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Foreword 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Heritage 2018 - 6th International Conference on Heritage and Sustainable Development cele-
brates the 10th anniversary of Heritage Conferences. As the previous editions HERITAGE 2018 
aimed at maintaining a state of the art event regarding the relationships between forms and 
kinds of heritage and the framework of sustainable development concepts, namely the frame-
work of the 2030 Agenda for Sustainable Development. 

However, the four dimensions of sustainable development (environment, economics, society 
and culture) are, as in the past, the pillars of this event defining an approach on how to deal with 
the specific subject of heritage sustainability. Furthermore, beyond the traditional aspects of 
heritage preservation and safeguarding the relevance and significance of the sustainable devel-
opment concept was to be discussed and scrutinised by some of the most eminent worldwide 
experts. 

For a long time now, heritage is no longer considered as a mere memory or a cultural refer-
ence, or even a place or an object. As the previous editions of “Heritage” (2008, 2010, 2012, 
2014 and 2016) have proven, heritage is moving towards broader and wider scenarios, where it 
often becomes the driven forces for commerce, business, leisure and politics. The Proceedings 
of the previous editions of this conference are the "living" proof of this trend. 

As stated by some the Sustainable Development Goals of the 2030 Agenda, the role of cul-
tural and social issues keeps enlarging the statement where environment and economics had ini-
tial the main role. The environmentalist approach (conceiving the world as an ecological sys-
tem) enhanced the idea of a globalised world, where different geographic dimensions of actions, 
both local and global, emerged as the main relationships between producers, consumers and cul-
tural specificities of peoples, philosophies and religions. In such a global context heritage be-
came one of the key aspects for the enlargement of sustainable development concepts. Heritage 
is often seen through its cultural definition and no further discussion seams to be appropriate. 
However, sustainable development brings heritage concepts to another dimension, as it estab-
lishes profound relationships with economics, environment, and social aspects. 

Nowadays, heritage preservation and safeguarding is constantly facing new and complex 
problems. Degradation of Heritage sites is not any more just a result of materials ageing or envi-
ronmental actions. Factors such as global and local pollution, climate change, poverty, religion, 
tourism, commodification, ideologies and war (among others) are now in the cutting edge for 
the emerging of new approaches, concerns and visions about heritage. Recent events in the 
Middle-East and other parts of the World are saddling proving the rightness of these assertions 
and deserve our attention. 

Thus, HERITAGE 2018 - 6th International Conference on Heritage and Sustainable Devel-
opment proposed a global view on how heritage is being contextualised in relation with the four 
dimensions of sustainable development. What is being done in terms of research, future direc-
tions, methodologies, working tools and other significant aspects of both theoretical and field-
work approaches were the aims of this International Conference. Furthermore, heritage govern-
ance, and education were brought into discussion as key factors for enlightenment of future 
global strategies for heritage preservation and safeguarding. 

Foreword
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A special chapter on Preservation of Muslim heritage was included in this edition because of 
its singular and utmost significance and because the Venue of this edition was the city of Gra-
nada, one of the most extraordinary places to understand and feel the merging of cultures, arts 
and traditions. When religious and cultural issues are raising significant misunderstandings Her-
itage 2018 aimed at contributing to a valid, peaceful and fruitful discussion under the broad um-
brella of sustainable development goals. 
 

Authors submitting papers to Heritage 2018 were encouraged to address one of the topics of 
the Conference by providing evidence on past experience and ongoing research work. As a re-
sult, Heritage 2018 welcomed a significant number of papers and presentations addressing field 
work and case studies but also theoretical approaches on a diversity of thematic. As in the pre-
vious editions Early Stage Researchers were welcome to share the results of their research pro-
jects, namely post-graduation projects and doctoral projects, among others. 
 

The Organising Committee also expresses its gratitude to all Members of the Scientific 
Committee who reviewed the papers and made suggestions that improved the quality of indi-
vidual work and the over-all quality of the event. 

 
The editors would like to express their gratefulness to all the partners and sponsors of this 

edition of Heritage who joined the effort to make a significant Conference. Our special word or 
recognition to the University of Granada that joined efforts with Green Lines Institute to make 
this event. Also to the Municipality of Granada, to the Bureau of Tourism of Granada and to the 
Council of the Alhambra and Generalife our recognition for their participation. 
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1 INTRODUCTION 

1.1 Framework 
The inclusion of culture in the four pillars of sustainable development has underlined on the one 
side the importance of ensuring the promotion of tangible and intangible cultural heritage in 
order to ensure sustainability but also the need to preserve cultural heritage in a sustainable and 
inclusive way (CHCfE Consortium, 2015). Studies on the most effective mechanisms of cultural 
heritage preservation should not only to consider the technical perspectives on preservation, but 
also the socio-economics aspects, promoting different approaches to education to cultural 
heritage survey, representation and preservation. In the framework of educational theories, the 
ecological approach (Dewey, 1916; Colwell, 1985; Goodland, 1984) highlighted the need to 
interpret education in ecosystem terms: educational organizations are considered as part of a 
complex networks of diverse factors and subjects that influence and shape the learning process 
(Ennis, 1992). Educational ecosystems are strictly context-dependent and the quality of an 
educational program is evaluated also in light of the value exchange between different members 
of the ecosystem (Kirikova et al., 2010); local responsibilities in developing curricula are 
considered crucial (Niemi, 2014). This approach has been widely studied in different fields and 
mainly in western countries, but needs to be further explored with specific reference to 
education to cultural heritage preservation and in emerging countries (Bjønness, 1994) and 

Education to cultural heritage survey and representation for 
preservation: the case study of Jodhpur the “blue city”, India 

E. Borin 
CEREN, Burgundy School of Business, University of Burgundy, University Burgundy France-Comté 
Community, France 

F. Maietti & L. Rossato 
Department of Architecture, University of Ferrara, Ferrara, Italy 

ABSTRACT: This paper aims to address educational and representation issues by means of a 
case study analysis of an initiative based on survey techniques of both tangible and intangible 
cultural heritage of the “Blue City of Jodhpur” (Rajasthan, India) implemented over a period of 
five years (2013-2017) as a collaboration between the University of Ferrara, Department of 
Architecture (Italy), CEPT University of Ahmedabad (India) and the Mehrangarh Museum 
Trust (India), with the support of the Municipality of Jodhpur. The impact of the initiative, 
analysed using mixed research methods, provides interesting insights on the potential of 
implementing educational ecosystem approaches for cultural heritage survey and preservation in 
India. 
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where the recent growth of tourist flows constitutes a threat to the local heritage (Dallen J. T. 
2009). 

What are the features of this educational approach in dynamic and changing contexts such as 
those of global south countries (Kappagoda, 2002)? Can the exchange between international 
educational experiences enhance the development of best practices in educational ecosystem 
approaches for cultural heritage preservation? 

In order to address these topics, this paper presents the case-study of an educational project 
developed in the Blue City of Jodhpur (India) as a cooperation between two universities (one 
Italian and one Indian), involving also students from the two countries and local authorities and 
professionals. The case study analysis aims at analyzing the role that heritage survey, 
documentation and representation can play within education activities in emerging countries 
such as India if they are implemented as joint activities involving different stakeholders of the 
potential educational ecosystem. Jodhpur, the so-called “Blue City”, is an outstanding example 
of the extremely relevant role of mixed research and documentation methods applied in a 
context where tangible and intangible heritage are closely linked and in a great risk of loss, due 
to population pressure, growing tourism and other threats. 

The paper will present new on-field approaches concerning visions about heritage 
documentation in terms of research, future directions, methodologies and working tools in the 
field of education for heritage preservation and safeguarding toward a sustainable development. 

In order to better analyze the educational project, the paper will combine two types of project 
analysis: the first one describing the research project as an educational initiative and focusing on 
its references to the educational ecosystem; the second one explaining the results of the project 
in terms of preservation and survey on the cultural heritage of the city of Jodhpur. 

1.2 Historic background 
The “Blue City” is the historic urban settlement of Jodhpur. The term comes from the bright 
blue-painted houses of the oldest part of the city.

This area offers an outstanding view of traditional urban layout in the state of Rajasthan, in 
the northern side of India. Jodhpur is a exceptional example of the Indian cultural heritage both 
for the characteristic morphology of the city (that condenses all the historic layers from 1459 to 
the present) and the great harmony between the architectural stock and the socio-cultural 
environment. The social aspects has heavily influenced the development of the city center over 
the centuries and they are traditionally settled in the region. 

The Blue city rings the Mehrangarh Fort, a stunning fortress located 120 meters above the 
settlement and enclosed by impenetrable walls. Within its limits there are several palaces with 
outstanding courtyards: through several gates these spaces are all connected and lead to an 
intricate complex of built and empty spaces. 

The historic city center has been fenced in the sixteenth-century walls, a quite well preserved 
fortification: the city heart has been able to preserve almost entirely the old-style urban layout 
while maintaining the system of internal relations within the community. 

Conceived and developed in the Middle age, the historic city today has to balance the 
demands of a modern town with the preservation of tangible and intangible heritage of the urban 
center. Sadly the city is under high population pressure. With growing tourism, the old houses 
became abandoned or were converted into lodges. Markets and squares which were flourishing 
in ancient times are now being troubled by traffic and congestion. Jodhpur, a place with a rich 
history and culture, has been an area of interest for many. And yet, there is much that needs 
attention, particularly in the public realm within the core city. It is this composition of dense 
narrow crowded roads, and dense commercial hub full of wholesale markets. The fabric of 
Jodhpur walled city is interwoven with complex surfaces of architecture, traditions and 
everyday activities (Balzani, et. al., 2015). 

The first step towards the enhancement of the heritage of the walled city is undoubtedly the 
understanding of the complex Indian architectural tradition; this can’t happen except through the 
process of full awareness that not everything that is found in the city has equal value or equal 
importance. Since the Indian architecture is still tied to a traditional symbolic code and its 
traditional element remained unchanged over the centuries, sometimes it is difficult to 
distinguish a new building from a traditional one.  While the constituent elements of Indian 
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architecture remained unchanged, their formal contemporary response are offering substantial 
differences compared to the traditional ones.

Figure 1. Images of Jodhpur historic houses.

The decorative aspect has always played a fundamental role within the Indian architecture 
because of the strong symbolic meaning that characterizes it. The simplification (and sometimes 
the elimination) of the decoration of traditional elements is another very important factor in the 
process of determination between the traditional building and the new one. 

1.3 Case study overview 
The Department of Architecture of the University of Ferrara together with the CEPT University 
of Ahmedabad has developed a workshop project in Jodhpur for the students of the department 
of architecture of the two institutions, involving also local professionals and local authorities 
and in particular those in charge of the preservation and management of the Mehrangar Fort. 
These workshops have been organized over a period of five years, consisting in researches and 
on-field surveys carried out by the group of students supervised by professors coming from the 
two institutions. During the last year the workshop was open to students with a background of 
design coming from the University of Ferrara as well as to students of urban management of 
CEPT University. In these workshops, different urban areas of the historical city center have 
been analyzed and surveyed, setting up a methodology able to meet the main needs of 
knowledge, understanding, refurbishment and conservation. In this direction, integrated survey 
processes were tested and applied in order to provide tools for an overall “reading” of the 
uniqueness of the local heritage and to point out possible conservation strategies. 

Social values of public spaces and the connection among build environment and traditions / 
intangible values are a core topic of the education activities to cultural heritage documentation. 

This integrated analysis led the students to talk with residents to understand the main features 
of the buildings, but also the intangible heritage linked to the traditions, habits and socio-
cultural characteristics of the spaces. This approach led to analysis and proposals that better 
reflected the nature of the cultural heritage of those spaces. 

The resulting integrated documentation presents indeed a holistic approach: holistic 
documentation indeed cover different information regarding a site’s main attributes and 
characteristics, able to define significances and main needs. The overall interdisciplinary 
approach aimed to include documentation, analysis and data management in order to combine 
survey, representation, visualization, protection and preservation issues. As a result, the 
architectural documentation is integrated by information related to materials and state of 
conservation, diagnostic procedures and the documentation of intangible values. 

2 ECOSYSTEM EDUCATIONAL APPROACHES FOR HERITAGE AWARENESS AND 
REPRESENTATION TECHNIQUES 

This section of the paper will analyze the educational project under two main themes: the 
analysis of how the holistic approach perspective in the project brought results in terms of 
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heritage awareness and approaches to heritage preservation (section 2.1) and then focusing on 
the application of the representation techniques for increasing heritage awareness, later giving 
information on historical surfaces’ features and state of conservation. 

2.1 Educational ecosystem approaches for increasing Cultural Heritage awareness and 
enhancing preservation 

As explained in the previous sections, the project presented some of the main features of an 
educational ecosystem in the heritage preservation field, bringing together different educational 
institutions and linking them with their local cultural stakeholders, such as citizens and 
communities. In the projects the educational stakeholders involved were manifold: first of all 
universities and university students, but also local authorities (in particular the Mehrangarh 
Museum Trust managing authorities and professionals) as well as the citizens and local 
communities inhabiting the cultural heritage at the center of the educational project. With 
reference to the students, especially in the last workshop, more holistic perspectives were put in 
place: indeed there were not only architecture students but also students of the urban 
management curriculum, who were able to stimulate a broader reflection on the link with issues 
of management and understanding of the urban context and how they could be integrated in the 
approaches to cultural heritage representation techniques. 

The inputs coming from these diverse educational stakeholders of the local ecosystem were 
to some extent reinforced and stimulated by the different set of competences and skills brought 
by the Italian professors and researchers of the University of Ferrara that had a different 
approach to cultural heritage representation, preservation and enhancement. This different 
perspectives were also enhanced by the contribution of Ferrara's students having again a 
dissimilar cultural and university background. This multiplicity of perspective was reflected in 
the approach to the seminar topics. 

The results of the integration of the local educational ecosystem with the international 
students and professors impacted not only in the results of the workshop but more generally in 
the perception and understanding of the local cultural heritage by the Indian students and local 
population. 

During the last workshop, a series of group interviews involving around 40 Indian and Italian 
students participating in the workshop were carried out to investigate the impact of this 
educational activity. The interviews followed a semi-structured interview protocol, addressing 
two research questions: what were the changes in heritage perception and awareness by the 
students and what was the added value that the international interaction created in relation to 
this point. 

With references to the Indian students, from the interviews it emerged that at the end of the 
workshop they were not only more aware of the value of the Indian cultural heritage they 
studied in Jodhpur, but had also a better perception of the potential this heritage had in terms of 
tourism attraction and sustainable development. As the majority of them declared, they felt 
proud of the interest international students showed in their culture and traditions and they 
appreciated the possibility of increasing awareness of the importance of their built cultural 
heritage and traditions in the citizens they talked with during the project. They also declared that 
their awareness of the problems related to preservation and enhancement had improved. 

As for the Italian students, the benefits of the international interaction with Indian students 
and citizens were perceived mainly in terms of better understanding of the Indian cultural 
heritage, both tangible and intangible, as well as of the multiple issues related to heritage 
preservation in developing countries. They also underlined how working with different local 
stakeholders helped them fight previous biases on the country and its traditions. They also 
argued that the educational activity allowed them to recognize the societal challenges that a 
sustainable development could require in terms of cultural heritage preservation and 
enhancement; they had moreover clearer ideas in terms of professional needs in rapidly-
changing countries concerning this theme. 

The results in terms of use of representation techniques and approaches to conservation issues 
will be addressed in section 2.2 and 2.3. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1028



2.2 Representation techniques for increasing Heritage awareness 
Historic cities are fragile environments straddling between ideologies of preservation and 
continuation. Students of the built environments are likely to encounter situations that expect 
them to actively engage with historic cities where these questions are primary, particularly in 
the Indian context. As the world of conservation expands itself to acknowledge the coexistence 
of the old with the new as a potential way of development of the historic city cores, the new 
professionals will need to be particularly equipped to understand the complexities of such 
development (JAIN, 1989). Understanding and developing an ability to analyze the components 
of the historic city centers, from the perspective of the physical built environment, as urban and 
street traditional furniture will become a key skill for the professionals. The experience carried 
out along these years in Jodhpur has been always intends to develop interdisciplinary 
competences of analysis of historic city centers through diagnostic methods and to define 
enhancement tools able to foster the urban layout. 

As stressed by many authors it is possible to plan a future for historic city centres only by 
means of a strong work cooperation between young generations, professionals and teachers, in 
order to define the best preservation framework for the future. 

This is why the Mehrangarh Museum Trust of Jodhpur was established in 1972 by Maharaja 
Gaj Singh II: since its creation the trust tried to define the best way to conserve and reuse 
heritage sites within the Jodhpur old city boundaries. 

Figure 2. Preliminary graphic analyses by students.

The main idea was to transform the city centre into a place for capacity building actions in the 
heritage conservation field. Since 2013 series of workshops were carried out to make on one 
side the inhabitants and on the other side young students aware of what was happening inside 
the city and make them understand the context of conservation. 

From the good feedbacks received both from residents, researchers and students, the 
Mehrangarh Museum Trust along with CEPT University and Ferrara University Architecture 
Department decided to continue the dissemination of these workshops focused on Cultural 
Heritage preservation and enhancement. Nowadays the experience of workshop continues with 
students that comes both from India and Italy and sometimes from other countries. 

As well as the graphic survey, the photographic survey has to be considered a stage in the 
“reading” of the monument and it starts form a critical pre-understanding of the object to be 
studied. Photographic survey is also relevant in order to approach a methodology of systematic 
documentation, from the context and the environmental conditions to architecture general views 
up to details. 
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Diagnostics issues survey and representation are a following step, by using graphic standards 
to point out, describe and graphically represent deterioration morphologies. The aim of this 
procedure is guiding to the use of visual, diagnostic and documentation methods in order to deal 
critically the study of heritage and particularly of historical architecture. Survey is a basic step 
of technical and historical-critical evaluation and it is an essential instrument for the 
conservation project. 

Figure 3. Drawings of architectural features of doors (on the left) and windows (on the right) of Jodhpur 
old city. Graphic elaborations from photo survey by students and researchers of the workshops. 

2.3 Historical surfaces’ features and state of conservation 
One of the most significant features of the historic city center is its characteristic blue color still 
widespread on different surfaces and historical architecture. 

Therefore, one of the on-site survey activities was focused on the analysis of the surface 
characteristics, including the geometric, architectural, decorative, material, conservative and 
chromatic aspects. 

An accurate and overall on-site survey allows improving the awareness of the needs of the 
historical city in order to plan maintenance processes able to preserve heritage to future 
generation and to understand how the development of the historic city could meet the need of 
preservation of traditions and cultural assets. 

Survey and representation processes aimed at heritage preservation have been managed and 
taught as an integrated and “cross-disciplinary” approach, able to assess and include different 
elements of the survey at the urban scale. Therefore, during the activity of survey and 
documentation, the first step is usually the explanation of the aims of the so-called “critical 
survey”: how to approach heritage through visual investigations and critical analysis, addressing 
central issues in order to frame interpretations and priorities. 

Photographic survey and on-site sketches are the basis of these preliminary investigations. 
Photographic survey is aimed at knowledge, documentation and assessment of the overall 
conditions and state of conservation, is a support for representations and drawings; moreover, it 
allows setting up digital archives for management of conservation works. 
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Figure 4. visual investigations and critical analysis carried out by students.

At a later stage than the analysis of location, context, social attitudes, architectonical features, 
analysis of materials, constructive techniques and state of conservation, a visual-perceptive 
survey has been performed, by using a reference sample encoded in colorimetry. This 
methodology seeks to identify the chromatic hierarchy of each urban facade and the relationship 
between spot hues and permanent tones of the backgrounds compared to those of the decorative 
elements. 

Surveying colors is not an easy task; there are several non-destructive qualitative and 
quantitative methods to survey colors in architecture, such as visual analyses of surfaces and 
materials; photographic survey by means of chromatic reference samples; visual comparison by 
means of Munsell Book of Color; instrumental survey by spectrophotometer.  

During the researches carried out in Jodhpur, starting from the visual analysis, the survey of 
facades’ colors has been implemented by using this thematic survey as an essential tool for pre-
diagnosis. Outcomes from on-site investigations and surveys should be compared with historical 
researches.  

In addition to the overall methodology of approaching heritage knowledge through urban 
scale surveying, some thematic surveys have been carried out in order to demonstrate the 
procedure for surveying surfaces and color characteristics. 
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Figure 5. Investigation on the colours of Jodhpur Historic City.

Within this process, the crucial step is to understand which samples have to be considered for 
the survey procedure, teaching what to observe and analyze, and how to interpret what the 
monuments still today “are telling” us. 

For instance, after some survey campaigns, some considerations have been pointed out 
regarding the chromatic influence in urban paths and spaces, according to the shape of urban 
areas (streets, squares, open public spaces, etc.). The chromatic multiplicity and differentiation 
of background colors and decorative elements is an additional features detected, in addition to 
the hierarchy, saturation and color’ tones. These results are probably generated by a 
spontaneous practice or tradition of using spot colors (hue) mixed together without pre-sampled 
colors in the creation of tones and undertones. Replacement in chromatic metamorphism can be 
found mainly in an attempt to simulate the colors of the main permanent natural stone used in 
construction. On the contrary, the chromatic metamorphism of the decorative elements appears 
strongly compromised. Moreover, the background colors of some tones that characterize the 
cityscape and the urban context (as the blue color) is used from the top to the ground level, 
involving each decorative feature of the façades. 

The documentation of colors of Jodhpur historic surfaces has been an interesting educational 
experience thanks to the intensity of the perceptions that the vibrant built environment is able to 
“communicate”. 

The Blue City actually unveils, together with the main hue that characterize the historical city 
center, a great richness of colors and textures of traditional materials. 

Educational experiences in Jodhpur gave younger generations of future professionals the 
opportunity to understand the significance of preserving the historic city, including tangible and 
intangible assets. 
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Working together, Italian and Indian students have shared different cultures and approaches 
in understanding the complexities of textures that the centuries have layered to create such an 
amazing cityscape. 

3 CONCLUSIONS AND MAIN OUTCOMES OF THE EDUCATIONAL PROJECT 

The educational project was able to highlight the challenges that future professionals have to 
take into consideration, such as societal contemporary needs, new skills and better focused 
trainings in the cultural heritage sector. 

From an educational ecosystem point of view, the project underlined the positive outcomes 
reached by involving multiple educational stakeholders and promoting international 
cooperation. The benefits were identified both in Indian and Italian students and included 
increased awareness of the importance of heritage preservation and representation, to the 
societal challenged related to cultural heritage and sustainable development. The cooperation 
and holistic approaches presented in the project were also useful in fighting cultural stereotypes 
and increasing awareness of the professional skills and competences required in Global-South 
countries. 

The capacity building activities and awareness campaigns described in these pages can 
greatly benefit from the introduction of new technologies, know-how and effective 
methodologies. For instance beside traditional representation techniques, the new digital tools 
should be applied in order to foster the cooperation among professionals of the sector and at the 
same time could act as a vehicle of added value. Furthermore the urban analyses techniques can 
develop the students' conceptual approach to Indian cultural heritage. 

Figure 6. Traditional and digital tools for heritage survey and representation developed along the 
workshop experiences. 

The cultural heritage sector is currently needing more transversal-skills such as quick 
representation and survey techniques, participatory approaches (to foster also community 
participation) and dissemination projects. Therefore the required skills should be improved by 
the means of on-field activities with teachers and digital technologies playing a pivot role. 

The city centre of Jodhpur has been slowly altered over the centuries but at the same time, 
several capacity building programmes were implemented in order to increase also the skills of 
professionals and experts of the conservation field of the city. 

In this framework, the case study presented in this paper shows how the integration of diverse 
stakeholders stimulated a better evaluation of urban survey techniques to be apply on Indian 
Cultural Heritage. 

The city centre requires continuous monitoring and planning of interventions aimed at the 
preservation of its historical value and this might be accomplished in a more efficient workflow 
exploiting the advantages offered by the sharing of knowledge, techniques and methodologies. 
The workshops and experimentations carried out by the international team identified functional 
methods for the analysis, representation and diagnosis of the architectural heritage of the Blue 
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city demonstrating the potential of educational activities implemented in an ecosystem 
perspective.  
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1 INTRODUCTION 

The everyday nature of globalization cannot lead us to accustom and almost accept the social 
and cultural consequences perceived by everyone. In a few years, the cultural heritage of 
millennia, in many regions of the world, will be extinguished by the unifying maelstrom of the 
global village. Architectural and cultural traditions, urban plots, constructive systems and social 
habits, are pre-existences that help to establish strategies of growth sustained in the heritage 
(Bestraten & Hormías, 2010). 

On the one hand, it is not gratuitous to affirm that heritage can be an essential source for 
development, provided that the collective action is coherent with the own interests of the place 
and the available resources are adequately exploited, bearing in mind, as a basic premise, that 
any reflection about the mechanisms that allow the redefinition of the traditional habitat and its 
transformation into a contemporary one should be done with the participation of the native 
population, since it will be these inhabitants who will have the final commitment to decide 
which are the material and spiritual values to be preserved. 

On the other hand, to what extent is the university, as a knowledge generating centre and 
trainer of future professionals, required to promote development cooperation projects? 
Development cooperation should be understood as a modality of relations between countries 
that pursue mutual benefit; between countries with different levels of development, with 
specific goals (democratic consolidation, sustainable economic and social development, fight 

Built heritage and development cooperation. Study, preservation 
and rehabilitation of built heritage in medinas of northern 
Morocco 

J. Calvo Serrano, C. Malagón Luesma, F. García Carrillo & C. Luque Campaña 
Higher Technical School of Building Engineering, University of Granada, Granada, Spain 

ABSTRACT: This study gathers the activity developed about built heritage in medinas of north 
Morocco through Final Degree Projects carried out by students of the Degree in Building of the 
Higher Technical School of Building Engineering in the last five years. In the two last ones, it 
has been developed under the agreement signed between the University of Granada and the 
Mediterranean Medinas Network. A first phase, developed through workshops, has a two-
pronged approach; on the one hand, it is about experimenting with other pedagogical strategies 
aimed for the integral formation of students, with special emphasis on the attitude towards 
understanding and respect of a foreign culture, through the knowledge obtained from direct 
contact with it. On the other hand, to inquire about the opportunity to open and develop new 
avenues for research is desired, based on university cooperation and from the perspective of 
safeguarding and enhancement of a traditional architecture with high heritage value. In this way, 
the works carried out by the students, originated in the workshops, held in the different medinas, 
proposed by local authorities and approved by the tutors, were made available to the 
counterpart, this is, to local initiatives aimed at a development sustainable. The background, the 
program, the work developed in Morocco and the results of the workshops as pedagogical 
experience and its direct impact on the area make up the structure developed below. 
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against poverty, protection of cultural heritage, protection of the environment, education, among 
others) all of them considered in terms of co-responsibility between the counterparts. Thus, the 
Development Cooperation carried out by universities should not be mistaken for humanitarian 
aid and, consequently, should require an effort from counterparts. 

In the Spanish Organic Law 4/2007, of April 12, which modifies the Organic Law 6/2001, of 
December 21, of Universities, in its article 92 establishes: 

“The universities will encourage the participation of the members of the 
university community in activities and projects of international cooperation and 
solidarity. Likewise, activities and initiatives that contribute to the promotion of the 
culture of peace, sustainable development and respect for the environment, as 
essential elements for solidarity progress will be encouraged.” 

How to articulate the implementation of this solidary character in the Final Degree Projects 
(PFG) of the Higher School of Building Engineering of the University of Granada (ETSIE)? 

The PFG, subject of the last training course with a teaching load of 12 ECTS credits, in its 
line of work “Building Patrimony and Development Cooperation” is proposed as a “practical 
work in which the student must synthesize and integrate the acquired competences in its period 
of learning, being fundamental in the training of technicians able to join society and provide 
knowledge and solutions that make building projects viable in very unique contexts and with a 
human and solidary formation based on work under the premises of sustainable development 
and cooperation in its broadest sense.” 

How has the transformation of the subject in a cooperation strategy occurred? 

2 BACKGROUND 

It could be said that this line of work has its origin in September 2003, with the participation of 
a group of professors and students of the University School of Technical Architecture of 
Granada, , in a first International Workshop on Earth Architecture, Learning from Tamnougalt 
(Calvo & García, 2004), which also took place in the Ksar of Tamnougalt, in the Drâa Valley, 
Morocco, near the Sahara Desert, developed in collaboration with professors, PhD students and 
students of the Facoltà di Architettura de la Universitá degli Studi di Firenze, the Facoltà di 
Architettura di Torino and the Scuola Professionale Edile di Firenze. (Figs. 1, 2). 

The positive impact for those who participated in that first experience encouraged not to 
remain in an isolated event and, from the very beginning, to repeat it and expand it was felt 
necessary, and to establish collaborative relationships with local entities, unavoidable; thus the 
result of these works would also have an impact on the field of study itself, which is very much 
in need of initiatives that contribute to publicize first and preserve an exceptional heritage, and 
consequently, on the depressed economy of the area.

Therefore, the stays by researchers of the UGR were repeated, deepening knowledge and 
dissemination of the cultural heritage of the pre-Saharan valleys, leading to the organization in 
2010 of the “II Workshop on Earth Architecture in Tamnougalt”, this time with the 
collaboration of the University of Marrakech, the Monuments Inspector Office and the Centre 
for Restoration and Rehabilitation of Atlas and Sub-Atlas Zones (CERKAS) in Ouarzazate. 
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Figure 1. Tamnougalt from the street of ditch. Figure 2. Interior of the Glaoui palace in 
Tamnougalt. 

Figure 3. Village in the M'goum valley.

In 2012, students and professors from the newly created Higher Technical School of Building 
Engineering, representing the University of Granada, participated in the Interuniversity 
Cooperation and Scientific Research Program of the Spanish Agency for International 
Development Cooperation, in the preparatory action, “Landscape and Heritage in the South of 
Morocco: Proposal for the development of sustainable tourism models” in the M'goum Valley” 
(Fig. 3). The Preparatory Action consisted of the organization of activities to strengthen the 
institutional relationship and scientific communication between the coordinating centre that 
submitted the application (Higher Technical School of Architecture of the University of 
Malaga), the coordinating centre of the partner country (National School of Architecture of 
Rabat) and the other participating university centres (Polytechnic School of Valencia and 
Higher Technical School of Building Engineering of Granada). Likewise, there was 
collaboration and institutional support from the Ministry of Cultural Affairs of Morocco. 

A workshop in the partner country and the organization of scientific meetings and exhibitions 
in the participating centres were the activities carried out (García & Calvo, 2014). The 
presentation, that year, of an Integrated Action that would deepen the aspects related to the final 
objective of the project: establish methodologies for analysis and proposals for the development 
of responsible tourism models based on the enhancement and protection of the landscape and 
the architectural heritage in the south of Morocco, was truncated by the virulence with which 
the “crisis” also affected in Spain to international cooperation programs. 

In all these trips, the arrivals and departures of Morocco were made by the “complicated” 
border of Tarajal, however, the rush, some occasions to reach the pre-Saharan valleys and others 
to return home, had never allowed the stop or study of the cities of northern Morocco. Academic 
obligations did took us, in the course 2011-12, to the city of Tetouan. Invited by the City 
Council, both professors and students, for the realization of a structural survey and proposal for 
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the rehabilitation of the former bus station, a building of the final period of Spanish protectorate, 
at that time headquarters of the town hall. 

Figure 4. Panoramic view of Ouazzane.

In February of the years 2012 and 2013, the first and second “Workshop for the Study, 
Conservation and Rehabilitation of the medina of Tetouan” were held. In the first one, within 
the subject “Final Degree Project”, the study of cataloguing and implementation of emergency 
intervention projects for the rehabilitation of six “infra-housing” was carried out, one of them to 
house an educational centre for the “Association for the Development of the Medina, Sidi 
Mandri”. In the second workshop, with the institutional support of the Monuments Inspection 
Office of the Delegation of Culture of the Northern Zone of the Ministry of Culture of the 
Kingdom of Morocco, the data collection carried out allowed the students to make their PFG’s 
and at the same time to contribute with their work to the analysis and studies aimed at the 
rehabilitation and adaptation of Dar Ben Marzouk as Tourist Reception Centre and for 
Interpretation of Navigation in the Mediterranean, linked to the Dungeons of the City of 
Tetouan (Calvo & García, 2014). 

This initiative has been developed in the last three years, under the collaboration agreement 
signed between the University of Granada and the Mediterranean Medinas Network (RMM), an 
entity made up of the cities of Tetouan, Tangier, Chefchaouen, Oued Laou, Larache, Alhucemas 
and Ouazzane (Fig. 4), which has enabled the realization of two work fields in Ouazzane, 
another two in Chefchaouen, one more in Larache, and the repetition of them in Tetouan. From 
the Final Degree Projects carried out, originating at these workshops and once they were 
positively evaluated by the final degree tribunal, copies in paper and digital format were 
delivered, to the RMM for its later transfer to the entities that made the request. 

In the current academic year 2017-18, a stay was held between March 10 and 18. The works 
in this occasion have been proposed, mainly, by the municipality of Río Martil, a town near 
Tetouan, and two new actors, who have added a plus of interest and efficiency, have joined to 
the project: the support of the Centre of Initiatives of Development Cooperation of the UGR 
(CICODE) and the adhesion of the National School of Architecture of Tetouan (ENAT) that is 
making possible the progress in aspects of interuniversity cooperation and knowledge transfer 
not developed in previous calls. 

3 THE WORKSHOPS AND THE FINAL DEGREE PROJECT 

3.1 Theoretical approach and practical development 
Students participating in the workshops developed in the different campaigns were students who 
chose final degree project (PFG) line “Building Patrimony and Development Cooperation” after 
the presentation that took place in the month of October by the coordinating professors of that 
line. The number of students participants in each of them is variable, based on the needs raised 
by counterpart agency (Mediterranean Medinas Network, Municipalities, Delegation of Culture 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1038



of the North Zone of the Ministry of Culture of the Kingdom of Morocco, associations and other 
entities), being selected by adequacy criteria to testable objective conditions, average grade of 
your file and according to personal interview (interest in the subject, integration in teams, ability 
to adapt to a different socio-cultural environment). For its part, the coordination of the Line of 
Work, reserves 10-20% of the places for those students whose nationality of origin is Moroccan 
and who have expressed their intention to make the PFG in this line. The experience allows us 
to ensure the relevance of their participation, providing qualities of someone accustomed to 
belonging to the part and the counterpart. 

3.1.1 Before the workshop 
Being the object of the Workshop a very specific field of knowledge or at least new for most of 
the participants, a certain preparation is considered necessary prior to its realization. It begins 
with the collection and distribution among participants of information and basic documentation 
on development cooperation, heritage and its value, as well as the area or city where the activity 
will be located. It also usually has the advice of experts in the country of destination, and 
sometimes with students participating in previous editions. 

The programming of the workshop is carried out after the preparatory contacts maintained by 
the faculty of the subject with the representatives of the entities representing the counterpart. 
The selection of buildings or interventions to be carried out is proposed by the local authority 
and accepted by the teacher-tutors, provided that these works have sufficient entity to be 
developed and defended before the tribunal as PFG. 

The works carried out, originating in the workshops, are generally framed within a plan of 
strategic measures for the development of the city. Revalorizing actions involving the 
conservation and recovery of the existing city, taking into account both its cultural and social 
values and the built heritage. In this sense, as ways of action, have been made compatible, on 
the one hand, the individualized treatment of unique buildings that largely contain the collective 
memory of the city, and on the other, initiatives of rehabilitation, conservation and improvement 
of buildings for use residential and in certain cases for its adaptation for the introduction of new 
activities. 

The theoretical planning carried out with the authorities, has usually been altered by 
conditions and imponderables that have to be assumed and resolved on the fly: difficulties in 
accessing certain information, to the privacy of the dwellings, possible accidents, problems of 
coordination, maladjustment to the place, etc. All this, it could be said, has had no influence on 
the planned works, although it has forced the constant revision of the established plan. 

In previous contacts, the workshop intendancy is also programmed, corresponding, according 
to the collaboration agreement signed between the UGR and the RMM, to the counterpart the 
lodging and maintenance of the students. In the last edition, still in course, the expenses of 
lodging and maintenance have been covered with a travel grant for each student, by the Centre 
of Initiatives of Cooperation to Development of the UGR (CICODE). 

3.1.2 In the workshop 
The outward journey is conditioned by the transfer from Granada by bus or train to Algeciras. 
The ship from Algeciras to the autonomous city of Ceuta. The displacement from the maritime 
station to the Tarajal border with Morocco. Cross the border on foot, as thousands of Moroccan 
porters do every day. On the other side, professors and students are either picked up by the 
means arranged by the Mediterranean Medinas Network or they have to seek their transport by 
“big taxi” (and vice versa, on the way back). In this way, the trip goes from being a mere 
necessity of displacement in space, to becoming an aim, since the contrast and the cultural 
approach, progressive and intense, is made possible by the journey. 

At the border itself, the distribution of students and teachers to each work centre takes place. 
Upon arrival to the destination city, at the end of the day, the accommodation and a walk to 
recognize the city takes place. 
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Figures 5, 6 & 7. Works during the survey workshop.

Figures 8 & 9. Participants in the workshop.

The first day of the workshop begins with a coordination meeting, in each one of the host 
cities, with the participation of local representatives (city council, provincial council, ...) and 
“contact persons” who, once established definitely the work to be done, presented the needs 
programs and the distribution of students in work groups, will be responsible for enabling 
access to the buildings under study and facilitate communication with the local population. In 
the same way, these local “contact people” will act as guides from the interior of the medina to 
the place of accommodation at the end of the working day. 

The theoretical planning carried out with the authorities, has usually been altered by 
conditions and imponderables that have to be assumed and resolved on the fly: difficulties in 
accessing to certain information, to the privacy of dwellings, possible accidents, problems of 
coordination, maladjustment to the place… All of that, it could be said, has had no influence on 
the planned works, although it has forced the constant revision of the established plan. 

The rest of the days that make up the workshop, the students, in morning and afternoon, 
develop the work of data collection, surveys and on-site documentation of the current state of 
the assigned buildings that will be complemented with its checking and digitization in the 
evening time. Analogue and digital means will make possible an approximation to the urban 
context, to the morphological-functional study of the buildings and the establishment of the state 
of conservation in which they are (Figs. 5, 6, 7). 

In the penultimate day of the workshop, the regrouping of all the students of the different 
workshops takes place in the city of Tetouan due to the proximity to the border. There is a 
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sharing of the lived experiences and an approach to the border, from which the next day the 
return trip will be made. 

3.1.3 Next term(s) 
As direct works originating in the field work of the Workshop, the university centre develops, 
with weekly reviews, by teachers and students, tasks of precise documentation of the urban 
structure, singular typological elements, constructive systems and analysis of pathologies. They 
will be surveys and studies with value in themselves, taking into account the scarcity or 
inexistence of graphic records of the vast majority of buildings. Works that will serve as a basis 
for other interventions of direct application in the habitat in general, based on more advanced 
research that from the knowledge and analysis of the situation, allow to elaborate action 
proposals aimed at reinforcing identity, conservation, development and enhancing the value of 
the built heritage (Salmerón, 2013). 

With the positive report of the tutors, the final projects degree are presented and defended by 
the students before the PFG tribunal of the ETSIE. With the positive evaluation of the same, a 
copy in digital and another in paper is formally delivered to the representatives of the 
counterpart. 

4 RESULTS OF THE WORKSHOPS-FINAL DEGREE PROJECTS 

4.1 As a pedagogical experience 

4.1.1. Knowledge acquisition 
First of all, it is worth mentioning the benefit produced by the short but intense coexistence 
among the workshop participants, originating in different geographical areas. But, 
fundamentally, the formative-cognitive enrichment has been produced by the approach to a 
relatively close culture in geography, but at the same time alien, although not so much. 
Particularly, they have been able to verify the permanence that after five centuries of common 
coexistence in the past, still remain between these two shores of the Mediterranean. 

As teachers and students of building, the central objective of these initiatives has focused on 
analyzing and knowing the fundamentals, the origins, the current state, the transformations 
produced in the traditional habitat and the perspectives of enhancement of the architectural 
heritage of the north of Morocco and therefore the realization of intervention proposals for the 
adaptation and revitalization of this heritage, from the adoption of criteria aimed at sustainable 
development (Casanovas, et al., 2007). 

4.1.1 Development of skills and abilities – aptitudes 
Document certain relevant elements, carrying out the corresponding studies, surveys and field 
measurements, with special attention to photography as an architectural document, works 
necessary for a permanent graphic record beyond the own persistence capacities of a heritage, 
sometimes in serious danger of disappearance. Valuing the contribution made to the 
documentation of a universal heritage, which may be a preliminary step to other research and 
collaborations. 

4.1.2 Generation of attitudes 
The relativization of architecture in space and time, valuing architectural technology, based on 
the use of raw materials and very close techniques, with forms, functions and solutions adapted 
to specific capacities and needs, sometimes minimal, which establishes the geographical area 
and cultural where it develops. Contrasting the experience and practice of this architecture with 
the theories of rehabilitation learned during the previous training and the experience of users of 
other architectures. 
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Figure 10. Explanatory panel of proposal of 
reconstruction of housing in Chefchaouen. 

Figure 11. Explanatory panel of rehabilitation 
proposal in the Franciscan church of Larache. 

Very positive evaluations of the coexistence between professors and students of different 
origins, which still formed within a common knowledge field, have necessarily raised 
differences of criteria or approaches. The closeness of the relationships, in the academic-
professional, but also in the personal, product of close coexistence, has provoked debate and 
enriched the work to be done. The work has been done by a team and, as in any pedagogical 
project, as is the case, the selection and adequate and proportionate distribution of tasks, 
integration and collaboration and the collective assumption of responsibilities in the face of the 
realization of specific assignments have been encouraged. 

Knowing another culture, very close geographically and at the same time very far from ours, 
for many of the students is the first time they cross the Strait of Gibraltar and doing it through a 
direct experience, in addition to the background that this entails in the training, has allowed 
relativize one's own culture, through contrast and analysis, and, ultimately, it has produced 
personal enrichment. (Figs. 8, 9). 

4.2 The workshop-final degree project as research. Repercussions 
Regarding the purpose of the research work developed from the field work, taking into account 
that certain types of work such as the “Catalogue of Buildings of the Patrimonial Complex of 
the Medina of Tetouan” will still be underway for a long time, it is considered risky to venture 
limits to the results of these workshops and subsequent PFG as well as the disclosures that 
derive from them. 

With the publication of articles in impact journals such as IOP Conference Series: Materials 
Science and Engineering, AUS-Architecture / Urbanism / Sustainability, Shelf of Arab Studies, 
Science Direct. Proceeding Engineering, or publications in Proceedings of the 4th International 
Conference on Heritage and Sustainable Development, is carrying out an outreach work that 
will reveal the status of this heritage architecture. 
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Figure 12. Functional analysis of a dwelling in the Ayun neighborhood in Tetouan.

Also with presentations in national and international congresses, mainly dedicated to 
Building Research or Restoration and Heritage Conservation. As, for example, HERITAGE 
2014, World Multidisciplinary and Civil Engineering-Architecture-Urban Planning 
Symposium-WMCAUS “in its editions of 2016 and 2017, XIII International Congress 
Rehabilitation of Architectural Heritage and Building, I National Symposium on Documentation 
of Historic and Environmental Patrimony or the Biannual Congress organized by the 
Association of Professors of Graphic Expression in the Building or REHAB 18- 6th International 
Conference on Heritage and Sustainable Development, these last forums, suitable to present a 
teaching experience for development cooperation, which can contribute to encourage our 
colleagues to participate in similar collaborative projects. 

These studies represent an advance not only because of the character of all university 
research work, which implies a greater scientific knowledge, but we believe that these works, 
some of them in collaboration with professors of Moroccan universities and local organizations, 
will contribute to initiatives for the recovery and enhancement of this architecture (Figs. 10-11 ). 

4.3 Direct impact in the area 
The need to become aware of the heritage values of its architecture, as a common good, and of 
its need for safeguarding and protection, can help, on the one hand, to create certain bonds of 
social integration and, on the other hand, to consider the built heritage, as possible element of 
economic development, which, linked to other activities such as cultural tourism, will help 
generate a wealth that will provide a better quality of life for a very young population. The 
advances, culturally and economically, that we understand will be derived from the 
implementation of the above considerations, must be accompanied by maximum respect for 
local patterns, assumed and carried out by the citizens themselves and with the leadership of 
local entities, in search of that longed for improvement in the quality of life of the first users of 
this architecture. 

In the phase of realization of works originating in the workshops, upon completion of the 
sixth week of work at the school, an advance of the solution adopted in each of the projects is 
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sent to the counterpart representatives for its knowledge (mayor, councilors, Inspector of 
monuments). 

As academic works, necessary to obtain the Degree in Building (Fig. 12), once they are 
finished, students will be required to defend it, in front of a tribunal composed of professors of 
the Centre, and only when this tribunal considers acceptable the level of quality of work, this 
will be delivered to the aforementioned recipients: conservation and restoration of religious 
buildings projects such as the Moulay Abdallah zaouya in Ouazzane and the Franciscan church 
located in the centre of the Larache medina, adaptations of buildings for other activities, as 
teaching and tourism in Tetouan, Chefchaouen, Ouazzane, structural consolidation projects and 
adaptation of spaces for the National Institute of Fine Arts in Tetouan, but especially, housing 
rehabilitation projects and their adaptation to cover minimum needs, inside the different 
medinas, a “modest” architecture, which forms a unique built heritage. 

We think that it is necessary to defend the goodness of these works, not only from teaching 
approaches or scientific projection, but we urge the need for their continuity, as we assume that 
knowledge and the defense of cultural diversity have enrichment and benefit for development 
human. 

In addition we do not want to close this report, without indicating the availability of the 
authors to participate in the advice and control of the project and its implementation, from the 
request of citizens and authorities, which made possible the holding of the workshops. 

5 FEASIBILITY OF COLLABORATION PROJECTS 

Participants in this line of PFG, in the awareness that there is no advanced society if it is not 
solidarity, we believe necessary and urgent, the promotion of studies and specific projects of 
collaboration, based on the recovery of built heritage as a focus of development social. In that 
sense, through different organizations, agencies and programs of collaboration with developing 
countries, we will urge to create or maintain possible public and private investments with 
destination in this area. 

Also, as members of the university community, we are committed to promoting research 
projects about the built heritage of the north of Morocco, and to urge and, where appropriate, 
manage possible grants from the University of Granada, and others that may be interested in the 
recovery and promotion of this universal heritage. We believe it is necessary to defend the 
goodness of these works, not only from teaching approaches or scientific projection, but we 
urge the need for their continuity, as we assume that knowledge and the defense of cultural 
diversity have enrichment and benefit for development human. 

We trust in the success of this experience - educative but not only -, which encourages us to 
consider its continuity in future editions, something that, with the incorporation in the current 
course, to the project of the Initiatives Centre for Development Cooperation of the University of 
Granada, to this day we believe guaranteed. We consider it essential to continue the support 
shown by the Mediterranean Medinas Network in its work of detection of needs and 
interventions and finally the project is open to the necessary and important incorporation of 
other universities. Its relevance increases when it is a university centre in the country of 
destination. This is the case of the National School of Architecture of Tetouan, which with its 
incorporation into this experience has made possible the inclusion of aspects of interuniversity 
collaboration and knowledge transfer, absent in the project in previous editions. 
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1 INTRODUCTION 

India, known to be one of the most diverse countries on this planet, has earned laurels that echo 
everywhere. We are no longer the tech geeks attending calls to aid the American purchase. We 
are celebrated in IT, yes, but we are so much more than that. Not just in terms of literacy rates, 
GDP growth, military strength, social upliftment or political alignments; but also in terms of 
‘soft power’. 

Soft power was brought to light by Mr. Shashi Tharoor, an Indian politician and former 
diplomat, in one of his most famous TED Talks, defined the very essence of the concept as “The 
nation’s ability to share its culture with the world through food, music, heritage and 
Bollywood”. 

If you spend a day on Instagram to search through for these very terms, it won’t be long 
before you find people from severalcorners of the world posting pictures engaging in these 
experiences. Yoga, Bollywood, Ayurveda and Indian classical music have already become “the 
in-thing”. It’s considered suave, and in a way, helps India establish an identity on the world 
radius. 

‘Astitva’ a case study on preserving heritage and culture 

V. Deshpande & R. Gokhale 
Brihan Maharashtra College of Commerce, Pune, India 

ABSTRACT: Heritage has always been a part and parcel of how the world perceives a nation, 
and India embodies a multifarious yet comprehensive culture and heritage. India is a land of 
stories. These stories stem from traditions, deep-rooted history and mythology, ancient 
scriptures, monumental structure, dynamic experiences and beliefs. Mr. Shashi Tharoor, an 
Indian politician and former diplomat, in one of his most famous Ted Talks said, “India is fast 
becoming a superpower, not just through trade and politics, but through 'soft' power - its ability 
to share its culture with the world through food, music, heritage and Bollywood”. This paper is 
a case study to understand how students and faculty can play an important role in creating 
awareness of the rich heritage in their respective educational institutions, irrespective of the 
stream or discipline of the same. It tries to display the role that Heritage and Culture and its 
many strands play in development of an individual and collectively, a society through our 
personal experience of hosting, and observing the reactions of youth and elderly alike, through 
the heritage event named “Astitva”. Astitva, an inter-collegiate event, conducted successfully 
for last several years in an undergraduate business studies college aims at celebrating and 
preserving Indian Heritage and Culture by spreading cognizance and augmenting inquisitiveness 
in people through thematic competitions, exhibitions, sessions and other events. Esteemed 
personalities from various fields visit and share their thoughts and ideas, initiating a spark in 
young minds. Having hosted over 2000 students at one go, Astitva has been growing ever since, 
starting a revolutionary concept of acknowledging the roots of an individual. 
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2 RATIONALE OF INITIATIVE 

Colleges were never, and should not ever be, institutions of mere academic qualifications. A 
place where a student spends 70% of his day during an impelling age, influences him in more 
ways than textbooks can. New people, new thoughts and new values leave an impact on the 
mind of a student, which absorbs everything deemed relative to his existing fundamentals of 
life. 

Many times, the core curriculum becomes the center point of an academic institution and the 
culture and heritage of the particular region or country gets underemphasized. 

BMCC is primarily an undergraduate business college. Just out-of-school students are noted 
to be callow in ways in which they absorb knowledge and learnings. 

Thus was born the idea of acknowledging and celebrating the Indian heritage and culture by 
packaging it as an event. The event was called Astitva, for the name had to be true to the 
purpose it strongly believed in. Astitva, when translated roughly, means ‘Identity’, and that’s 
what heritage and culture, at its core, bestow upon a nation. 

Additionally, as diverse as it can be, BMCC circumscribes students from different parts of the 
country, continent and hemisphere. If a topic as momentous as that of heritage and culture was 
to be picked up, it had to be imparted in a way that appealed to the students of different degrees 
of notion without being contentious. 

3 OBJECTIVE OF THE EVENT 

3.1 There were 2 parts to the purpose of starting this event 

The principalpurpose was the acknowledgement, appreciation and cognizance of the roots of 
every Indian in the society. These could be in any form – thoughts, heritage, culture, identity 
and association. 

These roots were to be identified, analyzed with the coming of age, fused with the modern 
interpretation and carried in the future. 

The derived purpose was the growth of the individual involved, through exposure to new 
people, thoughts, opinions, skills, and processes. This was, however, a by-product, and not the 
predetermined desired result. 

4 ACTIVITY 

With the same spirit, BMCC promptly acknowledged the importance of shaping a student’s 
mindset in a way that can encompass his external and internal value systems alike. 

Even though Astitva was majorly started by students, support from the institution was 
imperative. The support did not just limit to the infrastructure, monetary assistance, approvals, 
technical resources or other facilities – it extended till the guidance from professors of different 
thought processes to define and redefine the purpose of the act, profound discussions to outline 
the scope of integrity of that purpose and constant processes of widening of these boundaries. 

The competitions were a mix of academic, skill and culture based events. Additionally, the 
topics selected for the various sub-events were given special consideration because if the best of 
thoughts were to be triggered, Astitva had to focus on the quality of knowledge it represented.  

Some of the debate topics chosen were ‘Converting Forts to commercial resorts’, ‘Bollywood 
as an ambassador of the Indian heritage’ or ‘Non-Resident Indians: An asset to India?’. 

Some of the essay topics were ‘India as the hub of Spiritual Tourism’, ‘Heritage and culture 
as CSR Initiates’, ‘Adaptations from ancient Indian fables and scriptures’ or ‘Heritage connect – 
Commonalities between the culture of India and any other particular country’. 

Short film, photography or collage competitions saw themes surrounding Indian traditions 
and theories such as Indian attires, seasons and weddings. 
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Dance, music and singing competitions paid attention to the ethnic, classical or endangered 
forms and styles of art, and was given the scope for fusion with current trends. 

Cartoons, doodles and traditional henna art was also absorbed creatively as a medium of 
creating awareness of the rich heritage of India – making people not just aware about, but 
celebrate these art forms by embodying modern inclinations. 

5 CHALLENGES 

When the events were outlined, the very essence of Astitva was decided to be widened. As the 
idea started to materialize, small problems and lags in the way people perceived and approached 
Heritage was noted. These problems were penned down, and solution for each one was thought 
for. 

5.1 There were 2 kinds to these 

5.1.1 The technical challenges included 
1. Convincing people in a business college to start something that did not directly affect their 

academics andrésumé. 
2. Marketing the concept to raise funds and participation. 
3. Inclusion of people from different college streams, fields and socio-economic backgrounds. 

5.1.2 The transcedentalchallenges included 
1. Excessive disinterest about heritage and culture, predominantly due to unawareness of the 

same. 
2. Low inclination towards heritage conservation among kids and elders alike. 

5.2 To wade these away, Astitva took 6 major steps 
1. It was decided that Astitva would be a completely student-oriented event (by students, for 

students) with required assistance and guidance from a limited member faculty team. This 
was derived from the thought that sensitization can happen amongst people with fertile 
minds. A spark was created, which soon spread like wildfire. 

2. The structure of the event would be through competitions, open to different streams of 
disciplines. Corporates were tapped to provide the necessary financial support. 

3. The participation fee was decided to be trifling, extremely nominal and emblematic. This fee 
did not change over the years and became a part of the brand. 

4. Astitva joined hands with several renowned personalities from the Industry that it 
represented. These saw the ingress of scholarly classical dancers or singers, photographers, 
writers, archeologists, music composers, film makers, environmentalists, educationists or 
philanthropists.Every one of them, extremely proficient in their own fields, enlightened 
organizers, participants and guests in terms of skills and conviction of thoughts, too. This 
also included association with organizations such as INTACH to widen the scope of 
knowledge. 

5. NGO connect was introduced at the ground level and built till the top. Students from NGO 
were involved in the organization and participation of the fest. The remains from the 
participation fee was compounded over the months in a year and donated to different causes. 
Students from the organizing body were also taken on field trips to old age homes, 
orphanages and special-children schools to introduce a different standpoint of the society. 

6. A dedicated Facebook and Instagram page was started, posting regular updates, news and 
suggestions surrounding the topic – which resulted in large outreach to spread awareness. 
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6 OUTCOME 

Astitva became a platform where different ideologies came together and learnt to coexist. This 
thought was largely derived from the Indian context of culmination of several aspects to become 
one. Right from food, where it was observed that Indians use at least 7 contrasting flavors in 
their recipes to Indian dance forms (where the concept of Navaras, or ‘Nine Expressions of the 
Human State of mind’ comes from), or the very essence of diversity of culture, caste and races 
on the Indian soil. 

Astitva became a canvas of expression for such diversity of thoughts. These could have been 
in any form – words, dance, songs, drama, movie or pictures. 

One month in and it had already become something students and faculty members would look 
forward to. The energy quickly spread in the atmosphere. People from different backgrounds, 
ideas and perspectives sat together feeling united towards a purpose. 

6.1 The benefits were two-fold 
Certain students or teachers who felt adrift in their routines suddenly had a purpose, irrespective 
of its finite timeline. Exposure, learnings and personal growth were an added advantage. This 
strengthened their internal value system. 

Their internal value system steadily started impacting their external value system: how they 
viewed life and set milestones started changing. Class attendance, academic scores and social 
engagement not just improved in terms of absolute figures, but also in terms of quality. 

Hence, as the event started taking shape, the internal and external systems were characterized 
very intricately. 

The results were seen when some of the student body members started taking this initiative 
ahead personally, by getting more involved in spreading awareness through the medium of 
blogs, books, social media pages, newspaper articles, group activities and the like. 

7 CONCLUSION 

In an era where identity crisis and pragmatism have taken center stage, the pursuit to have roots 
you can be proud of, provide a sense of direction to any individual. 

Astitva started as an inter-college fest with 245 participants from 25 academic institutions in 
the first year to a staggering 2000 participants from 45 institutions in 2017. It welcomed over 50 
renowned personalities from several fields and saw over 200 core volunteers in these 7 years. 

Not just in terms of magnitude, but growth was witnessed in terms of quality and value as 
well. The spark created among students, spectators, faculty and everyone who set foot in the 
college campus during the fest was unmatched to the benefits that were initially outlined. The 
spirit to acknowledge and celebrate the heritage spread like a wildfire. 

Students as young as 17 years old instigated creative projects like surveying opinions on 
heritage and culture in public places, talking to strangers and spreading awareness, conducting 
flash mobs to support social causes, writing blogs, making short films, visiting unexplored 
places to know more about the Indology and most importantly, paying respect to the heritage we 
have been adorned with. 

The thing that fascinated us the most was how these roots were blended with modern wisdom 
to fit the dimensions of a modern thought process. The age-old notions were not dissed, but 
understood and carried. 

More and more people were talking about the Indian and world heritage, learning about it, 
getting awed and amalgamating its essence in their personal ideologies. 

Astitva became a brand people could flaunt - it had a purpose and led to wisdom. 
As was remarked by one of our esteemed Chief Guests, National Award winner, Mr. Mahesh 

Kale, “What struck me the most [about Astitva] was when preservation of our heritage becomes 
such a fun activity, it becomes very sustainable and scalable.” 

And that, truly, was and will always remain our motto. 
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1 INTRODUCTION 

Noting that cultural heritage and the natural heritage are increasingly threatened with 
destruction and that the deterioration or disappearance of any item of cultural or natural heritage 
constitutes a harmful impoverishment of the heritage of all the nations of the world,UNESCO 
created, in 1972, the World HeritageConvention, with the purpose of protecting patrimonial 
assets with an exceptional universal value. 

The importance of education in heritage valorisation: the case of 
Aspiring Geopark Estrela 

M. Fernandes, E. Castro, F. Loureiro, F. Patrocínio, H. Gomes & G. Firmino 
Association Geopark Estrela 

ABSTRACT: The preservation of the natural and cultural heritage, tangible and intangible, is of 
the utmost importance, since if this heritage is not preserved we run the risk of being destroyed 
or lost in time, preventing the knowledge and enjoyment of this heritage by future generations. 
In this context, Education constitutes a fundamental tool for the dissemination of heritage, since 
it stimulates the sense of belonging in the populations. The Aspiring Geopark Estrela, which has 
an area of approximately 2216km2 and includes 9 municipalities around the Estrela, is a 
territory where sustainable development is sought in an integrated way, based on its geological 
and geomorphological heritage, of national and international relevance, its biodiversity and its 
culture, a reflection of the secular adaptation of its communities to this mountain territory. Here 
we can find important marks of the last glaciation that occurred about 30,000 years. The 
Aspiring Geopark Estrela is promoting multidisciplinary educational programs, which include 
indoor and outdoor activities, aimed at different levels of education (Basic, Secondary and 
Higher Education), in order to foster direct contact with the geological heritage, thus 
contributing to the recognition of its importance and consequently to the need for its 
conservation, since it is only possible to value and preserve what is truly known. This Geopark 
also has interpretive programs, in the field of non-formal education, aimed at the general public, 
thus contributing to the dissemination and preservation of the valuable natural and cultural 
heritage of Estrela, as well as its use of sustainable way. This article intends to demonstrate the 
importance of education in the valuation of existing heritage, as well as the role of the UNESCO 
Global Geoparks in its interpretation. The Geoparks should be spaces for multiple learning, 
knowledge of pedagogical and didactic experiences, where the natural or cultural heritage is a 
living testimony to the dynamics of its landscape. 
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Aware of the importance of heritage, it is necessary to create strategies for the dissemination 
and appreciation of this asset that belongs to everyone. One of these strategies is education, 
since it is only possible to value what is truly known and understood. In this sense, this article 
intends to demonstrate the importance of education in the valorisation of the existing heritage, 
as well as the role that the UNESCO Global Geoparks present in their interpretation. 

Geoparks are territories of Education, Science and Culture, where the interpretation of their 
natural and cultural heritage, as an educational practice, allow the dissemination of knowledge 
and the valorisation of their endogenous resources, placing geology, landscape and culture in 
the service of community’s development. Through education, Geoparks also seek to foster a 
sense of belonging, an essential condition for a more active heritage preservation by the 
populations that attribute value to it. In this context, the Estrela Aspiring Geopark promotes 
multidisciplinary educational programs, directed at different age groups, in the scope of non-
formal education and educational tourism, which can be carried out by school groups as well as 
by tourists and visitors. 

2 THE SAFEGUARD OF HERITAGE AND THE PATRIMONIAL INTERPRETATION 

The concept of heritage, in its classic meaning, refers to the legacy we inherited from the past 
and which we pass on to future generations, thus being associated with the concept of 
inheritance. But when we speak of this inheritance, we do not refer exclusively to the tangible 
heritage, but also to people’s intangible cultural heritage. In fact, the term heritage has its roots 
in the concept of “patri”, an element of Latin origin composed of words that expresses the idea 
of homeland. In this sense, it can be said that heritage is a symbolic synthesis of identity values 
that contribute to a sense of belonging and identification of a social collective (Lopes, et al., 
2005). This heritage, which can be classified in natural or cultural heritage, should be protected 
so that the next generations have the opportunity to know and enjoy it. In this context, 
interpretation plays a fundamental role, since it can only be valued and preserved, what is truly 
known. 

Interpretation can be defined as the art of making known, making accessible and explaining 
the meaning of things (Fernandes, et al., 2015, citing Carrier, 1995). Pacheco & Brilha (2014) 
consider it as a communication process that intends to help the public establish emotional, 
intellectual and/or merely physical connections with the resource (natural or cultural) being 
interpreted.  

Although there are several definitions for the interpretationconcept, most authors adopt the 
essential meaning that Tilden (1957), considered a pioneer in interpretive philosophy, gave to 
this concept. This author argues that interpretation is an educational activity that is not limited to 
providing factual information, but also seeks to reveal meanings and relationships, either 
through direct contact with the original objects or through its representation, seeking to originate 
feelings of esteem and protection (Pacheco & Brilha, 2014). To that end, heritage interpretation 
must be tailored to the personality or life experience of visitors and/or local populations, 
including information and, rather than teaching, should generate and arouse curiosity and 
emotion (Castro, et al. 2015). 

Taking into account that the interpretation is based on the natural and cultural testimonies that 
have developed in a concrete place, it must try to explain these legacies in their original context. 
Thus, the interpretation must be carried out in situ, with the maximum possible 
contextualisation of the patrimonial resources, so that it can originate feelings of esteem and 
protection towards thsi place, since it contributes to the understanding, appreciation and, 
consequently, protection and safeguard of this heritage. 
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Figure 1. Heritage interpretation.

We can then say that patrimonial interpretation starts from the collective memory and the 
identity of a territory (collective heritage), contributing to stimulate the sense of belonging in 
visitors and local communities, thus promoting the appreciation and preservation of natural and 
cultural heritage, since they identify with, feeling it as their own (Fig. 1). 

3 THE NON-FORMAL EDUCATION AS A STRATEGY OF PATRIMONIAL 
VALORISATION 

According to UNESCO, Non-formal education corresponds to a “education that is 
institutionalized, intentional and planned by an education provider. The defining characteristic 
of non-formal education is that it is an addition, alternative and/or a complement to formal 
education within the process of the lifelong learning of individuals, and it can cover 
programmes contributing to adult and youth literacy and education for out-of-school children, as 
well as programmes on life skills, work skills, and social or cultural development” (in ISCED, 
2011, UNESCO- UIS, 2012).

Non-formal education is based on heritage interpretation and aims at being a complement to 
formal education developed in schools and universities, contributing to the dissemination and 
enhancement of heritage. In fact, we can only value what we know, and education in non-formal 
contexts, plays a very important role in patrimonial valorisation, since it allows a greater contact 
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with heritage and, through its interpretation, contributes to a greater knowledge and 
understanding of its genesis and evolution. 

This non-formal education can be developed in different spatial contexts, namely in museums 
and interpretation centres and, in the case of natural heritage, this can and should be developed 
in its original context (Oliveira, 2008), because interpretation in situ contributes to a greater 
understanding of the phenomena involved and promotes the development of feelings of 
belonging in the visitors and in the local populations, contributing to the valorisation of this 
heritage and, consequently, its preservation. 

4 EDUCATION AND UNESCO GLOBAL GEOPARKS 

Geoparks are well-defined territories, with remarkable geological heritage, where the various 
types of natural and cultural heritage are worked on in a holistic perspective, in order to create 
valorisation strategies for sustainable community development. Based on their heritage and 
environmental values, Geoparks are the best places to promote and preserve heritage, since they 
promote the development and implementation of sustainable development strategies based on 
the interpretation of the natural and cultural heritage of their territories, also promoting the 
dissemination of Geosciences to local populations and the general public, contributing to raising 
of more aware citizens who are sensitive to environmental issues. 

Nowadays, although there is more access to information, especially through the media and 
schools, a large proportion of young people, and the general public, continues to express a clear 
distancing to science, and in particular to Geosciences. As such, raising awareness of the 
populations is a challenge and a priority for the entire Earth Sciences community and it is 
necessary to develop interpretation strategies that help people discover and better understand the 
meaning of geological heritage. In this context, Geoparks play a very important role, since one 
of their main objectives is the promotion of Geoscience Education through the interpretation of 
the geological heritage present in its territory, in a clear association with biodiversity and the 
culture of its people. 

Thus,Geoparks play a revealing role in the promotion of education, particularly in the area of 
geosciences, not only because they contribute to the dissemination of geological heritage, but 
also because they carry out an inventory of this heritage and develop geoconservation strategies 
which allow future generations to continue to have access to the best and most complete 
testimonies of the geological history of our planet, contributing in this way to the progression of 
scientific knowledge and Education in Geosciences. 

In the context of UNESCO Global Geoparks, non-formal education is developed, since it 
takes place outside the school environment. This education is promoted through the 
accomplishment of activities with a well-defined objective, based on the programmatic contents 
addressed in formal education, thus constituting a complement to what is taught in schools and 
other formal education institutions (Cascais & Terán, 2011).The interpretation of the natural and 
cultural heritage carried out in Geoparks, contributes to a better understanding and acquisition 
of knowledge, providing meaningful learning, but in a more pleasant way. Borges (2012), 
quoting Pinto & Pereira (2008), points out that non-formal education, as an intentional, 
systematic, structured and specific educational practice, also favours the development of 
personal and social skills that the school itself has difficulty in develop. Thus, we can conclude 
that non-formal teaching in Geoparks, especially through field trips, has several advantages for 
the education and training of individuals, since it takes into account the previous knowledge and 
personal experience of each one (Borges, 2012). 

5 THE IMPORTANCE OF EDUCATION AND EDUCATIONAL TOURISM IN 
ESTRELAASPIRING GEOPARK  

EstrelaAspiring Geopark, which has an area of approximately 2216km2 and includes 9 
municipalities (Guarda, Seia, Gouveia, Celorico da Beira, Fornos de Algodres, Manteigas, 
Belmonte, Covilhã and Oliveira do Hospital) around the Serra da Estrela (Estrela mountain), 
constitutes a territory where sustainable development is sought in an integrated way, based on 
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its geological and geomorphological heritage, of national and international relevance, its 
biodiversity and its culture, a reflection of the secular adaptation of its communities to this 
mountain territory. In Serra da Estrela there are important marks of the last glaciation, which 
had its peak some 30 thousand years ago, with such examples as glacial valleys and cirques, 
moraines, erratic blocks, as well as fluvioglacialdeposits that, together with the remaining 
geological heritage (bedrock, fluvial, hydrogeological, granite weathering, mining, among 
others), allow the reconstruction of the evolution of Estrela’s geography. 

Aware of its relevant geological heritage, this aspiring UNESCO Global Geopark intends to 
foster scientific research and, through education and educational tourism, contribute to the 
dissemination of Geosciences and the importance of geological heritage, often unknown to the 
general public. In this context, and considering that Geoparks are territories of Education, 
Science and Culture, the Estrela Aspiring Geopark is promoting multidisciplinary educational 
programs, based on its remarkable natural and cultural heritage, which include indoor and 
outdoor activities, transforming the territory of the Estrela Aspiring Geopark in a living 
laboratory (Fig. 2). 

Figure 2. Educational programsofEstrelaAspiring Geopark.

In order to foster direct contact with geological heritage, and thus contributing to the 
recognition of its importance and consequently the need for its conservation, the Estrela 
Aspiring Geopark structured a set of outdoor educational programsdirected to different levels of 
education (Basic, Secondary and Higher Education), based on the programs and curricular goals 
proposed by the Ministry of Education, in the scope of Formal Education.These outdoor 
educational programs aim at helping teachers in the teaching of Geosciences, constituting a 
complement to the contents addressed in Schools and Higher Education institutions, in an 
outdoor learninglogic. 

For this school year, the Estrela Aspiring Geopark has also developed an indoor educational 
program, in which the Geopark goes to the School. This program, titled "A Estrela vai à Escola” 
(“Estrela goes to School"), intends to divulge the Geopark concept and to make known the 
natural and cultural heritage of Estrela Geopark, with the accomplishment of several activities, 
such as lectures or seminars, workshops, school contests, among others. 
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These educational programs, indoor and outdoor, have been disseminated not only in the 
Schools and other Educational Institutions of the territory, but are available to all educational 
units in the country, and they can be consulted on the official website of Estrela Aspiring 
Geopark (www.geoparkestrela.pt). As a way to promote its educational programs and to 
encourage educational tourism in the territory of the EstrelaAspiring Geopark, the Educational 
Partners Network of theAssociação Geopark Estrela was created,this being the entity that 
promoted the application of Serra da Estrela to become a UNESCO Global Geopark. 

This Partners Network includes all Schools of the territory,thus promoting a greater 
involvement of the educational community in this project, as well as a greater knowledge of the 
concept of Geopark and the existing heritage in Serra da Estrela, an important condition for the 
development of feelings of esteem and protection for it. 

Like Education, tourism and community development are also important pillars in a Geopark. 
In this sense, the Estrela Aspiring Geopark also has interpretive routes, in the scope of non-
formal education, directed at the general public. Currently, we offer a set of several routes, 
organized in two networks called “Turismo para Todos” ("Tourism for All") and “Património e 
Paisagem” ("Heritage and Landscape") (Fig. 3). 

Figure 3. Interpretive routes of Aspiring Geopark Estrela.

The itineraries of this aspiring UNESCO Global Geopark are always accompanied by 
members of itstechnical team who, through interpretation, intend to make the natural and 
cultural heritage of Estrelaknown, contributing to the dissemination and valorisation of the 
geological heritage of the EstrelaAspiring Geopark, raising awareness for the importance of the 
use of this heritage in a sustainable way. 
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6 CONSIDERATIONS 

Heritage represents the identity of a territory and should therefore be preserved for use by future 
generations. This heritage is part of the cultural heritage of people, who must value and use it in 
a sustainable way. As it is only possible to value what is known, it is increasingly necessary to 
invest in the awareness of the populations to the importance of natural and cultural heritage and 
to the necessity of its conservation. 

The preservation of heritage can be done in different ways.However, Education is perhaps the 
most effective. Explaining what’s the origin of a certain natural or cultural phenomenon, the 
impact it has on landscape, environment and society, allows the ordinary citizen to understand 
the importance of heritage and helps him feel the need to preserve it. 

In this context, the UNESCO Global Geoparks play a key role, since through interpretation, 
they contribute to the dissemination and enhancement of their heritage. Geoparks are territories 
that have a valuable geological heritage, in a clear association with biodiversity and culture, thus 
constituting spaces of knowledge, pedagogical, didactic andmultiple learningexperiences, since 
this heritage, natural and cultural, is the live testimony of the evolution of its landscape and its 
history. 

Having a notion of this relevant geological, biological, landscape and historical-cultural 
heritage and the importance of preserving it, the Estrela Aspiring Geopark has invested in the 
development of multidisciplinary educational programs in the field of non-formal education, 
aimed at  schools, universities and other educational institutions, as well as the creation of two 
networks of interpretive routes directed to the general public, whose purpose is to make known 
the existing natural and cultural heritage, with particular focus on geological heritage, 
promoting the enjoyment, knowledge and valorisation of the endogenous resources of the 
territory. 
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1 INTRODUCTION 

1.1 Justification 
From University of Seville, the research group TEP-954 InFact is working on the design and 
implementation of a training project focused on improvements to the competence of 
professionals involved in the area of construction, the basic standard living conditions and 
affordable construction techniques to protect and to highlight the added value of vernacular 
architecture. 

It is common to find projects in the area of development cooperation which have been 
designed by professionals without adequate knowledge to create sustainable projects over time, 
based on the needs of local populations, and suitable to the environment where they are 

Innovative training for development cooperation projects. 
Technical improvements in construction techniques from 
vernacular architecture 

R. A. Jiménez-Expósito, A. Barrios-Padura, M. Molina-Huelva & G. Stasi 
University of Sevilla, Sevilla, Spain 

ABSTRACT: Nowadays there are large areas of poor inhabitable settlements with a low quality 
of living conditions. In these regions, vernacular architecture persists.The population continues 
to use local materials andhouses are self-built with construction techniques which were learnt 
from their ancestors. We can find areas in Latin America or Asia where bamboo is used to build 
houses, or even entire villages built with adobe in Africa. In these contexts it is a common 
practice that unqualified people build their own houses, but it is carried out without appropriate 
technical inspections and without further improvements. As a consequence, buildings have 
substandard habitable conditions and natural disasters are a great risk for the 
population.Thereforeit is necessary to promote the trainingtolocal populations about 
construction technologies. Recognized experts and institutions have researched, tested and 
improved these techniques from vernacular architecture. Now it is necessary to transfer the 
advances to a wide area to regain confidence in these technologies and to preserve traditional 
architecture. From the University of Seville-Spain, we are working on a training project focused 
on innovation regarding traditional construction techniques. The course is aimed at builders and 
professionals who are working on development cooperation projects, and people interested in 
this topic. In the course, different innovative teaching methods will be used. The contents 
includes a theoretical part focused on traditional construction techniques and their advances; a 
practical part where prototypeswill be built; case studies and web seminaries. With this project, 
we hope that students extend their field of professional opportunities and contribute to guarantee 
the permanence of vernacular architecture. In our presentation, we will show different routes of 
knowledge with examples of courses held in Africa and Latin-America, the course contents, the 
most relevant references and evaluation techniques to measure the efficiency of innovative 
teaching methods. 
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introduced. In these occasions, there is a high likelihood of failure. So it is essential that 
professionals in charge of identification, design, implementation and evaluation of these 
projects, have adequate knowledge to guarantee their success. 

In the same way, university students are not aware of these problems, and ignore the 
necessity of qualified professionals who are capable of proposing sustainable projects, with 
affordable construction techniques which are not commonly taught in formal training. 

Therefore, we believe that it is necessary to contribute to improving knowledge of building in 
vulnerable areas, to generate projects with affordable and suitable techniques, taking into 
account the environmental conditions and that they may be susceptible to being adopted by local 
populations, promoting sustainable development and guaranteeing the minimum standard living 
conditions. Thus, it will be essential to have a proper knowledge of vernacular architecture, to 
emphasise the traditional construction techniques and to include improvements to guarantee the 
stability, durability, security and comfort of the buildings. (Massuh, Navilli, Barea, O,Neil, 
2009). 

This course is not only aimed at people involved in the area of development cooperation, but 
it is a new field of professional opportunities. Currently, the traditional construction techniques 
shown in the course are used widely across Latin America, Africa or Asia. In these contexts it is 
a common practice that unqualified people build their own houses, but it is carried out without 
appropriate technical inspections and without further improvements.  As a consequence, 
buildings have substandard habitable conditions and natural disasters are a great risk for the 
population. Therefore, it is necessary to promote training on construction technologies to local 
populations. To makematters worse, there is a housing deficit in this respect as well as an urgent 
need for housing rehabilitation as a consequence of frequent natural disasters. So, there is a field 
of professional opportunities for qualified technicians, who are able to create projects using a 
sustainable approach, preserving the vernacular architecture and being respectful of the local 
culture. 

In this way, the contents of this training project are designed to raise awareness of the 
different alternatives to economical construction. These affordable alternatives are the right ones 
considering the environment where they will be used. And, at the same time, they must be easily 
adopted by the local populations. Taking this into account, these techniques will be respectful of 
the local culture. They will also take into consideration, the skills and materials available in the 
area. They will be based on the native vernacular architecture. And, of course, they will be 
adapted and modified to allow the economic development of the region. They will be easy to 
learn, and will demand low energy consumption. Finally, they will ensure minimum standard 
living conditions, encouraging sustainable development and environmental protection.  

The first part of the training will take place at the University of Seville, but it will be an 
experience that could relate to other contexts. There are multiple places, amongst which we can 
find the Latin American countries, where vernacular architecture is widely a part of the common 
practice for local populations. But this architectural tradition is not always respected. In many 
occasions, they are replaced by imported techniques coming from abroad, techniques that are 
not adapted to the culture and environment where they are introduced.  

It is in those places where it is necessary to highlight the added value of these traditional 
techniques, of course including adequate improvements to raise acceptable levels of comfort, 
stability, safety and durability of the constructions. These contexts will be the ones chosen to 
test the experience. In this way, the usual vernacular architecture practices will be recovered and 
their advantages spread among the local populations. Local communities will raise awareness 
about the need to preserve these traditions. 

1.2 Background 
In this chapter, we will show some of the training projects that have been a reference for the 
design of the current course. Especially, those in which the members of the research group TEP-
954 InFact have collaborated, following similar approaches to the contents of this training. 

It is absolutely necessary to make reference to a project that the ONGD Arquitectos sin 
Fronteras Andalucia carried out in Sevilla in 2010. One of the members of the research group 
TEP-954 InFact had the opportunity to develop and coordinate the activity. The project was 
financed by the Agencia Andaluza de Cooperación Internacional al Desarrollo (AACID) and 
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consisted of a workshop of "Basic habitability techniques for sustainable development and 
environmental protection". The trainings were delivered by several experts from Latin 
American Universities and research centres. They showed affordable construction techniques 
that had already been developed, tested and implemented to improve the environment. 

During the trainings, master classes given by the experts, and practical workshops took place 
(Fig. 1) which ended with the real scale construction of several prototypes of the low-cost 
construction techniques. The training was designed for the needs of different NGDOs that carry 
out development cooperation projects. 

These NGDOs saw the need to improve competence and skills of the players acting in the 
development and commissioning of projects aimed to improve the living conditions and 
sustainable development. There was a high attendance for the training as numerous members 
from the University community, professionals from different fields of the construction sector 
and development cooperation workers attended the sessions. 

This triggered the following reflection: there is not only a local but also an international need 
for training of these affordable construction techniques and their applications. 

Figure 1. Practical workshops.

It is also worth mentioning the program 10X10 (1998-2003) carried out by the network 
HABYTED at the CYTED (Latin American program of science and technology for 
development). It consists of the construction of 10 experimental houses in 10 Latin American 
countries. In fact, numbers were just symbolic. There were plenty more prototype buildings that 
were constructed. 

This program was especially interesting given the high number of techniques used in roofs, 
structures and walls as well as other additions related to foundations, doors and windows. Local 
techniques were used, providing some improvements to eliminate the negative aspects. The 
innovations were provided by local members of the community in each country. Together with 
the prototypes, different workshops were held on transferable technology which turned out to be 
a fundamental instrument in the training of the experts and local people who took part. 

Thanks to these workshops, the members of the community could learn how to build their 
own houses using techniques that have been approved by experts ensuring the stability, safety 
and comfort of the buildings, and of course their durability (Lorenzo, 2005). 

Figure 2. Program 10X10 practical workshops.
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One member of our research group has participated in some development cooperation 
projects in the Sahrawi refugee camps situated close to Tindouf (Algeria). The aim of these 
projects was to provide housing, schools and administrative buildings to the population. 

One of the most interesting parts of these projects were the training courses held onsite, with 
the objective to teach the population to improve local construction techniques. Thanks to these 
courses, Sahrawi people are now prepared to self-build their own houses, using local materials 
which are available in the desert area, using a sustainable approach and guaranteeing the 
stability, durability, security and comfort of their houses. 

Figure 2. Sahrawi refugee camps, Tindouf (Algeria).

It is important to highlight the work of another member of our research group TEP-954 
InFact, who runs an architectural practice called Ctrl+Z. He has plenty of experience running 
workshops where students build geodesic domes with recycled materials. One of the workshops 
most relevant to this project was held in Malaga in October 2015, where they used shutter slats 
to create two geodesic prototypes. Subsequently, one of the domes was moved to a collective 
place in "Jaulas Abiertas Universidad en Transición" (Open Cages University in Transition), an 
organisation for pedagogical purposes open to students and teachers of the University of 
Malaga.  

The prototype was adapted to the new place thanks to the students' work, and it still remains 
in use today, forming part of the daily activities of this organisation. 

Figure 4. Workshops held in Malaga in October 2015.

It is also worth mentioning that one of our members belongs to the International Institute for 
Environmental Training (IIFA) as a teacher of the "master in habitat, urban planning and 
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sustainable buildings", as well as a "post-graduate diploma in sustainable building and 
affordable construction techniques for habitat improvement" of the NGO Fondo Verde. In both 
cases, contents are focused in affordable and suitable construction techniques to improve the 
living conditions in vulnerable areas. The on-line mode allows to have students to participate 
from different parts of the world, most of them from Latin America. 

1.3 Students profile 
The course is aimed at: 

• University students of architecture, engineering, and similar degrees, with particular 
interest in affordable construction techniques to improve the living conditions of 
populations and to promote sustainable human development. 

• University members who are researching the sustainable construction and development 
cooperation field. 

• Professionals working in the area of architecture, engineering, environmental 
construction and urban planning, related to the construction industry and interested in 
sustainable building design and environmental protection. 

• People involved in social housing in precarious areas; and people related to development 
cooperation area (technicians and volunteers of NGOs, associations, public 
administration and companies) who wants to improve their competencies to identify, 
complete, carry out and evaluate development cooperation projects. 

• Unqualified people who want to develop their professional career in the field of 
construction, with a sustainable approach using traditional and affordable construction 
techniques. 

2 COURSE CHARACTERISTICS 

2.1 Available places 
The course is designed for a maximum of 40 students. We consider that this is the right number 
to guarantee an adequate learning experience, especially in a practical section of the course, 
where some prototypes have to be built. 

2.2 Entry requirements 
There are no minimum entry requirements, since one of our main objectives of the course is that 
the people, who these projects of international development cooperation are directed at, can gain 
the knowledge to be able to build their own houses autonomously.  The theoretical contents and 
construction techniques of the course must be easily learned by people who lives in vulnerable 
regions, so it will be a challenge for our team to design the contents properly for different 
people profiles. 

Nevertheless, it will be valued in a positive way, those profiles who want to develop their 
professional career in development cooperation. It will be an opportunity to increase the impact 
and scope of the proposal. Therefore, we will request a cover letter and a CV which highlights 
any experience in the field of development cooperation. 

2.3 Workload and schedule 
The course has 3 ECTS, and it will have 25 hours of lectures, 2 hours of evaluation, 20 hours of 
independent study, 25 hours for the final coursework, and 10 hours of tutorials. 

Classes will be held in the afternoon schedule on working days, except from the practical part 
of the course where a prototype will be built in afternoon schedule (Friday) and morning 
schedule (Saturday). 
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3 OBJECTIVES 

The main objective of the course is the acquisition of skills and knowledge by the students in 
affordable construction techniques from vernacular architecture, using a sustainable approach, 
to be implemented in buildings with standard living conditions.  

Technicians will be trained to improve their professional opportunities in the field of 
development cooperation projects focused on vulnerable areas, promoting their interest in 
researching the different ways of sustainable construction from vernacular architecture. 

It will be essential to raise awareness to the students about the importance of carrying out 
these projects, keeping in mind the necessities of the population, collecting testimonies and 
involving the local population in the construction process to guarantee the sustainability of the 
building over time. 

4 METHODOLOGY 

The teaching team will experiment with different training methodologies to evaluate and select 
the most efficient ones. 

We will work with innovative techniques such as project-based learning, the development of 
collaborative jobs, the master class, the flipped learning and the maker method (learning by 
doing) among others. We believe that using different techniques will help to establish dynamic 
environments during the learning process which will allow a better understanding of the 
concepts transmitted during the lessons (Biggs & Tang, 2007). 

Students will be divided into 4 groups, made up of a maximum of 10 people per group. Each 
group will be trained using a different didactical method, but they will all be trained in the same 
set of contents. Following this, all students will be assessed in the same way, to be able to 
compile all results together and subsquently draw conclusions about which methods have been 
more effective. Also, we will be able to measure which ones are more appreciated by the 
students. Taking into consideration the results obtained, it will be possible to make the 
necessary improvements, keeping only the best methodologies that will provide a better learning 
experience for the students in the future. 

5 COURSE CONTENTS 

5.1 Competences 
The main skills that the students will acquire during the training are: 

• An ability to put into practice the knowledge obtained during the training in 
development cooperation projects. 

• They will increase their capability to solve problems in these contexts. 
• An ability to use different teaching methods in training projects carried out with the 

scope of improving habitat conditions. 
• They will gain the knowledge to collect and analyse relevant information to develop 

cooperation projects on a given context. 
• They will have the skills to transmit information, ideas, problems and solutions to an 

audience that can be either composed by experts or not. 
• An ability to continue independent study. 

5.2 Contents  
Below are the thematic sections that make up the course: 

5.2.1 Vernacular architecture 
This sort of architecture is one of the main axis of the  project. Special attention will be paid to 
the analysis of traditional construction techniques and to the importance of the preservation of 
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these local building traditions and constructions. In order for the students to delve deeper in a 
real case scenario, a session will be dedicated to show a type of vernacular architecture original 
from north-east Spain. The ancient pre-roman buildings called "pallozas" will be studied 
(Gonzalez, Peyregne and Serrano, 1987).  

5.2.2 Bioclimatic architecture 
A presentation of the basic concepts and the main characteristics of the bioclimatic architecture 
will be delivered. Some of the topics covered will be environmental passive conditioning, 
transmittance of materials, natural illumination, orientations... The aim is to provide the students 
with the ability to understand the principles of designing and building, no matter what initial 
background and experience the students would have. 

5.2.3 Basic habitability 
Minimum standard living conditions are addressed in this block, the ones that should be present 
in all houses to ensure stability, safety, durability and comfort. The context of the basic 
habitability in the international framework will be reviewed, taking into consideration the 
Sustainable Development Goals on the 2030 agenda. It will be very important to study cases of 
substandard habitats showing the conditions in which vulnerable communities are living in 
different areas of the world, where extreme poverty prevents adequate human development. The 
aim is to raise awareness to the students about the urgent need to improve life conditions of 
these families (Colavidas, Oteiza y Salas, 2006). 

5.2.4 Affordable technologies 
Here we will dedicate the sessions to the affordable construction techniques, that is to say, 
technology suitable to the environment in which they are introduced and suitable for the people 
to which they are directed at. We will present institutions and experts that have been 
investigating vernacular architecture in each country for years. They have improved these old 
techniques to ensure safety, stability, durability and comfort of the buildings. Case studies will 
be analysed as the 10x10 program made by the thematic network HABYTED in the CYTED 
(Latin-American program of science and technology for development) as well as other 
initiatives aimed at improving the training of international cooperation agencies whose end goal 
is to provide the local population with the necessary knowledge to build their own houses with 
the minimum guarantees for the families that live in them. 

Special emphasis will be placed on the possible areas of application of these techniques 
within the scope of the international development cooperation, showing that there is a need to 
train the affected local populations to ensure sustainability of the projects. Without this adequate 
training, families will not be able to improve their houses or build new ones with acceptable 
living conditions, therefore relying completely dependent on external help. 

5.2.5 Construction techniques 
Different affordable techniques will be analysed, showing pictures of the building process, the 
materials used and the relevant data about investigations and institutions that support them. 
Among the techniques presented we will explain the system "Vigueta+plaqueta" developed and 
experimented by the CTDMC (Cuban centre for the development of construction materials); 
"Viga U" &  "Escalera de argamasa armada" from the School of Engineering of Sao Carlos 
(University of Sao Paulo in Brasil); "Cupula de ferrocemento" from the Department of 
Engineering and Civil Works of Santiago de Chile University; "Quincha prefabricada" & 
"Sistema domocaña" from the Faculty of Architecture, Urbanism and Arts (FAUA) of the 
National University of Engineering in Peru; "Sistema Domozed" from the former National 
Institute of Normalization and Research of the living places (ININVI) and originally developed 
by the Pakistan Government; "Sistema Beno", "Sistema Batea" & "Plegado de Tablas de 
madera" from the Experimental Centre of the Affordable Houses (CEVE in Argentina); 
"Soporterías ligeras enrollables" from the Superior Technical School of Architecture of Valles 
(Spain); "Sistema Vima" from the Institute for the Experimental Development of Construction 
and the Faculty of Urbanism and Architecture of the Central University in Venezuela; "Cúpula 
geodésica" developed by the architectural practice Ctrl+Z and the University of Seville (Spain). 
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An online seminar is planned to support this theoretical section. In it, the students will have 
the opportunity to have access to the experiences and projects made by different international 
players in the field of the sustainable architecture and affordable construction techniques. At the 
same time, discussion forums will be organised where we will reflect on the experiences shared 
by the interviewed professionals of the online seminar. 

5.2.6 Case study 
In order to ensure an adequate understanding of the steps and processes of this kind of project, a 
case study will be shown. We will see how the NGDO Asociación de Amistad con el Pueblo 
Saharaui de Sevilla carried out a project in the field of improving habitat conditions. The 
building of 22 houses for victims of anti-personnel mines will be presented. This project was 
carried out at the refugees camps of the Sahara desert in Algeria. We will be able to see the 
difficulties that emerged during the implementation of a cooperation development project 
together with the solutions that were finally adopted taking into consideration environmental, 
social, economic, political and cultural aspects among others (Jimenez & Barrios, 2017). 

5.2.7 Workshop to be carried out by the students 
The aim of this block is for the students to build with their own hands real scale prototypes 
using different techniques, so that they can understand their simplicity. As previously 
mentioned, they have to be adapted to the environment in which they will be constructed and 
easily adopted by the local population. They are simple, flexible, manufactured in serial 
production, very low cost, capable of been transmitted and environmentally friendly, made with 
local materials, capable of resisting seismic and weather conditions, and easy to be reproduced 
by local populations affordable as pertaining to their economic resources and adequate to their 
social and cultural peculiarities.In that way, 3 prototypes will be constructed: a real scale 
geodesic dome made with recycled materials; real scale street furniture built with super adobe, 
and finally pieces of adobe made by different components to perform tests in situ to understand 
this material's properties. 

5.2.8 Teaching techniques 
Innovative teaching techniques will be used during the theoretical part of the course.  

The first part will begin with a master class where lecturers explain the concept of basic 
habitability, Sustainable Development Goals on 2030 Agenda, the international habitability 
instruments, the importance of suitable and affordable technologies of construction, and the 
background of these kind of techniques. 

In the second part the students will be divided into four groups, with a maximum of 10 people 
per group, and two different teaching methods will be used to explain several affordable 
construction techniques. A master class will be given in two of them, and with the other two 
groups, we will apply the Project-Based Learning (PBL). 

To support the theoretical section of the course, an online seminar will be held where we 
show the students different interviews conducted by some international professionals with 
experience in this field. A debate will be open where students can share their opinions about 
different topics covered in the seminar. Finally, a case study will be provided to present a 
development cooperation project completed in the Sahrawi refugee camps. It will be a great 
opportunity to understand the complexity of these kinds of projects, and the cultural, social and 
economic difficulties of those contexts. Another debate will be opened where students could 
solve their questions and share their opinions. 

To finish the theoreticalsection, students must complete an exam, which is formed by four 
short questions (to be chosen between five), and a case study to be solved with the acquired 
knowledge. 

In the practical part, students will build a prototype using several affordable construction 
techniques. The construction process will be guided by experts on this field. This practical part 
will be finished by the individual completion of a final coursework, in which students have to 
research about a specific traditional and affordable construction technique. 

To finish the course, a participatory evaluation will be carried out by students and teachers, 
where everybody can share their opinions about contents, teaching techniques, the management 
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of the course, teaching staff and others. The results will be collected to improve future versions 
of the course. 

5.3 Assessment activities, criteria and instruments of evaluation 
The process of the student's evaluation will be done by a continuous assessment, considering the 
starting situation and the individual characteristics. It allows us to know if students achieve the 
basic competences and the objectives of the course.

The continuous assessments will be formed by the following activities: 
• Participation in theoretical and practical sections, such as debate 
• Completion of individual and collective activities 
• Presentation of the assignmentto the whole group (students and teachers) 
• Final coursework 
• Attendance of the online seminar and the case study presentation 
• Completion of the exam. 

The assessment criteria will be: 
• Observation of attitude, work habits, skills to complete the tasks, supervising 

assignments, and checking the knowledge learned. 
• Analysis of collective and collaborative assignments in the practical part, checking the 

assumption of responsibilities and the active participation in working groups. 
• Analysis of assignments in terms of presentation, writing style, structure, scientific 

approach, creativity, justification, ability of criticism, cited and consulted bibliography.  
• Assessment of the students' participation and attitude in classes and debate. 
• Class, debate, online seminar and case study attendance. 

Instruments of evaluaction: 
• Written tests: Students must complete a collective and collaborative assignment (4 

people per group), an individual assignment, and an exam in the theoretical section. 
• Oral test: individual and collective assignment will be presented to the whole group; and 

students will be required to attend two discussion forums, one of them after the online 
seminar, and the other one after the case study. 

• Final coursework: students must submit a final coursework focused on a specific 
traditional and affordable construction technique, including a personal reflection of the 
course. 

6 ACADEMIC TEAM 

The course will have a teaching staff with various professional styles and with a long 
professional and research career in the field of architecture and international development 
cooperation. 

Lecturers from the University of Seville will take part in the course, all of them belonging to 
the research group TEP-954 InFact, with a long experience in teaching and researching about 
sustainable architecture, preservation of historical heritage and vernacular architecture. 

At the same time, some professionals involved in the international development cooperation 
will be part of the teaching staff, to share their experiences in the completion of projects in 
vulnerable areas using affordable and vernacular construction techniques. 

Companies and town council technical staff with experience in this field will also participate 
together with members of NGDOs that are working in development cooperation projects. This 
multi-skilled team of teachers will ensure the students gather a high diversity of different 
perspectives about the topic resulting in a better and deeper level of understanding. 

7 CONCLUSIONS 

The training project aims to improve the skills of the players in international development 
cooperation. It promotes the use of affordable construction techniques from vernacular 
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architecture and introducing the necessary improvements to create buildings which comply with 
the minimum standard living conditions, ensuring stability, durability and comfort. 

The training course answers the needs detected by the members of our investigation team 
TEP'954 InFact. Based on our experience, we have noticed the lack of suitable knowledge and 
skills of the players involved in international development cooperation projects. We are 
convinced that the contents of the course will increase the competencies needed to face these 
types of projects with a higher degree of success. 

The experience will be related to other contexts where vernacular architecture techniques can 
be used and add value, with the aim of preserving the heritage and the use of traditional 
practices. 

In this way, the course will serve to put into practice several innovative training 
methodologies with the end goal being to gather data to analyse which methods are more 
efficient depending on the student's profile and the subject taught. This will be one of the critical 
points of our project. We must continue improving based on the extracted conclusions, so that 
we can carry out future editions of this course in different contexts. 

At the same time, it will be a challenge to run a course with very diverse students´ profiles, 
who have very different needs. We consider it essential that the knowledge is spread not only 
among the University community, but also among populations in need, with low availability of 
resources. This will allow them to improve their skills to construct their own houses with 
minimum standard living conditions, ensuring stability, durability and comfort. 
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1 INTRODUCTION 

The concept of Cultural Heritage is broad and has varied considerably over time. The definition 
includes buildings and movable objects of artistic and historical interest, but also traditions or 
oral expressions inherited from our ancestors. However, the fundamental nature of Cultural 
Heritage for the identity of people and their diversity has always remained constant, thus it is 
necessary to watch over its protection and conservation. 

In this sense, education plays a key role. The adaptation of Universities to the European 
Higher Education Area has regulated the education in this sector. Furthermore, the Degree in 
Conservation and Restauration of Cultural Heritage provides university-level education of 
multidisciplinary nature that guarantees the correct conservation and restoration of the Cultural 
Heritage. 

Both theoretical and practical courses are carried out within this Degree, hence the student is 
able to acquire the essential competences through an innovative methodology. This work aims 
to expose the work developed in the courses related to the execution, conservation and 
restoration of mural painting. 

Firstly, through the execution of simulations on vertical supports, students learn the materials 
and the execution techniques associated to the artworks that they will have to restore in the 
future. In an intermediate step, these simulations are altered and restored following the 
treatments that are used in a real work situations. Finally, students carry out conservation and 

Methodological strategies used in the conservation and restoration 
of wall paintings subject 

T. López-Martínez, A. I. Calero-Castillo, A. García-Bueno V. J. Medina-Flórez 
Department of Painting, University of Granada, Granada, Spain 

ABSTRACT: Despite the great importance always given to Cultural Heritage and its 
preservation, it has not been until the last decades that greater attention has been paid to the 
regularisation of teaching in this sector. One of the changes introduced is the implementation of 
the Degree in Conservation and Restoration of Cultural Heritage, in which theoretical and 
practical courses are run in order to train students and provide them with the required 
competences for their future professional work. This study provides an overview of the work 
carried out by the wall painting department of the University of Granada. Throughout three 
courses, and by means of practical simulations and the final restoration of real artworks, 
students learn both the constituent materials and the execution techniques of artworks, as well as 
the treatments to be applied for their restoration. 
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restoration works on some archaeological wall paintings coming from the Archaeological Site 
of Castulo (Linares, province of Jaén). 

2 FIRST STEP: KNOWING THE MATERIALS AND THE TECNICHES

When facing a conservation and restoration project, it is essential to exhaustively ponder the 
different treatments that can be applied during the intervention and analyse the possible 
interactions that may arise among them and with the artwork itself. Therefore, it is of crucial 
importance to have an in-depth knowledge of the artwork and the materials to be treated. 
Accordingly, students enrolled in the Degree in Conservation and Restoration of Cultural 
Heritage of the University of Granada take their first step in wall painting restoration with the 
execution of wall painting simulations. 

The course “Artistic techniques and their conservation II: Polychromies”, taught during the 
second academic year of the Degree, aims at providing students with the technical knowledge of 
the tools and materials used in the creation, elaboration and production of Cultural Heritage 
pieces with polychromies, as well as of their main constituent elements and their evolution, 
drawing special attention to their deterioration and preservation. Some of the competences that 
should be developed during this course are the fundamentals and necessary resources for the 
collaboration with other professionals working with Cultural Heritage, the understanding and 
use of the vocabulary and concepts inherent to artworks and their conservation, the use of the 
knowledge on the execution methods and techniques for understanding artistic languages, the 
acquisition of the abilities and skills for artistic creation and knowledge on the constituent 
materials of Cultural Heritage artworks and their execution processes. All these competences 
are gained by means of practical activities and a theory syllabus which comprises different 
artistic techniques, among which wall painting artworks are included.  

Regarding the theory syllabus, students are given some basic notions on the artwork, so that 
they know its constituent materials and different execution techniques. In this respect, a short 
overview is given on the different palettes of pigments used throughout different periods of 
time, with an explanation of their elemental composition, their morphology and texture as seen 
in the microscope, their origin and the suitability of their use in each technique (Gómez Gómez, 
2008). The same overview is provided on the materials of the support: the different types of 
mortars and their composition are explained; in this way, students learn basic notions such as 
the difference between fresco and secco or the wide range of artworks included within the “wall 
painting” category. Finally, the procedures and steps to be followed in the creation of a wall 
painting are explained, teaching the meaning of concepts such as “preparatory drawing”, 
“pontate” or “giornata” (Mora, et al. 2003). 

On the other hand, in order to avoid an exclusively theoretical approach to the artwork, 
students are asked to work in teams in the execution of a wall painting simulation. This enables 
students to work in closer contact with the materials that they will treat in the future, and also 
encourages teamwork, an essential skill in the restoration of wall painting artworks, particularly 
important taking into account the size of the artworks being treated, being as it is an 
unmanageable work for just one person. 

In this practice, each group of students must make two simulations of wall painting on a 
vertical support (Fig. 1): a fresco painting onto lime mortar and a tempera painting onto gypsum 
and lime mortar; in both cases, it is the student who chooses the motif to be represented (usually 
a detail of a well-known wall painting). In the case of the fresco painting, two layers of mortar 
are extended, being the outer a finer-grained mortar with lower proportion of aggregate, as 
indicated in the classic treatises (Vitruvio, De Arch., VII, 3). On the contrary, for the tempera 
painting only one layer of gypsum mortar is extended, adding a bit of lime in order to delay 
drying time and facilitate its spreading. Once the support is ready, the preparatory drawing is 
made: by direct incision in the case of the fresco and by stencil in the case of the tempera 
painting, transferring the pattern by dabbing a sack cloth containing pigment onto a pierced 
cardboard. Finally, the surface is painted with pigments, mixed with water in the case of the 
fresco and bound with Arabic gum, glue or egg in the case of the tempera painting; in both 
cases, the objective is for the wall painting to be as similar as possible to the model being 
copied. 
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Figure 1. Left. Execution of the practical exercise by a student. Right. Results of two simulations carried 
out. Top: wall painting simulation executed with fresco technique. Bottom: wall painting simulation 
executed with secco technique (tempera). 

3 SECOND STEP: INTERVERTION ON A WALL PAINTING SIMULATION 

The second course of the Degree in Conservation and Restoration of Cultural Heritage focussed 
on the conservation of wall paintings is: Introduction to the Conservation and Restoration of 
Stone Materials and Wall Coverings. The objective of this course is to provide the student with 
the theoretical, technical and procedural specific knowledge for the projection, planning and 
execution of conservation and restoration interventions of Cultural Heritage artworks carried out 
on wall and stone supports, with or without polychromies. Likewise, students are given the 
intervention criteria that must be taken into account when performing conservation and 
restoration treatments on this type of artworks. 

In order to achieve the specific competences, this course is divided in two parts. The first, 
mainly theoretical, provides students with the necessary information so that they learn the nature 
of stone and wall supports, as well as the strategies to recognise the alterations which might 
affect these materials, both in the support (crumbling, inner salts, cavities…) or in the pictorial 
layer (detachments, lack of adhesion between layers, deformation, material losses, superficial 
salts, soiling, overlapped deposits…). At this point, the specific foundations of the intervention 
methodology for the conservation and restauration of wall paintings are addressed 
(documentation, cleaning, consolidation, fixing or reintegration, among others). It is the teacher 
who provides all these contents with seminars, which are complemented with specific 
bibliography (at their disposal through the electronic platform of the University of Granada) and 
online resources (bigibug, electronic journal of the University of Granada, academia edu or 
researchgate, among others) that students will be able to use in the future professional career, as 
source of reference for their future interventions.

At this point, the second part of the course is organized as practical exercises to be developed 
on the wall painting simulations. The base supports used in this second part of the course are the 
practical exercises of wall paintings (fresco and secco) made by the second-year students 
enrolled in the course “Artistic techniques and their conservation II: Polychromies” (Fig. 1). 
These are the supports onto which different alterations will be “simulated”, so that the students 
can learn the required skills before facing a “real” art intervention. 

The simulated alterations are as follows (Fig. 2): 
- Tempera overpainting: simulation of a tempera polychrome layer (Arabic gum or egg), 

traditionally performed in this kind of coverings for either refreshing the colours or 
giving a new appearance to the pictorial layer. 
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- Oil overpainting: simulation of a polychrome layer executed with oil technique, 
traditionally performed in this kind of coverings with the same aim as in the previous 
case. 

- Lime/gypsum stratum: simulation of the whitewashes/layers of gypsum historically 
applied in wall coverings with the objective of hiding underlying polychromies (Gárate, 
1994). 

- Deep lacuna: simulation of a lacuna with loss of the pictorial layer and the support. 
- Superficial lacuna: simulation of a lacuna exclusively affecting the pictorial layer. 
- Detachment: detaching a fragment of the covering, simulating this type of alteration of 

real artworks. 

Figure 2. Simulation of alterations on the pictorial support. Mapping of said alterations made by the 
students of this course. 

 Once the alterations have been simulated on the different supports, students proceed to an 
exhaustive documentation: general, partial and in detail photographs, as well as mapping of the 
alterations showing the initial state of the covering before being intervened (Fig. 2). After this 
first step, students carry out the different restoration operations (Boticelli, 1992) that would be 
analogous to those that should be done in the original covering. With that aim, and taking into 
account the premises given by the teacher, students must choose the most suitable treatments 
depending on the characteristics of the simulated artwork being intervened (Table 1, Figs. 3, 4). 
Once the practical exercise of this course has been finished, the student must submit an 
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intervention report in which all the operations carried out must be detailed, as well as the main 
conclusions drawn during the execution of the practice.  

Table 1. Interventions to be executed onto the different supports. 
Alteration Intervention to be performed

Lime/gypsum overpainting Mechanical/physico-chemical cleaning methods (cleaning with 
scalpel, gels, solvents…) 

Tempera overpainting Mechanical/physico-chemical cleaning methods (cleaning with 
scalpel, gels, solvents…)

Oil overpainting  Mechanical/physico-chemical cleaning methods (cleaning with 
scalpel, gels, solvents…)

Deep lacuna Material reintegration of the support, leaving the lacuna at a 
“lower level”. 

Lacuna in the superficial layer (3) 
Reintegration using “rigattino” technique.
Reintegration using “pointillism” technique.
Pictorial reintegration with “neutral ink”

Detachment Readhesion of the fragment if possible. If not, material and 
pictorial reintegration. 

Figure 3. Exercises performed by the students of the course. Left. Material and pictorial reintegration at a 
lower level. Right. Material and pictorial reintegration at the same level using the rigattino technique. 
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Figure 4. Top. Mapping of alterations of the initial state. Bottom. Photodocumentation of the final state of 
the intervention. 

4 THIRD STEP: RESTORING A REAL ARTWORK 

The last step forward regarding wall painting restoration in the Degree in Conservation and 
Restoration of Cultural Heritage is applying a treatment on a real artwork. In this case, students 
intervene different wall coatings from Roman and Late Antique periods coming from the 
Archaeological Site of Castulo (Linares, province of Jaén). 

This subject enables students to put into practice everything that they have learnt in previous 
years on a real artwork, focussing specially in the technical and procedural knowledge needed 
for the projection, planning and execution of conservation and restoration interventions of 
Cultural Heritage artworks. Likewise, various skills are developed, such as the awareness-
raising for appreciating the singularity and fragility of the artworks that constitute Cultural 
Heritage, and the know-how on the action procedures for adequately following the code of 
ethics of the conservation-restoration profession. The objective of this four-month course is that 
students properly use and apply the vocabulary, codes and concepts which are inherent to the 
conservation and restoration of Cultural Heritage; also, that they know the treatments for its 
conservation and restoration. With that purpose, the intention is to provide them with the skills 
and competences neeeded for executing a direct intervention on ensembles or collections of 
Cultural Heritage, in particular in this case, on the wall coverings from Castulo. 

Just like the two aforementioned courses, this one is also theoretical and practical. With the 
theory, the aim is that students delve into the knowledge acquired in the previous courses. 
Firstly, the different resources available for registering and documenting the artwork are 
explained, illustrating with examples which in most cases are those made by students of 
previous years regarding the wall paintings of Castulo. Moreover, the analyses and researches 
conducted on those wall coverings up to the date (López-Martínez, et al. 2016) are shown; in 
this way, they become familiar with the exam and diagnosis methodology and understand the 
need and importance of this study when facing a restoration work. 

Additionally, the in-depth study covers both the alterations that might be present in the wall 
coverings and the treatments applied in their restoration and conservation. All issues covered are 
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illustrated with real examples, either with interventions carried out in different Cultural Heritage 
pieces (Colalucci, 2016) or with the last researches undertaken with respect to treatments 
(Macchia, et al. 2014). 

The practice seeks to provide students with an experience as close as possible to the work 
they will develop in the future. This is why they are asked to continue working in teams and to 
restore one or several wall painting fragments. First and foremost, an extensive graphic and 
photographic documentation is made; showing the initial state of the wall covering, a mapping 
of its alterations and a study of the decoration (Fig. 5). After that, they continue with the 
cleaning of the pictorial layer; made mechanically and chemically, using water-based solutions 
and support materials, such as gels (Fig. 6). 

Figure 5. Left: Tracing with study of the decoration. Right: Tracing with mapping of alterations.

Figure 6. Left: chemical cleaning with cotton swab. Right: mechanical cleaning with scalpel.

Sometimes there is dressing (either in the pictorial layer or in the reverse). In that case, the 
first step is its removal and then, if appropriate, a second tracing is made representing the 
decoration that was concealed under it. In other cases, it is necessary to put together the 
different fragments that form the wall covering and make a material reintegration (Fig. 7). 

Afterwards, Roman wall paintings are packed by the students for their transfer to the site 
(Fig. 8) whereas Late Antique wall coverings are placed on a new support, in this case an 
aerolam-type support, for their later exhibition (Fig 9). As the restored Roman wall painting 
fragments are part of the covering of a whole room, the fragments intervened each year are left 
in an intermediate state of restoration, being the chromatic reintegration postponed until all 
fragments of the same wall are completed and therefore the artwork can be restored 
homogeneously. 
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Finally, students must write a final memory explaining the research carried out. As they will 
have to do in their future career, they must specify all the graphic and photographic 
documentation collected, the conservation state of the artwork and the treatments applied on it. 
All that documentation will be shown to the students enrolled in the course the following year, 
thus attaining the continuity of the work made throughout the years. 

Figure 7. Fragments being fixed and reinforced by applying restoration mortar.

Figure 8. Packing made for one of the Roman wall painting fragments.
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Figure 9. Late Antique wall painting fragment adhered to an aerolam-type support.

5 CONCLUSIONS 

Nowadays, the training of future Conservators-Restorers is crucial for the preservation of our 
Cultural Heritage. For this reason, it is essential that students enrolled in the Degree in 
Conservation and Restoration of Cultural Heritage are provided with the necessary tools for 
their professional activity. Regarding the wall painting specialty herein presented, we think that 
the direct knowledge, by means of the execution of a wall covering (fresco or secco wall 
painting) and the application of the different treatments in simulated alterations, provide 
students with the required maturity so that they can, in the following courses, perform the 
complete overseen restoration intervention both in a decontextualized real artwork (wall 
painting from the archaeological excavation intervened in the studio) or in situ wall coverings 
(external internships). After this process, students will have acquired the competences needed 
for their professional activity. This training, currently regulated by the Spanish Royal Decree 
635/2010, 14th of May, does not only qualify for restoration and conservation interventions per 
se, but also for all those activities closely related to them (stratigraphic models and preliminary 
studies, preventive conservation, cultural educational programs, research projects…). 

Likewise, we consider that neither the methodological strategies nor the organization and 
contents of the courses can be considered settled. They must be constantly updated and must 
include new models and dynamics contributing to the improvement and enhancement of the 
training received by the Degree students. 

In addition, with this type of scientific contributions we aim at bringing the training and the 
profession of the Conservator-Restorer closer to a greater public. At the same time, we aim at 
fostering training exchanges with other restoration schools/universities, with the objective of 
improving the quality of this type of education and, essentially, contributing to the 
regularisation and improvement of the interventions performed on our Cultural Heritage. 
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1 INTRODUCTION 

Working as an educator and facing our rapidly changing world allows me to identify many 
challenges to overcome to achieve better education for sustainability. The large scope of the 
concept of sustainability and its various dimensions means countless actors mobilized to help 
build a sustainable tomorrow. Governments have introduced and promoted mechanisms for 
negotiating conflicts between stakeholders, but what I have observed during more than twenty 
years of working in the field of cultural heritage preservation is that these actors, mainly in 
developing countries such as Brazil, are not always prepared to participate and make decisions 
regarding their future. On the one hand, in these countries the population in general was not 
(and is still not being) educated to critically think of day-to-day problems as holistic issues, as a 
part of a “whole” sociocultural sphere where a single move can affect the entire life dynamic. 
On the other hand, local people face strong political manipulation, leading to situations where 
politicians treat community representatives as puppets to be guided according to their political 
interests. Those who should be true representatives of local communities are susceptible to 
bribery or can be “bought” by political favors. These representatives are summoned by 
politicians to convince the local population that certain political decisions are better for them, 
decisions that often bring more benefits to the politicians in charge rather than to the population 
in general. This lack of local population power can be attributed to the lack of proper education. 
In Brazil, as in other countries in Latin America where I have worked, education seems to be 
shaped to keep the population under disguised political control. Thus, governments can keep 

Cultural heritage as an educational base for the traditional pillars 
of sustainable development 

K. N. Penna 
Transformative Learning Research Centre, Murdoch University, Murdoch, Australia 

ABSTRACT: Sustainable development is a pluralist, interdisciplinary topic, encompassing 
aspects that are complex to understand, learn, and teach. In this paper, I explore how new 
educational methodological approaches to cultural heritage preservation may contribute to 
education for sustainable development. In facing the challenges of achieving sustainable 
development, I feel as a cultural heritage professional and educator that using cultural heritage 
education as a base for the three traditional pillars of sustainability can be a helpful new 
approach. For me, it is necessary to reconceptualize contemporary education preservation to go 
beyond the traditional teaching and learning processes that today permeate the cultural heritage 
education process, especially in developing countries such as Brazil. More important than a 
framework that may convey technical and managerial skills, a new understanding of 
sociocultural learning that focuses on the emotional intelligence of students can help in 
developing empathy, building relationships, and reconnecting people with others and with their 
cultural and natural environment. 
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poorly educated people under a traditional paternalism regime and dependent on social benefits 
(Freire, 2013; Shor, 1992). 

Within this context, I believe that sustainable development initiatives would be helped greatly 
if they were based on cultural heritage education. For me, the lower the level of cultural 
education of a society, the harder it will be for it to achieve sustainability. Focused on preparing 
aware citizens who can understand that cultural and environmental preservation is a way to 
transform their territories into healthy, sustainable places, these new actors would become 
cultural agents ready to deal with the issues and dilemmas present in their countries. 

Figure 1. Cultural heritage education as a base for the three traditional pillars of sustainable development 
(Source: Penna, 2018). 

Given this backdrop, I intend to address three questions in this paper: How can cultural 
heritage education be a base for social, economic, and environmental sustainability? What is the 
role of cultural educators? What educational methodologies can be helpful in the development 
of useful skills such as critical thinking, creativity, innovation, and entrepreneurship? 

2 THEORETICAL FRAMEWORK 

In my perception, the connection between cultural heritage and sustainability is based on the 
fact that societies define their social values throughout their historic journey and consequently 
establish cultural practices accepted by their members. This is what defines a society – its social 
and cultural characteristics, limited to a specific territory during a certain period of time (Niglio, 
2014). By producing culture, men modify and adapt their surrounding environment. To satisfy 
their needs, people create economic and social dynamics for their living conditions using locally 
available resources. Thus, the print that men leave on nature defines the cultural landscape. This 
cultural landscape is a specific portion of a territory significant for the interactive process 
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between men and their environment, on which life and human science has left prints and 
attributed values (National Institute for Historic and Artistic Heritage – IPHAN, 2009). The 
preservation of cultural landscapes is a matter of extreme importance because it is with this 
cultural landscape that local people identify themselves, and it is within which men develop 
their sense of belonging. Today, we understand that men need to use local resources in an 
exploratory way, while not depredating or destroying the environment to obtain those resources. 
Thus, people can guarantee that these resources are available to them in the present and to their 
coming generations. This defines sustainability – the set of actions and human activities that aim 
at meeting the needs of a society without compromising the future use of local resources 
(United Nations, 1987). 

To reach sustainable development, it is first necessary to reach sustainable cultural thinking, 
new thinking that relies on how social groups understand the limits of the territory. Local 
communities need to learn how to use their locally available resources in a sound way – which 
can mean adjusting certain cultural practices – and to attribute new meanings to local assets – 
which can mean revisiting social values ingrained in their societies for centuries. This is much 
more complicated than it sounds, as cultural practices and social values are the sociocultural 
base of societies. It is not just about political and environmentalist discourses or about 
implementing isolated sustainable projects – those in my mind are not helpful because they do 
not always encompass all dimensions of the context that must be considered. The transformation 
of thinking must be profound, shaking the basis of our beliefs, making us project future 
scenarios and develop a sense of respect for future others who we do not yet know. In this 
moment, cultural heritage education comes to our aid – we can educate men and women to turn 
their minds to the common goal of preserving and understanding the limitations of their cultural 
landscapes. 

3 CULTURAL HERITAGE EDUCATION 

I am an Amazonian, architect, educator, and cultural manager. I was born and grew up 
surrounded by the exuberant rainforest and flowing rivers. I work developing projects for 
sustainable cultural preservation and poverty mitigation for poor communities in north and 
northeastern Brazil. However, looking around me, I still have difficulty understanding that the 
nature I see in Amazonia possesses vast but not infinite resources. As an educator, it is difficult 
for me to explain to the local population that the local resources are about to disappear. “It is 
impossible!” they say, “we have plenty!” – meanwhile, national and international TV shows 
commonly highlight how rich in resources Amazonia is, despite this being not entirely true. 
Amazonia is heading for a collapse if the locals do not start not just reducing but also reversing 
deforestation and predatory exploitation: 

The Amazonia has a natural limit that, if crossed, it will be impossible to 
reverse. Some scientists are afraid that, if the deforestation increases to 40% of its 
territory, the Amazon rainforest will start an irreversible process of transformation 
into savannahs. (Verissimo, 2014) 

It seems an improbable scenario, but deforestation is currently at nearly 20% of the total area 
of the Amazon, and if the situation continues as it is now, we will reach the 40% mark in only 
thirty years (Instituto Nacional de Pesquisas Espaciais, 2015). 

The Amazonian case is an example of how our culture of thinking needs to be changed. We 
do not seem aware that each act really has consequences. The poor use of our resources reduces 
our capacity to subsist, and with no cultural landscape we lose our cultural identity. Cultural 
heritage education is, in this case, the tool that can promote the transformation of a predatory 
society into a sustainable society. The goal of this education is to change people’s minds and 
convince them that guaranteeing cultural landscape sustainability is essential to contribute to the 
maintenance of environmental, social, and economic dimensions. The more educated men are 
about preserving their nature and culture, the more they can develop sustainable initiatives for 
the preservation of their cultural landscapes. 
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Cultural heritage education is also based on the ability of people to understand their cultural 
and spiritual diversity. By spiritual, I mean understanding the spirit of the place, which is 

“made up of tangible (sites, buildings, landscapes, routes, objects) as well as 
intangible elements (memories, narratives, written documents, festivals, 
commemorations, rituals, traditional knowledge, values, textures, colors, odors, 
etc.), which all significantly contribute to making a place and to giving it spirit” 
(ICOMOS, 2018, p. 1). 

Understanding the cultural and spiritual “whole” leads people to perceive that local 
sustainability depends on their direct actions as citizens and authors of their history. Local 
people need to be prepared to be the ones who define what is important to be passed down to 
their children. In this scenario, cultural heritage education can provide the information necessary 
for them to be able to read their own reality and have a sound judgement about what is to be 
preserved. Thus, people can read the present and consciously write their future. 

In the current context, where we witness increased pressure from contemporary human 
activities and consequently the reduction of all kinds of resources, sustainable development can 
be restricted to the implementation of projects that address social, economic, and environmental 
elements separately. Sustainable development projects would be preceded by educational 
projects addressing context-related issues. In developing countries, these issues encompass poor 
basic education, the lack of political participation, and food and health deprivation, amongst 
others. 

4 CHALLENGES IN PROVIDING CULTURAL EDUCATION FOR SUSTAINABILITY 

In the case of cultural preservation, the issues involved in the management of cultural assets are 
increasingly larger and more comprehensive than they were in the not-too-distant past. 
Contemporary heritage management, and consequently cultural heritage education, involves 
aspects drawn from various dimensions, as seen in Figure 2. Educating people and professionals 
to manage their cultural heritage requires approaches that must respect a variety of factors, such 
as the characteristics of the local context, the social values of the society in question, the 
limitations of available resources, political and economic interests, and the fragilities and 
potentials of the cultural system. In addition, it is important to understand the significance and 
relevance that locals attribute to their heritage, as well as the importance of making current 
heritage useful to their future societies. This often requires flexibility in adapting cultural and 
natural assets to the needs of contemporary societies, which ensures these assets can survive for 
longer. 

The greater the complexity of the sociocultural system in which cultural and natural assets are 
inserted, the greater the multidisciplinary character of the approach used to manage them. 

The increase in aspects to be considered and in the number of stakeholders involved in the 
process of cultural heritage protection is a consequence of the expansion of the concept of 
cultural heritage, as we can see in Figure 3. Two centuries ago, heritage constituted only 
material goods passed from father to son, called inheritance. Over the past two hundred years, 
we have modified our understanding of the concept of heritage by associating it with the 
“historical,” and have consequently come to understand new aspects and dimensions of cultural 
heritage: monuments and historical and archaeological sites representative of nations around the 
world, material and immaterial assets, cultural expressions, and practices linked to the social 
values of peoples. Considering both the change from “historical” to “cultural” and the recently 
formed concept of cultural landscape, cultural heritage today encompasses everything that is 
meaningful to humanity, tangible and intangible cultural goods, natural and spiritual, all of 
which refer to the sense of cultural identity and to what makes man develop a sense of 
belonging to a particular territory or to a certain society. 
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Figure 2. Some examples of old and new issues in heritage management (Source: UNESCO, ICCROM, 
ICOMOS, IUCN, 2013, p. 15). 

This conceptual evolution has influenced cultural heritage education. It has resulted in a sharp 
increase in the number of actors involved in preservation, and consequently the establishment of 
forums to mediate conflicts between stakeholders. This multidimensional expansion also 
demands the development of strategies for comprehensive policies and highlights the need for 
social awareness and participation. Furthermore, the increasing understanding of the holistic 
aspect of preservation has resulted inthe recognitionthatcitizenship, identity, 
memory,andinteractions between people andtheir territoriesprovidethe best basisfor 
contemporary methodological approaches to cultural heritage education that can foster 
sociocultural inclusion and help in preserving cultural and natural assets. 

As if the enormous variety of cultural assets to be preserved and managed was not enough, 
contemporary life brings the need for the constant modernization and rapid adaptation of the 
tangible and intangible heritage collections to be preserved. Historical sites and cultural 
practices must be adjusted to survive the aggressive urbanism of cities and the new social values 
disseminated by the media, as promoted by globalization. This demands from cultural 
preservation educators a more pragmatic stance in the face of a constantly changing world. The 
scope of an educational program that understands all forms of the management and conservation 
of the cultural landscape is impossible to conceive for the short- and medium-term courses on 
preserving cultural heritage that exist today. Hence, we need tofocus on educating students to 
ensure they have sound judgement in terms of what needs to be done. 
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Figure 3. Evolution of the cultural heritage concept (Source: Penna, 2015).

As an educator, I feel the constant need to adapt the curricula and teaching methodologies of 
cultural heritage education so that they can become increasingly suitable for providing new, 
different, and more comprehensive skills than those taught so far. More important than 
conveying technical and managerial skills, I believe a new understanding of sociocultural 
learning is needed, including working on the students’ emotional intelligence by helping them to 
manage emotions, develop empathy, build relationships, and repair the broken relationship 
between people and their cultural environments. Thus, local people may be able to obtain a 
more general education on the sustainability of their territory and their heritage, not to become a 
conservation or restoration expert but rather to be knowledgeable enough to make sound 
decisions about the preservation of their environment. 

5 THE ROLE OF CULTURAL EDUCATORS 

Who are (or who should be) the educators in cultural heritage? Delors, Al Mufti, Amagi, 
Carneiro, Chung, Geremek, Gorham, Kornhauser, Manley, Quero, Savané, Singh, Stavenhagen, 
Suhr & Nanzhao (1996) explained in the report ‘Learning: The Treasure Within’ that education 
should, in fact, convey – in a solid and effective way – more and more knowledge and 
evolutionary know-how adapted to cognitively developed societies, as these are the foundation 
of future skills. At the same time, educators should find and mark references that prevent people 
from being submerged by largely ephemeral information waves that invade public and private 
spaces, and should orientate people in developing individual and collective projects. 

Educators are responsible for providing maps of a complex, constantly agitated world and, at 
the same time, for enabling the compass needed to navigate through it. Therefore, educators are 
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responsible not only for efficiently facilitating knowledge construction, but also for teaching 
students to use this knowledge appropriately in their field. Successful learning relies on 
successful teaching. For educators, it is their technical and methodological capacity, and thus 
the ability to take a flexible yet pragmatic approach based on cultural consciousness and respect 
for cultural diversity and its meanings, that ideally penetrates all their practical work (ICOMOS, 
2011). Educators’ creative and critical-analytical capacities should be based on proper education 
and training, sound judgment, and a sense of understanding the community’s needs (ICOMOS, 
1993). 

6 NEW METHODOLOGIES FOR TEACHING CULTURAL HERITAGE PRESERVATION 
FOR SUSTAINABILITY 

An important point that I would like to take into consideration is that the traditional education 
applied in developing countries might not be the best way of teaching cultural awareness. The 
reality of contemporary societies is that they comprehend a large number of elements of 
different natures that are co-dependent and connected. In my view, traditional education imparts 
information on cultural, natural, socioeconomic, and spiritual elements as isolated features that 
do not interact with one another. This type of approach reinforces the rupture between men and 
their cultural reality. Thus, I believe that the need to integrate people with their places and their 
history is the first aspect that any new educational approach has to address. 

Due to successive disruptions with his territory, with his history, and with his own identity, 
contemporary man is losing his spiritual connection with his essence (Scharmer & Kaufer, 
2014). Therefore, I believe that cultural heritage education must be centered on the safeguarding 
and cultural internalization of new values that can promote the reconnection between past and 
present. 

Involving people in transformative learning that can aid their critical and holistic 
understanding – letting go of the old paradigm of individualism and changing their mindset to 
focus on reaching collective goals – is the focus of this new approach. This is a systemic 
inversion, a new way of basing education on awareness, dialogue, and action. I would like to 
share some educational approaches that I am working on today that could prove helpful for 
achieving this collective vision. They are critical pedagogy, transformative learning, meaning-
centered education, and active learning for realistic situations. 

6.1 Critical pedagogy 
The critical pedagogy is a philosophy of education and social movement that combines 
education with critical theory (Freire, 2003). First described by Paulo Freire in his book 
‘Pedagogy of the Oppressed’ (1973), it aims to help people develop consciousness of their role 
in their societies, being aware of authoritarian tendencies, and develop the ability to take 
constructive action.  It includes relationships between teaching and learning, proposing a 
continuous process of learning, reflecting, evaluating traditional schooling, and if necessary 
unlearning, relearning, reconceptualising educational methodologies and their impact on the 
students’ lives. Within the critical pedagogy framework, awareness is a required first step for 
the student to develop the ability to take action against authoritatively shaped education that 
perpetuates the oppression of those who do not belong to the ruling class. 

The critical pedagogy aims to help people develop awareness of freedom, recognize 
authoritarian tendencies, and connect knowledge to power and develop the ability to take 
constructive action (Giroux, 2010). Kincheloe (2008) stated that critical pedagogy may help 
students 

“…reshape their lives, become better scholars and social activists, realise their 
cognitive potential, re-create democratic spaces in an electronically mediated 
global world, and build and become members of communities of solidarity that 
work to create better modes of education and a more peaceful, equitable, and 
ecologically sustainable world.” (p. 64). 
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6.2 Transformative learning 
Jack Mezirows’ (1991) theory of transformative learning has been implemented over the last 20 
years to a variety of adult education contexts such as workplaces, communities, and in higher 
education. This theory may help create a more just, peaceful, diverse and sustainable world 
(Taylor, 2013). According to Elias (1997), transformative learning is the expansion of 
consciousness through the basic transformation of worldview and specific capabilities of 
‘being’. Transformative learning is facilitated through processes consciously directed by the 
individual learner as to how to access and enjoy the symbolic contents of the unconscious 
underlying assumptions and critical analysis. 

Taylor (2013) describes five qualities of transformative learning. To more fully understand 
students’ worldview, especially values, ideals, emotions, premises, and frames of reference 
residing in the subconscious, cultural-self knowing can be cultivated in the classrooms aiming at 
connecting students to the collective unconscious, where habits of mind, cultural/individual 
identity, and social inter/actions are. Relational knowing is the second quality outlined by 
Taylor, which can help students to understand and appreciate the value of reconnecting with the 
natural world and with culturally different learners' and teachers’ ways of knowing, being, and 
valuing in the world. Moreover, the critical knowing is a valuable approach to understand how 
economic and organizational power has historically structured sociocultural reality - especially, 
class, race, gender, and the conventional scientific worldview - and thus governs (i.e., controls, 
restricts, limits, and distorts) identities and relationships with the natural world and with 
culturally different others. Fostering visionary and ethical knowing is important to allow 
students to envision through idealization, imagination, and dialogue with culturally different 
others what a better world this could/should be. Finally, agency knowing quality is 
indispensable to help students to realize that contributing to making the world a better place is 
feasible, desirable, and necessary and that anyone has the capacity and commitment to do so. 

Transformation is dependent on the individuals’ construction of knowledge. This knowledge 
has to be viable i.e. it has to fit within the pre-existing knowledge, values, and lifeworld of an 
individual for it to make a difference. Learning from a constructivist point of view is always an 
active process that fully involves the individual unlike the passive knowledge transfer 
envisioned by behaviourist’s approaches. Transformative education is by definition firmly 
grounded in the critical constructivist paradigm which puts the onus of learning – in this case, 
transformation - into the hands of the learner. “If Mezirow was right and changes of our 
attitudes and values are the result of transformative learning then this means that 
transformative learning is dependent on our ability for critical self-reflection” (Taylor, 2009, p. 
358). 

Consequently, the transformative educator is a facilitator of learning, who offers a wide range 
of learning opportunities that allow individuals to transform themselves. 

6.3 Meaning-centered education 
In contemporary era, learning can no longer be dichotomized into a place and time to acquire 
knowledge (school) and a place and time to apply knowledge (the workplace) (Taylor, 2013). 
The large amount of knowledge demanded by preservation education goes beyond what 
students can handle, I am aware. Lifelong learning is recommendable in preparing 
conservationists but this is not feasible nowadays given the strong pressure from the 
construction market for skilled workers prepared in short term courses. Preparing our students 
through short courses it is a necessity rather than a possibility. 

In that sense, I believe that meaning-centred education may be a helpful approach for 
preservation education as it places meaning-making at the centre of the teaching-learning 
process (Kovbasyuk, & Blessinger, 2012; Fischer, 2000). This constructive process organises 
our experiences as individuals and the relationship between our inner world and the external 
world. This approach seems suitable for cultural heritage studies under the integral holistic 
approach, as sustainability in preservation relates directly to the meanings that people attribute 
to cultural assets (Gilmour, 2006). 
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6.4 Active learning for realistic situations 
The challenge for heritage education is to develop high quality cultural professionals through 
key competencies, such as social and civic conscientiousness, cultural awareness and 
appropriation. In that sense, we suggest that preservation education curricula may follow active 
learning for realistic situations, as recommended by Lakerveld & Gussen (2009, pp 18-19). 
These authors outline seven standards helpful to contextualise new curricula. 

By being aware of meaningful contexts, students can learn to respect local values and 
practices, as educators look for meaningful contexts in which students can experience the 
relevance and meaning of competencies acquired in a natural way. By adopting 
multidisciplinary approaches, competencies can become holistic and, consequently, the 
pedagogical approach turns to be more holistic and integrative. By promoting constructive 
learning, learning may be conceived as a process of constructing students’ knowledge in 
interaction with students’ environments, rather than as a process of absorbing pre-arranged 
knowledge. By fostering co-operative, interactive learning, educators can help learners to 
develop and construct their own knowledge and seek ways to make optimal use of other 
peoples’ competencies in their learning itinerary. Cooperation and interaction are both domains 
of learning, as well as vehicles of learning in other domains. This requires an open approach in 
which education includes dialogues between learners and educators about needs, goals, choices, 
and expectations. By encouraging discovery learning, educators can open learning process to 
become an active discovery, as opposed to receptive learning. This means not only that course 
content should be made available and accessible but also that the way of acquiring this 
knowledge or these competences is more than a process of being provided information. 
Furthermore, competency-based learning requires an emphasis on learning processes. By 
cultivating reflective learning on students’ own needs, approach, progress, results, and 
motivations, students can develop learning competencies/strategies in a process of ‘learning to 
learn.’ Finally, by nurturing personal learning, learning can be conceived as a process of 
constructing students’ own personal knowledge and competencies. 

Knowledge, strategies, and information only become meaningful if they become an integral 
part of ones’ body of knowledge and competencies. In education, this implies that students need 
to be able to identify with contexts, people, interests, and situations that are part of the learning 
domains in question. Active learning in realistic situations, in which students have a distinct and 
valuable role, may make the learning process a worthwhile event with outcomes that may prove 
useful in many contexts. 

7 CONCLUSION 

Local communities are natural social actors, and as such can be educated to take responsibility 
for protecting the future of their territories. I included in this paper a discussion about the 
importance of this local cultural education for sustainability that can explore themes such as 
cultural consciousness, sense of belonging, importance of the context, ecological systemic 
awareness, and mindfulness as key matters. This new education may provide humans with the 
conscious belief that they are part of the world, and part of a sociocultural dynamic whole 
(Cather, 2000). I believe the main role of educators, whatever the area of human knowledge, is 
to show students various ways to be, to see, to look at, and to know about observable and 
knowable “objects” and concepts. Education has the potential to lead individuals to awaken, to 
feel empowered, and to develop what educators refer to as resilience – the ability to bounce 
back from adverse conditions, which is essential when adapting to changes. 

REFERENCES 

Cather, S. 2000. The dilemma of education conservation. Comité International de la Formation (CIF). The 
Getty Conservation Institute (GCI). Newsletter 15.1, 9-12. Available at: 
http://www.getty.edu/conservation/publications_resources/newsletters/15_1/ feature1_3.html 
[Accessed on 12 February 2010]. 

Chapter 6: Heritage and education for the future

1089



Delors, J, Al Mufti, I, Amagi, I., Carneiro, R., Chung, F., Geremek, B., Gorham, W., Kornhauser, A., 
Manley, M., Quero, M., Savane, M., Singh, K., Stavenhagen, R., Suhr, M. & Nanzhao, A. 1998. 
Learning: The theasure within. Paris: UNESCO. 

Elias, D. 1997. It is time to change our minds: an introduction to transformative learning. ReVision, 20 
(1), pp 2-6. 

Freire, P. (36.ª ed. 2003; 1.ª ed. 1970) 2003. Pedagogy of the oppressed. Rio de Janeiro: Paz e Terra. 
Gilmour, T. 2006. Sustaining heritage: giving the past a future. Sydney: Sydney University Press. 
Giroux, H. 2010. Lessons from Paulo Freire, Chronicle of Higher Education, 27. October 2010. Available 

at: https://www.chronicle.com/article/Lessons-From-Paulo-Freire/124910 [Accessed on 5 March 
2017]. 

International Council on Monuments and Sites – ICOMOS. 1993. Guidelines for education and training 
in conservation of monuments, ensembles and sites. Available at: 
http://cif.icomos.org/pdf_docs/Documents%20on%20line/GUIDELINES%20FOR%20EDUCATION
%20AND%20TRAINING%20IN%20THE%20CONSERVATION.pdf [Accessed on 5 March 2013]. 

International Council on Monuments and Sites – ICOMOS. 2008. Quebec declaration on the preservation 
of the spirit of the place. Available at: http://www.international.icomos.org/quebec 2008. 

International Council on Monuments and Sites – ICOMOS. 2011. The Paris declaration on heritage as a 
driver of development. Available at: http://www.icomos.org/en/charters-and-texts. 

Instituto do Patrimônio Histórico e Artístico Nacional – IPHAN. 2009. Cultura Brasileira. Available at: 
http://sigep.cprm.gov.br/destaques/Instituto do Patrimônio Histórico e Artístico Nacional – IPHAN 
_portaria127_2009PaisagemCultural.pdf. 

Instituto Nacional de Pesquisas Espaciais – INPE. 2015. PRODES estima 5.831km2 de desmatamento na 
Amazônia em 2015. Available at: http://www.inpe.br/noticias/noticia.php?Cod_Noticia=4058. 

Kincheloe, J. 2008. Critical pedagogy primer. 2nd Edition. English, New York, Peter Lang. 
Lakerved, J. & Gussen, I. (Eds.). 2009. Acquedut: acquiring key competencies through heritage 

education. Bilzen, Germany: Lies Kerkhofs. 
Mezirow, J. 1991. Transformative dimensions of adult learning. San Francisco, CA: Jossey-Bass. 
Niglio, O. 2014. Inheritance and Identity of Cultural Heritage. Advances in Literary Study, 2-1, pp 1-4, 

Available at: http://www.scirp.org/journal/als [Accessed on 20 January 2014]. 
Scharmer, O. & Kaufer, K. 2014. Leading from the emerging future: from ego-system to eco-system 

economies. San Francisco: Berrett-Koehler. 
Shor, I. 1992. Empowering education: critical teaching for social change. Chicago: US, University of 

Chicago Press. 
Taylor, E. 2009. ‘Adding zest’ to science education: transforming the culture of science classrooms 

through ethical dilemma story pedagogy. Saarbrücken, Germany: VDM. 
Taylor, P. 2013. Transformative research for meaning-centered professional development, Routledge 

Publishing. In O. Kovbasyuk & P. Blessinger (Eds.), Meaning-centred education: international 
perspectives and explorations in higher education. New York: Routledge. 

United Nations. 1987. UN General Assembly Resolution 42/187. Report of the World Commission on 
Environment. New York(NY): United Nations. 

United Nations Educational, Scientific and Cultural Organization – UNESCO. 2002. Education for 
sustainability, from Rio to Johannesburg: lessons learnt from a decade of commitment. Paris: 
UNESCO. 

United Nations Educational, Scientific and Cultural Organization – UNESCO, International Centre for 
the Study of the Preservation and Restoration of Cultural Property - ICCROM, International Council 
on Monuments and Sites – ICOMOS & International Union for Conservation of Nature – IUCN. 2013. 
Managing cultural world heritage. Paris: UNESCO. 

Verissimo, T. & Pereira, J. 2014. A floresta habitada: historia da ocupação humana na Amazônia.
Belém, Brazil: Imazon – Instituto do Homem e Meio Ambiente da Amazônia. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1090



1 INTRODUCTION 

„Internationally, I think the Colosseum might be a World Cultural Heritage Site. 
Because it is so old, I think it deserves the title. But you have to differentiate 
between the Fagus Factory and the Colosseum. The latter plays in a different 
league.” (S1, Alfeld) (translated by V. Röll)

“I’ve always viewed the Fagus Factory as a building and workplace, maybe 
even a potential workplace for me. […] Today, the Fagus Factory itself did not 
change for me, but my view on it as a World Heritage Site did.” (S3, Alfeld) 
(translated by V. Röll)

The diverse perspectives of young people on World Cultural Heritage are the focus of the 
research project “World Cultural Heritage from the perspective of young people – perceptions, 
meanings, attitudes and values in the context of cultural awareness and societal transformation” 
funded by Lower Saxony’s Ministry for Science and Culture (MWK), Germany. The three-year 
project consists of a qualitative and a quantitative1 study, the former being the subject of this 
paper. In the following, the theoretical framework, research design as well as selected interim 
results of the two-staged qualitative study will be discussed. Specifically, it will be explored 
what participants associate with World Cultural Heritage and how that perception changes in the 

World Cultural Heritage from the perspective of young people - 
preliminary results of a qualitative study

V. Röll & C. Meyer 
Leibniz Universität Hannover, Hanover, Germany 

ABSTRACT: The transformation towards a sustainable society requires a change of current 
lifestyles which puts the negotiation of values and attitudes at the core of Education for 
Sustainable Development. World Cultural Heritage Sites can be a resource for gaining 
knowledge, skills, values and attitudes that are needed to empower individuals, especially 
youths, to act as sustainability change-makers. To facilitate transformative learning experiences, 
World Heritage Education needs to be connected to the reality of youths. The research project 
tackles the current research gap by exploring existing perceptions, meanings, attitudes and 
values of teenagers aged 15 to 17 towards World Cultural Heritage using focus group 
discussions and hermeneutic photography. An exemplify analysis of one participant group from 
Alfeld uncovered an object-centered understanding of cultural heritage and changing 
perceptions of the local World Heritage Site (Fagus Factory) during the course of the study. 
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course of the study. These questions will be tackled by an exemplifying analysis one selected 
focus group. 

2 WORLD CULTURAL HERITAGE: THE ROLE OF EDUCATION AND VALUES FOR 
SUSTAINABLE DEVELOPMENT AND SOCIETAL TRANSFORMATION

While culture has for a long time been a blind spot within the sustainability discourse, it is now 
agreed upon that culture is linked to sustainable development in a supporting as well as 
conflicting manner (Albert, 2017). On the one hand, cultural-led approaches are often regarded 
as solution to environmental challenges. On the other hand, cultural practices and needs result in 
exploitation of natural resources or environmental pollution and are thus causing those 
challenges in the first place (WBGU, 2011; IPCC, 2015). Viewing environmental problems as 
the result of a cultural crisis advocates for solutions that go beyond technological fixes but focus 
on how individuals and communities think and act. Consequently, the transformation towards a 
sustainable society can only be achieved by changing our values and lifestyles. (Long & Smith, 
2010; Worldwatch Institute, 2010; WBGU, 2011) Within the framework of the 2030 Agenda for 
Sustainable Development it has been acknowledged that individuals require “knowledge, skills, 
values and attitudes that empower them to contribute to sustainable development” (UNESCO, 
2017a, p. 7). For this reason, education is a key element for the achievement of the Sustainable 
Development Goals (SDGs). Education for sustainable development (ESD) needs to be action-
orientated, transformative, inter-and transdisciplinary and foster self-directed learning, 
collaboration and participation. (ibid.) It requires places, contents and methods that question 
existing structures, allow a change in perspective and encourage alternative ways of thinking 
and acting (Holz & Stoltenberg, 2011). By definition, sustainability always comprises the 
review of the old and the reflection on future uses (Sorgo, 2011) and thus shares a main 
characteristic with cultural heritage. 

2.1 Towards a sustainable World Cultural Heritage practice 
The 2030 Agenda for Sustainable Development identifies culture as a crucial component of 
sustainability and emphasises among others the key role of UNESCO’s culture conventions for 
the implementation of the SDGs (UNESCO, n.d.). 

Adopted in 1972, the Convention Concerning the Protection of the World Cultural and World 
Natural Heritage (World Heritage Convention) is considered to be the most important cultural 
convention of global importance. World Heritage Sites are regarded to be of Outstanding 
Universal Value. Their significance is defined to be “so exceptional as to transcend national 
boundaries and [...] of common importance for present and future generations of all humanity.” 
(UNESCO 2017b, 19) Since the launch of the convention, the understanding of cultural heritage 
has moved from a narrow interpretation favouring monumental, European heritage, to an 
anthropological approach that acknowledges the complex dimensions and relations of cultures 
(Erlewein, 2017). As a result, nowadays not only monuments, sites and ensembles are 
considered World Cultural Heritage, but also cultural landscapes, historic towns and town 
centres, heritage routes and heritage canals (UNESCO 2017b).  

The development of the World Heritage programme has been accompanied by a controversial 
discourse within the scientific community as well as the popular media. One of the most 
contentious points is the notion of cultural heritage as a resource, as it is linked to discussions 
on themes such as conflicting local and universal values (Bohnert & Jekel, 2008; Khan, 2017), 
national identity (Smith, 2006; Askew 2010), mass tourism (Luger, 2008; Foster, 2017) or urban 
development (Schoch, 2014; Labadi & Logan, 2016; Wainwright, 2017). Cultural heritage 
frequently features as a resource in development policies but is often limited to the creative 
industry and tourism. Especially in urban contexts, cultural heritage sites are often exploited for 
their economic potential, regularly resulting in commodification, loss of value and de-
contextualisation (Dicks, 2003; Frank, 2016; UNESCO, 2016).  

Erlewein (2017) therefore suggests to build upon the holistic nature of culture and 
emphasises cultural heritage as a resource for inclusion, participation, community-building and 
diversity. Long & Smith go a step further and demand a radically new cultural heritage practice 
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that focuses on civic engagement instead of economic output. In order to renew the role of 
heritage in sustainable societies they suggest  

“the decoupling of heritage preservation from processes of commodification, 
and an emphasis on the conservative essence of heritage – that is, the idea of 
heritage as the opposite of never-ending growth, renewal, waste and consumption, 
being embedded in a specific society rather than an 'expression' of that society that 
can be protected and preserved in isolation from it.” (2010, 188) 

Such a heritage practice has to reflect upon and expand the understanding of heritage as it is 
used within the authorised heritage discourse dominated by western institutions such as 
UNESCO and ICOMOS. Critics accuse this model of heritage “as complete, untouchable and 
‘in the past’, and embodied within tangible things such as buildings and artefacts” (Harrison, 
2010, 39). Contrary to that notion of heritage, bottom-up approaches focus on actual practices 
and intangible aspects. They evolve around the production of individual and collective identity 
and community and “have the potential to transform society” (ibid.). Within this study, heritage 
is therefore understood as a “cultural and social process; […] a process of remembering and 
memory making – of mediating cultural and social change, of negotiating and creating and 
recreating values” (Smith, 2006, 307). If cultural heritage is considered an active social process, 
heritage sites offer the opportunity to explore the relationships between past, present and future 
and to question the validity of the values that have been attributed to them (Harrison, 2013). In 
this regard, cultural heritage is a resource for creating learning experiences that support the 
transformation towards a sustainable society. 

2.2 Values education as an approach to engaging with World Cultural Heritage 
Since the World Heritage Convention was first ratified, World Heritage Sites have been urged 
to offer information and educational programmes. Bernecker et al. (2009) identify educational 
activities for schools and young people as a core function of World Heritage, as engaging with 
World Heritage is said to contribute to developing an awareness for identity, understanding 
different cultures and exploring and relating to regional, national or global history. Regardless 
the demand of UNESCO, World Heritage Sites are frequently insufficiently linked to local 
educational institutions. Dippon (2012) has noted a growing interest for German World Heritage 
Sites to profile themselves as out-of-school-learning places. Nonetheless, an institutional 
integration of World Heritage in German national school curriculums is still lacking. 

In order to support the educational task of World Heritage, the research alliance World 
Heritage Education was founded in Germany in 2008. Today, members include the German 
Commission for UNESCO, various German World Heritage Sites, Deutsche Stiftung 
Denkmalschutz (German Foundation for Preservation) and scholars of different research 
institutions. The initiative understands World Heritage Sites as places that represent universal 
values which connect individual biographies with collective memories and initiate meaningful 
discussions of values, realities, practices, perceptions or lifestyles. While World Heritage 
Education may be connected to touristic activities, Ströter-Bender explicitly emphasises that it 
is not a tool to support the growing commodification and touristification. On the contrary, 
World Heritage Education offers the opportunity to critically reflect upon the process of being 
inscribed on the World Heritage List and the consequences for the respective sites. The political 
framework of the UNESCO, the imbalanced global distribution of World Heritage, tourism 
growth, cultural minorities, or conflicting local and universal values offer a variety of 
approaches for reflections on global power relations and different understandings of culture. 
(Ströter-Bender, 2010) 

Engaging with heritage invites locals or visitors to position themselves in accordance to, in 
opposition of – or somewhere in between – heritage narratives. One of the most challenging 
aspects of World Heritage Education is the fact that, World Heritage Sites are places where 
different interpretations and values clash. They are characterised by power relations and hold 
values, that have been attributed to them through the authorised heritage discourse. (Smith, 
2006) In order to cope with diverging interpretations, Eppstein (2006) calls for learning 
experiences that focus on the process of learning. Additionally, he demands a decentralised 
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understanding of identity that takes into account the interrelations of heritage and identity: 
heritage does not only shape identity, it is also a result of it, as it is product of the meaning that 
have been attributed to it.  

Cultural practices are dynamic and form the visible part of cultures. Values, on the contrary, 
form the invisible core of cultures and change only slowly (Hofstede et al., 2010). As shown 
above, values are one of the core issues of the sustainability discourse and their crucial role in 
the transformation towards a sustainable society is strongly emphasised. Education is always 
based on values as they implicitly influence content, learning and pedagogical methods and the 
whole learning process (Shulman, 2002). With regard to World Heritage Education, values are 
made explicit, as an Outstanding Universal Value has been attributed to every heritage site.  

According to Joas, values have to be experienced, “because values commitments cannot arise 
if we are not captivated (‘ergriffen’) by values” (2001, 55). However, the required change of 
value systems exceeds personal experience and thus needs to be accompanied by educational 
processes (Richter, 2010). Within the framework of ESD, World Heritage Sites have the 
potential to offer a much-needed emotional access that can contribute to reflecting on personal 
and social values. Because of the symbolic meaning of World Cultural Heritage Sites, decoding 
their tangible artefacts and intangible dimensions requires a certain knowledge. (Luger, 2006; 
Richter, 2010) To access the meaning of the tangible and intangible heritage, Meyer’s model of 
values education (2014) provides a useful approach. The three-stage model of values education 
is based on human nature, culture and personality: 

1. To be touched and deeply moved: Experiences of self-transcendence that connect us 
to human nature and nature. 

2. Being involved and connected: Ability to relate to other humans and their 
perspectives which in turn extends our own understanding of culture. 

3. To be confident and committed: Being aware and respectful towards our physical and 
social environment and to act accordingly. 

All stages are interconnected and contribute to the development of commitment and identity 
that are a precondition for transformation processes. With regard to World Cultural Heritage, a 
visit to the Taj Mahal, Uluru-Kata Tjuta National Park or the Pyramids of Gizeh may evoke 
feelings such as pride, joy, awe or love while a visit to Auschwitz Birkenau or the Hiroshima 
Peace Memorial may provoke sadness, shame or disgust. As feelings are universal (Hofstede et 
al., 2010), World Heritage helps to connect to human nature and to find a common ground for 
humanity. 

Additionally, World Heritage Sites allow for a change in perspective by relating to reasoning 
and perceptions of others. Examples include role-playing games that illustrate the decision-
making process of the World Heritage Committee, dilemmas that focus on conflicts of heritage 
protection and modern urban planning or experiencing heritage through the eyes of cultural 
minorities (Richter, 2010). 

Shulman describes commitment as a “powerful stage in the learning process because it 
engenders new engagements, which in turn engender new understandings” (2002, 42). In order 
to foster confidence and commitment, World Cultural Heritage can trigger discussion on the 
responsibility of different stakeholders (e.g. national and local government, educational 
institutions, cultural institutions, NGOs, individuals) to safeguard and nourish cultural heritage. 
Moreover, it may contribute to an increased awareness for the complexity of cultural heritage 
and foster personal engagement. 

Considering its noble claims, the question arises if World Heritage Education can actually 
meet the expectations and contribute to global understanding and sustainable development. 
Consequently, the necessary first step is to empirically explore how young people relate to 
World Cultural Heritage. 
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3 WORLD CULTURAL HERITAGE FROM THE PERSPECTIVE OF YOUNG PEOPLE: A 
QUALITATIVE STUDY 

3.1 State of research and aims of the study 
Although it is widely acknowledged that World Heritage Sites should have a special focus on 
the involvement of young people, surprisingly little is known about current perceptions of 
young people towards World Heritage. 

Regarding cultural heritage in general, the findings of the 2017 Eurobarometer reveal some 
fundamental attitudes. The survey shows that 51% of Europeans aged 15-24 are involved in the 
field of cultural heritage. 78% of the respondents claim that cultural heritage is of personal 
importance to them, contributes to the quality of life (69%) and the belonging to Europe (71%). 
Furthermore, most young people see the EU as the main actor to protect the cultural heritage in 
Europe (39%), followed by national authorities (38%) and citizens themselves (36%). The 
interest of young people in cultural heritage is supported by the fact, that 85% agree that it 
should be taught in schools (European Commission, 2017). 

Available studies on young people’s perception of cultural heritage sites focus on the 
importance of historic buildings in the local environment (Bradley et al., 2011) or the 
importance of heritage as a tourist destination (Boukas, 2012), but lack a wider educational 
perspective that frames cultural heritage in the sustainability discourse. In consideration of the 
limited material on young people’s relationship with World Heritage, the research project 
“World Cultural Heritage from the Perspective of Young People – Perceptions, Meanings, 
Attitudes and Values in Context of Cultural Awareness and Societal Transformation” was 
launched in 2016. The research project will explore how 15-17-year-old students in Lower 
Saxony, Germany, judge selected World Cultural Heritage sites regarding their regional and 
universal importance and the meaning they personally attach to them. Additionally, the study 
tackles the question of how engaging with World Cultural Heritage contributes to reflecting 
personal values and to developing an awareness for the importance of culture. The qualitative 
study is divided into two enquiry stages. At first, pupils will participate in two focus group 
discussions. Subsequently, each group explores one World Cultural Heritage Site in Lower by 
means of hermeneutic photography. In the end, the results can be used to design empirically 
based learning experiences. 

3.2 Sampling 
One of the main goals of ESD is the empowerment of young people between 15-24, as they not 
only have to deal with the challenges of unsustainable development in the present but will also 
make the decisions in the future (UNESCO, 2014a). The study therefore focuses on youth, 
specifically young people between 15-17. This age group was chosen with regard to the school 
curriculum of Lower Saxony, Germany. Starting in ninth grade, evaluation, awareness and 
responsibility of geographic places and spaces are the overarching capabilities which offer 
various linkages with World Heritage Education. (Niedersächsisches Kultusministerium, 2015) 

As of March 2018, 33 pupils from different types of secondary schools have taken part in the 
study. 22 participants were from Hanover, a city without a World Cultural Heritage Site, and 11 
from Alfeld and Hildesheim. Alfeld is home to the Fagus Factory, World Heritage since 2011, 
whereas the St Mary's Cathedral and St Michael's Church at Hildesheim have been holding the 
World Heritage status since 1985. Currently, the female participants as well as pupils from 
Hanover are overrepresented (table 1). As the data collection will continue in 2018, a more 
balanced number of participants is sought. The pupils were approached via their teachers and 
took part on a voluntary basis. With the exception of one group, the enquiry was conducted after 
official school hours. Regarding the site visit, students from Hanover could choose between the 
St Mary’s Cathedral and St Michael’s Church at Hildesheim, Fagus Factory, the Historic Town 
of Goslar and the Mines of Rammelsberg. The latter two are part of the site “Mines of 
Rammelsberg, Historic Town of Goslar and Upper Harz Water Management System”. For 
practical reasons, a visit to the Upper Harz Water Management System was not possible. The 
participants from Hildesheim and Alfeld visited the respective site in their city. 
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Table 1. Overview of the sample (as of March 2018).

Group City Amount of
Participants

Gender 
Distribution Destination of Site-Visit

female male
(Pretest) (Hanover) (4) (4) / (Historic Town of Goslar)

1 Hanover 3 2 1 Historic Town of Goslar

2 Hanover 4 4 / St Mary's Cathedral and St Michael's 
Church at Hildesheim 

3 Hanover 4 4 / Fagus Factory, Alfeld
4 Hanover 3 3 / Historic Town of Goslar
5 Hanover 4 4 / Historic Town of Goslar
6 Hanover 4 2 2 Mines of Rammelsberg
7 Alfeld 5 2 3 Fagus Factory, Alfeld

8 Hildesheim 3 2 1 St Mary's Cathedral and St Michael's 
Church at Hildesheim 

9 Alfeld 3 / 3 Fagus Factory, Alfeld

Total 33 23 10

3.3 Stage 1: focus groups  
Focus groups combine group discussions with interviews and have proven especially suitable 
for explorative studies. As defined by Morgan, the research technique “collects data through 
group interaction on a topic determined by the researcher.” (1996, p. 130). This research method 
was judged more appropriate than individual interviews as it is assumed that opinion and 
attitudes are stated more clearly and reasoned. As participants have to explain themselves to 
each other and defend their statements, focus groups offer the opportunity to unveil the common 
as well as diverging opinions among the participants (ibid). The nine groups, that participated so 
far, each consisted of three to five pupils of the same school and class. Each group of pupils met 
for two focus groups, whereby the sessions lasted 30-60 minutes, depending on the participant’s 
willingness to discuss. For this study, each focus group covered specific themes that were 
supported by input material (Table 2). In order to obtain genuine first assumptions, the opening 
questions where not accompanied by input material. 

Table 2. Schedule of the focus groups. 

It was assumed, that most participants do not have detailed knowledge about World Cultural 
Heritage Sites and would thus have difficulties to discuss personal or global meanings. For this 
reason, participants had to blindly pick one information sheet and shortly present the respective 
World Cultural Heritage Site to the group. This information provided the base for the 

Session Theme Input Material

1.a associations and perceptions regarding 
World Cultural Heritage (WCH) no material 

1.b meanings and values of WCH information sheets on selected WCH Sites

1.c destruction of WCH / cultural identity 
video clip (1:15 min) by Deutsche Welle on 
the destruction of the suqs at the WCH Site 

Ancient City of Aleppo

2.a assumptions regarding the global 
distribution of WCH no material 

2.b real global distribution of WHC / 
personal attempts for explanation 

map and diagram showing the real global 
distribution of WCH 

2.c nomination process information sheet on the nomination process 
2.d consequences of the WCH status no material

2.e selection of the destination for the site-
visit (groups from Hanover only) 

information sheet on the WHC Sites in Lower 
Saxony 
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discussions that followed. Among the selected World Heritage Sites were the ones located in 
Lower Saxony, Germany, as well as seven sites from around the world. The sites represented 
the diversity of World Cultural Heritage and included: 

⎯ Uluru-Kata Tjuta National Park; Australia (mixed cultural and natural site; spiritual 
heritage) 

⎯ Qhapaq Ñan, Andean Road System; Argentina, Bolivia, Chile, Colombia, Ecuador, 
Peru (transnational site, heritage route) 

⎯ Statue of Liberty; United States of America (monument) 
⎯ Cologne Cathedral, Germany (architectonical masterpiece) 
⎯ Lower Valley of the Omo; Ethiopia (prehistoric site) 
⎯ Old Bridge Area of the Old City of Mostar; Bosnia and Herzegovina (historic city; 

association with historic event) 
⎯ Hiroshima Peace Memorial (Genbaku Dome); Japan (difficult heritage2; association 

with historic event). 
World Cultural Heritage in Lower Saxony, Germany: 

⎯ Fagus Factory (industrial heritage) 
⎯ St Mary’s Cathedral and St Michael’s Church at Hildesheim (architectonical 

masterpiece) 
⎯ Mines of Rammelsberg (industrial heritage) 
⎯ Historic Town of Goslar (historic city). 

Within the scope of this study, the focus groups have two purposes. At first, they are a tool to 
assess the perceptions, meanings, attitudes and values towards World Cultural Heritage. 
Secondly, the input material provides essential information on the topic and serves as the 
knowledge base for the second part of the data collection – the visit of a chosen World Cultural 
Heritage Site in Lower Saxony. 

3.4 Stage 2: hermeneutic photography 
If cultural heritage is accepted as social action (Harrison, 2008), it requires research methods 
that question the dominant role of the researcher and enable participants to express their 
personal impressions. Hermeneutic photography has been proven suitable in uncovering 
everyday geographies as it does not lead to “an interview process that elicits more information, 
but rather one that evokes a different kind of information.” (Harper, 2002, 13). It is argued that 
the method delivers information on social phenomena that oral or written data cannot provide. 
Taking photos is usually considered “easy and fun” (Rose, 2016, p. 317). For this reason, the 
method has been proven especially popular in studies exploring how children and young people 
experience their urban environments (Mitchell, Kearns & Collins, 2007; Eberth, 2017; Ofosu-
Kusi, 2017). By taking photos, participants are actively involved in the production of knowledge 
and put in an expert position as they choose how to represent and interpret a given theme. 
Consequently, the follow-up interview is “vital in clarifying what photos taken by interviewees 
mean to them; by themselves the photos are meaningless.” (Rose, 2016, 321). Hence, an 
„undifferentiated space becomes place“ as the participants „get to know it better and endow it 
with value“ (Tuan, 1977, 6). Hermeneutic Photography therefore contributes to exploring World 
Cultural Heritage Sites as a geographical place, a “space which people have made meaningful” 
(Cresswell, 2004, 7). An unknown space becomes a holistic place once the interrelation among 
objects and subjects become visible. Place can facilitate an understanding of World Cultural 
Heritage as an assemblage of tangible heritage, intangible heritage and symbolic meaning. 
(Freytag, 2014, 16) Photography, as a form of action, classifies and renders the environment. 
The research method takes advantage of that fact and enables participants to critically reflect on 
their personal meanings, values and relations by explaining their choice of motifs. (Dirksmeier, 
2013). 

While visiting the sites, each participant was equipped with a digital camera. The pupils had 
one hour to independently explore the site and take photos. They were asked to choose one 
motif which represents the universal value of the site and could be used for an international 
photo campaign. In addition, they had to select a motif that reflected their personal view on the 
respective World Cultural Heritage Site and explain their choice in a brief text. Further 
explanation where given during the short individual interviews that took place in the end of the 
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site-visit. The photographic exploration serves the purpose of testing how participants use their 
previously gained knowledge to back their explanations of the universal values of the World 
Cultural Heritage site. Moreover, it uncovers the – possibly changed – meanings they personally 
attach to it and allows conclusions on the development of their awareness for the importance of 
culture. 

3.5 First results 
In the following, selected results that are of importance for discussing World Heritage 
Education will be presented. For this matter, focus group 9 was analysed to illustrate 
participants’ changing associations with World Cultural Heritage. The selected group consisted 
of three male participants, all aged 17, from Alfeld. 

3.5.1 Fagus Factory, Alfeld 
Alfeld is a town of around 19,000 inhabitants and located south of Hanover. It is home to the 
Fagus Factory, a shoe last factory designed in 1910 that is still in operation today (Fig. 1). 
Designed by the, then young, architect Walter Gropius, it is a “manifesto for functionalist 
industrial architecture and a founding example of the modernist movement” (UNESCO, 2014b, 
40). With their vast glass walls, the workroom and the main building (Fig. 2) are the most iconic 
parts of the factory ensemble and foreshadowed the work of the Bauhaus design. The use of the 
glass panels did not only reflect the technical progress, but also paid respect to the needs of the 
factory workers. Gropius and the factory owner Carl Benscheidt were both driven by social 
ideas and aimed to provide healthy and human work conditions (ibid.). Over the last 100 years, 
the ten buildings have been renovated and adapted to new technologies due to industrial 
progress. Nowadays, the family-run company not only produces shoe lasts but also 
measurement technologies and fire protection systems. 

Visitors can experience the living monument through guided tours, the permanent Fagus-
Gropius Exhibition, temporary art exhibitions in the former warehouse or concerts in the 
production hall. Moreover, the UNESCO Visitor Centre provides information on German and 
international World Heritage Sites through a large-sized media wall (Fagus-GreCon, n.d.). 

Figure 1. Wooden and plastic shoe lasts (V. Röll, 
2017). 

Figure 2. Main building (S1, group 7, 2017).

3.5.2 Selected results from the focus group 
The first associations the participants had regarding World Cultural Heritage included buildings 
and monuments, importance for further generations, examples of the former Zeitgeist, 
protection, human creations and transnational importance. World Heritage Sites were described 
as “the next level of the Seven Wonders of the World” (S3). The Fagus Factory was the only 
site where the participants were certain that it carried the World Heritage title. They further 
assumed, that the Colosseum in Rome, the Reichstag in Berlin, the Eiffel Tower in Paris, the 
Tower of London, the Three Gorges in China and the “contour lines that can only be seen from 
planes” (S2) in Peru (A/N: Nazca Lines) are listed as World Heritage Sites. The discussion 
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mainly evolved around buildings and monuments, a fact that was noticed by one participant but 
not further discussed. The mentioned sites point towards a monumental and object-centered 
understanding of heritage that reminds of the early stages of the World Heritage Programme, 
when World Cultural Heritage was limited to monuments, groups of buildings and sites. 

Personal experiences with the Fagus Factory varied among the participants. One participants 
claimed no previous interest in the Fagus Factory and had not been there yet (S1). The second 
participant had been there once and stated that the Fagus Factory was part of the daily life in 
Alfeld and thus not special to him (S2). The third participant had completed a one-week 
internship at Fagus-GreCon, attended a concert in the former production hall and had taken part 
in the competition “Build your own Fagus Factory” (S3). Despite their different experiences, all 
three participants attached no special meaning to the Fagus Factory as a World Heritage Site. 
One pupil noted that the World Heritage title might be of interest for the local inhabitants, but 
the buildings itself are not of greater importance than the local town hall or church (S3). S2 had 
a similar point of view and speculated that “the meaning of local and regional World Cultural 
Heritage Sites is underrated, while a special meaning is attached to global World Cultural 
Heritage Sites.” S1 also strongly questioned the global importance of the Fagus Factory and was 
in disbelief of the fact that “all World Cultural Heritage Sites are thrown in the same pot. […] If 
you consider the Statue of Liberty, it is almost a devaluation for the statue that it is one same 
level as the Fagus Factory”. 

3.5.3 Selected results from hermeneutic photography 
As opposed to the attitudes shown in the focus group discussion, the results from the site-visit 
reveal that the participants were able to relate to the Fagus Factory as a World Cultural Heritage 
Site. The photos beneath show the personal views on the Fagus Factory of participant S1 and 
S3. With their choice of motif, both participants referred to their previously stated arguments. 
During the discussions, S1 doubted the global importance of the Fagus Factory. Nonetheless, 
when visiting the site, he claimed to have a “global perspective” (S1) that is illustrated by the 
photo of the media wall (Fig. 3). According to him, the media wall „helps you to understand the 
global impact of the Fagus Factory. It was not just a German company, somewhere on the 
countryside, that used a special building technology, but it was something revolutionary. […] 
Maybe it makes visitors realise ‘Hey, that is actually more than just a building!’” S3 expressed 
his previous experiences at the site with a photo of his LEGO-scale-model (Fig. 4). When 
describing the Fagus Factory as an “essential part of the cityscape, of the collective memory and 
for others just a workplace”, S3 refers to the complex significance of heritage sites and the 
different personal approaches they offer. Further he notes that the site-visit did not change his 
view on the Fagus Factory itself but “expanded his view on the Fagus Factory as a World 
Heritage Site”. 

Figure 3. Media wall at the visitor centre (S1, 
2017). 

Figure 4. Scale-model of the Fagus Factory (S3, 
2017) 
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4 CONCLUDING REMARKS 

This paper delivered the theoretical framework of the study “World Cultural Heritage from the 
perspective of young people – perceptions, meanings, attitudes and values in the context of 
cultural awareness and societal transformation”. It provided a first attempt to point out the 
intersections of World Heritage Education and Education for Sustainable Development. In the 
future, the interrelations of World Heritage (Education) and societal transformation will have to 
be worked out in more detail. Special attention will have to be paid to the – often diverging – 
understanding of cultural heritage by UNESCO and academic scholars. Here, the questions arise 
if and how the different understandings and approaches (top-down and bottom-up) can complete 
each other regarding a sustainable heritage practice and how they can be integrated in education 
programmes. 

The brief and exemplifying analysis of one participant group showed that the selected 
research methods complement each other. While the focus group discussion shed light on 
general perceptions, meanings, attitudes and values on World Cultural Heritage, the use of 
hermeneutic photography on site allowed for a personal reflection on previously gained 
knowledge and stated arguments. The selected group’s associations with World Cultural 
Heritage were mainly linked to buildings and monuments and reflected a traditional western 
European view on heritage. Further, the participants mentioned the transnational and cross-
generational aspects which are important for linking World Cultural Heritage with sustainable 
development. A notable change in perception occurred regarding the estimated meaning of the 
Fagus Factory. The focus group exposed a low interest and appreciation of the Fagus Factory as 
a World Cultural Heritage Site. This perception might be linked to the monumental view on 
World Cultural Heritage that focused on globally known sites. As an industrial site, the Fagus 
Factory represents a less common type of World Cultural Heritage that needs special guidance 
in order to be deciphered. When exploring the site and selecting a personal motif, participants 
reflected upon their attitudes and expanded their understanding of the Fagus Factory as World 
Heritage Site. The extracts of the gathered data suggest that World Heritage Education, 
especially in western contexts, should put a strong focus on facilitating an understanding of 
heritage as a complex social process. Equally, the meaning of local World Cultural Heritage 
Sites and their relation to other, globally distributed, World Cultural Heritage Sites should be a 
subject of discussion. 

ENDNOTES 

1 The quantitative study is conducted by Prof. Dr. Joachim Grabowski and Sandra Bendler, Leibniz 
Universität Hannover, Institute of Psychology. 

2 The term dark or difficult heritage is not an official heritage category used by UNESCO but has derived 
from the scientific community to describe “a past that is recognised as meaningful in the present but 
that is also contested and awkward for public reconciliation with a positive, self-affirming cotemporary 
identity.” (Macdonald 2009, p. 1) World Heritage Sites that are linked to wars, conflicts, exploitation 
or slave trade can thus be considered difficult heritage, for example the Hiroshima Peace Memorial 
(Genbaku Dome), Auschwitz Birkenau or the Island of Gorée. 
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1 INTRODUCTION 

In Spain after the Civil War, it is necessary to carry out a social and economic reform of the 
land to get a reactivating of the agricultural sector. For that purpose, the National Institute of 
Colonization was creating under the authority of the Ministry of Agriculture as an instrument to 
carry out these reforms, based on a transformation of the rural environment for the settlement of 
a peasantry in villages of colonization. 

This agricultural policy with its lights and shadows had a social, economic, agricultural and 
landscape incidence with different results according to the areas of territorial action. It has left 
us an architectural work expressed through these new towns, more than 300 throughout Spain. 

The study and analysis of these towns allows us to observe forms, colors, rhythms, textures 
and spaces that maintain the essence of the original project. However, without adequate 
protection, they are destined to its disappearance due to processes of transformation and 
adaptation to new needs, or in other cases, due to its abandonment. 

A catalogue of interest elements of a colonized settlement in the 
province of Granada 

S. Téllez García, F. J. Lafuente Bolívar, G. Fernández Adarve & J. M. Santiago 
Zaragoza 
University of Granada, Granada, Spain 

ABSTRACT: The current laws of Spanish historical heritage (state and regional), have 
overcome the monumental trend of the early twentieth century. They have a broad vision of the 
concept of “architectural heritage”. The values of rural architecture are recognized thoroughly. 
However, the efforts that are being made to make this type of architecture known, respected and 
protected are far from sufficient. In the middle of the 20th century, a very important process was 
developed in Spain. It can be considered a milestone in rural architecture: the ex novo 
construction of small urban centers where a population settled, which was entrusted with the 
exploitation of their lands. These lands were cultivated thanks to new irrigation systems, which 
were designed by the National Institute of Colonization. Although submitted to a series of 
standards and recommendations, the architects responsible for their design were free to work. 
Those projects were raised with theoretical bases of European architectural rationalism of the 
early twentieth century, which were reinterpreted in light of sociopolitical circumstances 
derived from the Franco Regime. The result was a constructive efficiency and its brilliant 
architectural plasticity. The present study focuses on colonization villages of the province of 
Granada designed by the architect José García-Nieto, and has its concretion, in those singular 
buildings, which are landmarks and are considered a hallmark of nuclei such El Chaparral, 
Peñuelas, Fuensanta… The lack of awareness of these values has led to its transformation and 
the destruction of part of this heritage. It is necessary a first work of rediscovery and cataloging, 
which is already being carried out by the council and a group of last year students of the Degree 
of Building through their respective Final Project, within the Research Group “Heritage and 
Environment”. The objective is to create a catalogue of elements of interest that is incorporated 
into municipal urban planning, thus ensuring its conservation and good us. 
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2 NATIONAL INSTITUTE OF COLONIZATION 

2.1 Organization and program 
National Institute of Colonization (known in Spanish as INC) was created in October 1939, it 
was an organizationthat depended on the Ministry of Agriculture. Its creationwas motivated by 
the need of carrying out a socioeconomic reform of land resources through an expansion of 
irrigation areas and the reorganization of productive space. 

Concerning to the design of the towns, there were some guidelines collected in different 
circular letters issued by INC, which did not prevent a certain freedom of design to the 
architects. Common criteria established by INC for the towns design that we will highlight are 
as follows: establishment of a square where equipment and commerce are concentrated, special 
emphasize in the church and in its tower as fundamentallandmarkin town. 

These recommendations may be to a larger or lesser extent in most of towns projected by 
INC and wherethe architect could set out reinterpretations about the traditional solutions. The 
first instructions date from 1947, other more specific guidelines were written later in 1952 and 
they were in force until the last years of INC. 

One example is the ‘Circular Letter number 246’ issued in 1949 and which collected rules to 
decide the building plans of new towns built by the INC. In a first place, it differentiated inside 
of the towns the three basic architectural typologies: homes and agricultural dependence, 
handicraft and commerce locals and social buildings. 

Secondly, it defined two groups of towns: stabilized towns with a population of less than 100 
neighbors and towns with expected evolution for a higher number than 100 neighbors. 
According to such number of inhabitants,type and amount of social buildings, handicrafts and 
commerce would be established. 

Thirdly,it established criteria in order tothe requirement of compose aesthetically the main 
square of the towns to get a minimum of representation and image of the town. 

3 TECHNICAL FIGURES WITHIN THE INC 

3.1 Architects 
Within the INC, Architectural Service was created and it was directed by José TamésAlarcón 
for most of its lifetime. This was created to manage projects and the construction of the towns. 

Architecture Service was composed by a reduced group of architects who were responsible 
for the design of the layouts of new towns, its homes, equipment, infrastructures and street 
furniture. When an excess work situation appeared, the service hired external architectswho 
collaborated externally with the INC writing projects. 

Nevertheless, every architect, with the inestimable help of the multidisciplinary professionals, 
designed an architecture dominated by criteria of highest austerity and sobriety, but in which 
always take priority the ideas of functionality and rationality, looking in the proportion, 
equilibrium and basic forms the highest expression possible. 

About 80 architects worked at INC, some of the most important in the INC’ staff 
were:JesúsAyusoTejerizo, Manuel Jiménez Varea or Pedro CastañedaCagicas, but José Luis 
Fernández Del Amo was who planned the most brilliant colonization settlements, as they 
areVegaviana (Cáceres) and Cañada de Agra (Albacete). 

3.2 José Luis Fernández del Amo 
José Luis Fernández del Amo jointed the INCas public worker in 1947. Since then, he made 
some works in the heart of the Architecture Service, among them management of the towns 
construction that was already projected or diverse expansions. 

Since 1950, FernándezdelAmo started his projects of new towns as urban settlement. 
Hisdesigns are characterized by the adition of volumes of abstract strokes and the search of 
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artists for collaboration, always with the purpose of applying plastic arts to his architecture, 
especiallyin the churches. With the same ideas, he made until 1962 the new towns of San Isidro 
de Albatera, El Realengo, Miraelrío, La Vereda o Cañada de Agra, among others. 

4 JOSÉ GARCÍA-NIETO GASCÓN 

One of the most unknown figures, but with more activity in the eastern part of Andalusia was 
José García-Nieto Gascón. It has been difficult to find information about this architect. After a 
work of search in books, articles and internet, it has only been able to get data about some of his 
projects, but nothing about his life and education.

His activity in the INCwas focused on the provinces of Granada and Almería, where he 
designed the following new settlements: El Chaparral, Pueblonuevo, Buenavista, Guadalén del 
Caudillo, Fuensanta, Loreto, Peñuelas, Cortijo Nuevo, Cotilfar Baja, San Julián, Navahermosa, 
Parador de la asunción and Roquetas de Mar, where it was made an expansión project. 

Other projects design by García-Nieto Gascón were the Convent of Capuchinos and Divina 
Pastora church in 1967. Besides, an expansion project of the Ave María “La Quinta” school in 
1970, all of them in the province of Granada. 

5 RELEVANT ELEMENTS OF COLONIZATION SETTLEMENTS IN THE PROVINCE 
OF GRANADA 

5.1 Fuensanta (Pinos Puente, 1956) and Loreto (Moraleda de Zafayona, 1957) 
Fuensanta had around 62 homes, a church, two sex-segregated schools, an administrative 
building, three handicrafts locations and two teachers’ houses. Likewise, Loreto 
wasprojectedfor a nucleus of 22 houses with a church, two sex-segregated schools, two 
teacher’s houses, an administrative buildingand two handicrafts locations. 

Both architectural plannings were similar, in the same way that the form in which the 
facilities were built around the plaza. On its right side of it,we can find the church, consisting of 
a single nave with rectangular geometry with the baptistery situated to the right of the entrance 
door and the presbytery is located at the end of the nave connectedwith the sacristy and parish 
annexes. The differences exist in respect of the design of the facade; forFuensanta’s façade is 
equipped with a central bell gable and three bas-reliefs on the main door and in the church of 
Loreto, it is formed by a lateral bell gable and a circular window on the entrance door. 

On the left of the church there is one two-story administrative building in which the first-
level houses findthe medical consultation, the courtroom and the post office and the second one 
contained the local government rooms. In its facade we can observe a principal balcony, part of 
the plenary hall and a central tower where is placed a clock. 

5.2 Buenavista (Alhama de Granada, 1956) and Cotílfar Baja (Domingo Pérez, 1957) 
Buenavista, also popularly known as "Burrianca", meet a nucleus of 22 houses, a chapel, a 
teacher´s house, arectory house, a mixed school, a handicraft locals and an administrative 
building. Likewise, Cotílfar Baja was projected to include 21 houses for settler, a chapel, a 
mixed school, a teacher’s house and a rectory house. 

Notwithstanding both new settlements has their origin in a small architectural program, they 
concentrate the different facilities around the plaza, in an axis where it is placed the chapel, the 
rectory house and the school. In the case of Cotilfar,it includes the teacher’s house. 

Chapels follow the aforementioned scheme: a single rectangular nave with the baptistery next 
to the entrance door and at the end a presbytery that gives access to the sacristy. 
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5.3 El Chaparral (Albolote, 1957) and Peñuelas (Láchar, 1957) 
Chaparral project was conceived as a nucleus of 159 houses, a church, a rectory, an 
administrative building, four handicrafts locals, one sanitary building which included a doctor’s 
house, a rural home of the Young Front, two schools, two teacher´s houses and some tobacco 
dryers. In the particular case of El Chaparral, García-Nieto opted for a non-concentric plaza 
which was placed tangent to the main road. Regarding the other infrastructures and facilities, all 
of them were located in an axis constituted by the administrative building and the handricrafts 
locations, forming a place with a portico in the ground floor.The church was built next to them. 

Peñuelas responded to a nucleus of 129 houses, a church, a rectory house, two sex-segregated 
schools, two teacher’s houses, two handicrafts locals, an administrative building, a cooperative 
center,aclinic with the doctor’s house, a building for a union brotherhood and a cemetery. In this 
town, the architect created a central square where every facilitywas located and in the end is the 
church. 

Perpendicular to the Peñuelas’ church, we can find the administrative building that is 
disposed forming a group with the handicrafts, getting a continuous of two-story building with a 
portico in the ground level.  Nonetheless, the part relating to the Council House is enhanced by 
a principal balcony from the assembly hall and with a central tower where is situated a clock. 
Moreover, this building contains on the ground floor the courtroom and a post officer and in the 
first floor the government rooms. The two schools are emplaced in two different places: one 
behind the church and another one in the outside area of the village. 

The churches of these two towns are composed by one isolated bell tower and separated from 
the nave of the church through two arcaded wings, these enclose a green area as a cloister. The 
same scheme is valid for the rest of naves, besides there is a high choir at the top of the entrance 
floor. Anyway, in both cases, the rectory house is annexed to the right of the church, with a 
corridor that is recessed over its facade to allow in front of it a terrace place. 

6 ANALYSIS AND COMPARISON OF CRITERIA AND GUIDELINES OF THE 
STUDIED SETTLEMENTS 

6.1 The civic centreor square 
One of the principal constants in the urban planning is the existence of the villages’ square. This 
can be used for pedestrians only or also allows road traffic; it may or may not include a portico. 
Even it may be more than a square linked with other squares. Furthermore, plazas may be 
closed, tangent to the main road or, by contrast, opened with singular buildings or facing the 
countryside. 

Square might be interpreted as a representative urban scene, because of two principal reasons: 
all the institutional buildings were concentrated around it and, given its spaciousness, the plaza 
became meeting point for all the population across leisure, festivity and business life. 

We can observe that García-Nieto had a preference for the tangential option, which means 
that the square is located in a tangent position with respect to the main road. Other constant in 
García-Nieto’s projects is the monocentric square, this is the existence of an urban space 
indentified as square that develop a very precise urban role: it is related to the linear elements of 
the urban layout and it collects most of the institutions. In them, a defined and controlled space 
is created in which the neighbors are recognized themselves as members of a community. 

In the aforementioned settlements, squares are recognizable gaps of the urban planning in 
which the institutions were located around them achieving a certain degree of visual enclosure, 
except for El Chaparral, which is characterized by an opened scheme. The result is a village 
where the different elements and institutions act as façade of the main road. 
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Figure 1. Schemes of the villages of colonization in the province of Granada. Source: Ownelaboration.
1. Buenavista, 2. Loreto, 3. Fuensanta, 4. Peñuelas, 5. El chaparral, 6. Cotílfar Baja. 

6.2 Churches and chapels 
In the villages that we have studied, we appreciate the different characteristics in the churches 
depend of the size of the population nucleus. Because of this, we distinguish two groups: 
churches of towns with bigger dimension as Peñuelas and El Chaparral and in towns with 
smaller dimension as Buenavista, Loreto, Fuensanta and Cotílfar Baja. 

Looking at the previous images of the first group of small towns, we can notice that the 
architect opts for insert the bell tower in a bell gable, located in the main façade which is 
completed with a pinnacle and topped by a cross. 

The church tower has an iconic function, between other reasons, due to belong to a parish 
group and to its location in the most representative urban place in the town. The bell tower 
becomes an urban landmark whose vertical presence characterizes the profile of the town in the 
landscape. 

Regarding to the composition of the façade, in most cases we observe how García-Nieto 
chose to place an oculus as a rose windowat the top of the main door, except in the case of 
Fuensanta in whose place the bas-reliefs have been placed.However, in Peñuelas and El 
Chaparral we can observe a ceramic mural, that is related to a way of understanding the project 
frome the traditional point of view.A sign of these ceramic murals can be contemplated in 
Buenavista. 

Regarding to the distribution of the ground floor of the churches and the chapels, to indicate 
that the baptistery, in order to celebrate the Sacrament of Baptism, was placed at the beginning 
of the main nave and next to the right part of the access, where the confessional is placed, to 
represent that you have to through the sacraments before celebrating the Eucharist.Peñuelas’ 
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and El Chaparral’s churches also includes a choir and in the right of the outside part of the nave 
the bell tower is placed separated by five porticoed arches. 

Although churches were considered as the most representative buildings, they maintained the 
characteristics and materials used in the rest of buildings. 

Figure 2. Facades of the churches and chapels of the towns of Buenavista, Cotilfar low, Fuensanta and 
Loreto.Source: ownelaboration. 

6.3 The bell tower as milestone 
When traversing the Spanish geography, we caneasily differentiate the field from the bell towers 
that stand out from the rest of the constructions of the towns. It is a way to locate those 
settlements in the territory, normally away from the main communication channels and it is 
turned into benchmarks of reference in the landscape. There were no predetermined criteria to 
the relation of the bell tower with the church, nor for the choice between a tower and a bulrush. 

As we saw in the previous section, the architect chose to provide the churches from the 
smaller town with bulrush, except in the cases of Peñuelas and El Chaparral, whose population 
sizes is bigger and he chose the bell tower. Both have a square floor of four meters of side 
approximately, and whose stairs is composed by four flights per level with a central gap. 

An important issue is to analyze his position regarding the church.García-Nieto chose to 
relate the bell tower with a porticoed corridor with five reduced arches. 

Figure 3. Church and Bell Tower of the churches of Peñuelas and El Chaparral. Source: Ownelaboration.

6.4 Administrative buildings 
Analyzing the differenttowns, we observe that in the case ofCotílfar Baja there is no such 
buildings, since it is a stable town and, consequently, it did not require such infrastructure 
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according to the rules established by the aforementioned Circular number 246. In contrast, in the 
case of Fuensanta and Loreto, the different administrative buildings are adjacent to its 
corresponding church and in the case of Peñuelas and El Chaparral, we can find the buildings 
joined to the handicrafts locations, due to arcades opened to the plaza. 

In all of them, we observe common elements like the fact of having two levels plus a tower 
where is located a clock. A similar interior layout for all cases, where we find in the ground 
floor the courtroom, the post offices and in a few case the medical consultation and the first 
floor is destined to government offices. On the façade, the presidential balcony stands out that in 
some cases it occupies almost the width of the façade. 

It might be noted that in the case of El Chaparral the administrative building acquires a 
special prominence due to its stylized spire. 

6.5 Schools 
The criteria followed to design and planning schools for our villages are also similar. Two types 
of schools can be distinguished depend on whether the town was stable or with expected 
evolution. For the first type there are a classroom and a toilet area. In the second case, the 
education was sex-segregated and two united and symmetrical schools were created respect of a 
central axis that go through the classroom. Next to the classrooms, there are one teacher’s 
headquarter, bathrooms and two small warehouses. 

The classrooms have wide windows which allows natural lighting and ventilation. The area 
around the playgroundand the recreation area was delimited by lattice walls and a small porch 
which provided protection against inclement weather. 

In the case of Peñuelas schools, we highlight how the architect built the roof from the inside 
due to small vaults with prefabricated beams and a beam fill of ceramic slab. 

7 CONCLUSIONS 

More than 300 new colonization towns are the refined expresiónof the concept of rural 
architecture that was developed in Spain during the period 1950-1965, for more than 80 
architectsintegrated in the Service of Architecture of the NIC. 

With no dude, they constitute the more remarkable expression of the agrarian colonization 
performed by the NIC, since its simple and rational structure and its architecture engaged with 
the modernitypointed out with powerful personality in the Spanish agrarian world of the 1960s 
and 1970s. This was a model in which it is necessary return the view, whose functional and 
stylistic quality and main values are inspiration sources. To this effect, we want to claim for the 
recognition and protection of all these values and actives. 

A good example is the architecture developed by José García-Nieto Gascón,both in his 
houses and facilities and particularly in the civic centers or the squares. They acquire a key role 
very relevant, both structurally level and symbolically, concentrating on them the community 
institutions and the urban spaces associated to them. By gathering the buildings of greatest 
symbolic significance (church and town hall), images are created which will give personality to 
these nucleus serving as a reference for its members and visitors. 

In the García-Nieto’s examples in the province of Granada, the need of an adequate 
cataloguing and protection of these urban layouts and, especially, of its more relevant elements 
is urgent. This obligation should be fulfilled by the competent public authorities and in first of 
all by the municipalities in which they are located and whose urban planning should be protect 
especially. 
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Figure 4. Different peoples of colonization schemes of Spain. Source: Ownelaboration. 1. Cañada de 
Agra  (Albacete), 2. Vegaviana (Cáceres), 3. Las Marinas (Almería), 4. Casar de Miajadas (Cáceres), 5. 
Pizarro (Cáceres), 6. San Francisco (Almería), 7. Camponuevo (Almería), 8. Valdesalor (Cáceres), 9. 
Vencillón (Huesca), 10. Masía del Carril (Valencia), 11. El Viar (Sevilla), 12. Marines (Valencia). 
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Figure 5. Equipment of the previously analyzed people. Source: 1: Eduardo Mascagni Valero, 2: Web 
“placeres y más”, 3: Web “arquitecturas y alrededores”, 4: Web “ver pueblos”, 5: Google Maps, 6: 
Instituto de estudios almerienses, 7: Instituto de estudios almerienses, 8: Tomás López Rey, 9: Web 
“Turismo la litera”, 10: Google Maps, 11: Google Maps, 12: Web “Mapio”. 1. Cañada de Agra 
(Albacete), 2. Vegaviana (Cáceres), 3. Las Marinas (Almería), 4. Casar de Miajadas (Cáceres), 5. Pizarro 
(Cáceres), 6. San Francisco (Almería), 7. Camponuevo (Almería), 8. Valdesalor (Cáceres), 9. Vencillón 
(Huesca), 10. Masía del Carril (Valencia), 11. El Viar (Sevilla), 12. Marines (Valencia). 
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1 INTRODUCTION 

The rules and regulations that protect cultural heritage in the United States have traditionally 
focused on the protection of the built environment. This paper seeks to promote a policy 
approach to cultural heritage preservation that embraces intangible assets: long-standing 
businesses that enhance civic engagement and pride in neighborhoods. Created in 2015, the City 
and County of San Francisco’s (City’s) Legacy Businesses Programreflects the strong public 
interest in providing support for places that sustainthe city’s unique identity. 

The City’s historic preservation regulations protecting its physical assetsare some of the most 
stringent in the country. But they have proven a blunt tool for saving the intangible aspects of its 
heritage. The Legacy Businesses Program emerged from a realization that while existing laws 
have been effective in protecting historic buildings, skyrocketing commercial rents threatened 
the loss of the cherished businesses that add to the City’s vibrancy. The development of new 
economies has come at the risk of causing theloss of treasured cultural assets. 

This paper outlines how San Francisco pursued an incentive-based approach in adopting one 
of the first policies in the U.S. which explicitly recognizes intangible cultural heritage assets. It 
begins with an overview of the legal framework for how the City regulates its historic building 
stock through substantive legal mandates. It then describes how the Legacy Business Program 
developed as an incentive-based model. 

San Francisco’s experience with legacy businesses demonstrates that the aesthetics of the 
urban environment are only part of what should concern the historic preservation movement. In 

Towards a new future: the San Francisco Legacy Business 
Program as a model for intangible heritage preservation 

B. R. Turner 
National Trust for Historic Preservation in the United States, San Francisco, California, USA 

D. Aggarwal 
B. A. Yale College, New Haven, Connecticut, USA 

ABSTRACT: Policy tools to protect cultural heritage in the United States have traditionally 
focused on safeguarding its physical assets. While this approach has often yielded the successful 
protection of historic sites, architecture and artefacts, it overlooks the intangible contributions 
that define American life.  This paper will first survey the traditional regulatory approach to 
protecting heritage in San Francisco, California. With this background in mind, the second part 
will illuminate how the City’s Legacy Business Program, adopted in 2015, reflects a critical 
shift from the traditional policy approach to the preservation of cultural assets. Based on these 
findings, we will introduce a roadmap for the future that takes into account abroader definition 
of “cultural heritage”. 
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recognizing the intangible cultural heritage embodied by commercial enterprises, the City has 
created a replicable policy that expands the scope of work of the preservationist in line with 
international trends which recognize heritage is located in more than our material environment. 

2 THE TRADITIONAL REGULATORY FRAMEWORK FOR PROTECTION OF 
HISTORIC RESOURCES IN SAN FRANCISCO 

The City of San Franciscoemploys restrictive land use regulations including those that aim to 
protect its world-renowned stock of historic buildings. A 2017 factsheet on the City published 
by the National Trust for Historic Preservation revealed that 32.3% of its buildings were 
constructed before 1920 and 71.3% of its buildings before 1945. These numbers are more than 
twice the average for 50 other American cities surveyed by the National Trust (Preservation 
Green Lab, 2018). 

The City’s historic preservation program is managed through its Planning Department and is 
certified as eligible to receive federal historic preservation fund grants1. In addition to protecting 
its most significant buildings through a City Landmarks program, San Franciscoprotects public 
and private buildings eligible as historic resources by adopting the stringent standards 
established by the state in the California Environmental Quality Act. 

2.1 Basics of the California Environmental Quality Act 
Through its Planning Code, the City retains the authority to approve public and private actions 
that affect historic resources, which triggers the review process of the California Environmental 
Quality Act (“CEQA”)2. CEQA provides legal protections for the “environment” in California, 
a definition that specifically includes historic resources. The City has discretionary review of 
permitting decisions that might result in demolition or substantial alteration of eligible sites, 
primarily buildings and archeological sites. The Planning Department serves as the lead agency 
in project review and is ultimately liable to comply with the law. 

CEQA’s statutory text and its regulatory guidelines offer some of the most far-reaching 
environmental protections as compared to other U.S. states. This is because CEQA requires a 
review process as well as imposes a substantive mandate. In other words, the City is legally 
barred from approving a project if “there are feasible alternatives or feasible mitigation 
measures available that would substantially lessen the environmental effects of such projects.”3. 

CEQA’s implementing regulations – the “Guidelines” – provide public agencies like San 
Francisco step-by-step guidance on project review4. In brief, before approving a project that 
would impact a tangible historic resource, the City is responsible for (1) assessing the baseline 
environmental condition; (2) determining the environmental impacts likely to result if the 
project is approved; and (3) calculating the degree of significance of those impacts. If impacts 
cross a threshold of significance the agency must consider alternatives to lessen the significance 
of the impacts. If alternatives that would lessen the impacts are truly infeasible, the City may 
decide to proceed by citing other societal benefits which outweigh the unavoidable 
environmental impacts. 

The public may have multiple opportunities to participate during the agencies’ consideration 
of any given project; the specifics depend on the scope of the potential harm. Public 
participation is “an essential part of the CEQA process.”5. If significant impacts are anticipated, 
advocates may assist the City in critical ways such as determining the scope of the review or on 
the formation of alternatives that may result in less harm. A critical objective of CEQA is to 
ensure informed decision-making by giving the general public an opportunity to review and 
comment on projects that have harmful consequences on the environment. The public disclosure 
requirements of CEQA hold elected officials accountable for causing any harm that results, 
especially if environmental review process demonstrates that such harm could have been 
avoided. 
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2.2 What historic resources are protected by CEQA 
In determining whether a historic resource will be affected by a project, CEQA instructs lead 
agencies to consider its eligibility for the California Register of Historical Places6. The law 
affords the same protection to places listed on as well as “eligible for” listing on the Register. 
As a result, each permit application triggering CEQA review requires an evaluation of the 
historic character of the property. This process generally occurs in consultation with the permit 
applicant, who may be required to provide the City with historical resources evaluation7. A 
determination of eligibility requires that “substantial evidence in light of the whole record” 
supports the finding of its historicity8. 

2.3 CEQA’s roots in federal preservation policy 

The California Register largelymimics the criterion established by the National Park Service in 
the National Register of Historic Places9. The National Register was a creation of the National 
Historic Preservation Act of 1966 which had the protection of the built environment as an 
overarching policy goal10. In passing NHPA the Federal Government committed itself to “foster 
conditions under which our modern society and our historic property can exist in productive 
harmony and fulfill the social, economic, and other requirements of present and future 
generations.” It also encouraged“the public and private preservation and utilization of all usable 
elements of the Nation's historic built environment.”11. The cultural activities that went on inside 
a building mattered less to the authors of NHPA than the retention of the structure itself. 

Today, the National Register consists of over 90,000 districts, sites, buildings, structures, and 
objects significant in American history, architecture, archeology, engineering and culture12. 
States, Native American tribal governments, and local governments play an important role in 
reviewing applications. However, listing on either the California or National the Register is 
often misunderstood to confer legal protections by virtue of the approval process. This is only 
true to the extent that other laws (like CEQA or Section 106 of the NHPA) refer to the Register 
criteria in determining what places are worthy of protection. 

2.4 The shortfalls of the National Register as a definitive list of heritage  
Despite innumerable successes in preserving America’s built heritage over more than 50 years, 
the National Register is not withoutcriticism for what it does not contain. One common 
criticism, for instance, is that itprioritizes the histories of European ancestors in America. The 
societies privileged by their race and class tended to have thewealth necessary to create 
remembrances. Yet the aesthetic environment alone does not necessarily reflectthe contributions 
of those who did not have the means to build lasting structures. 

While there have been efforts in recent years to expand the types of properties on the 
National Register, revision is not currently a priority of the Secretary of the Interior. The 
National Park Service has recently curtailed funding for projects which illuminate more 
controversial American histories, such as the Black Panther movement (Daly, 2018). And 
because the California Register was written in the context of the National Register, its 
protections are rooted within the federal framework. 

2.5 The advent of formal tribal cultural resources protection programs 

The most notable change in recent years to expand the range of property types eligible for the 
National Register is the adoption of the traditional cultural property (“TCP”) (Parker & King, 
1990). While TCPs are not exclusive to tribes and indigenous people, the concept furthers 
Congress’s goal in recognizing that properties “of traditional religious and cultural importance 
to an Indian tribe or Native Hawaiian organization” can be eligible for the National Register13. 

In 2014 the State of California followed suit, making critical amendments to CEQA by 
adding a new category of “tribal cultural resources.”14. This landmark change made the state law 
protections more consistent with federal law and policy. It acknowledged that tribes may ascribe 
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value to qualities of places and landscapes that have no human-created assets, though 
nonetheless play a critical role in the continuation of their culture and traditions. 

The increasing recognition of tribal resources has revealed that a broader understanding of 
significancemay be necessary to shift the preservation movement away from its Eurocentric 
roots. Propertiesrelated to U.S. prehistory are often judged historic only for their importance to 
western science (specifically per criterion d of the National Register). Tribal cultural resources 
in California, on the other hand, offer specific protections for “sites, features, places, cultural 
landscapes, sacred places, and objects with cultural value to a California Native American 
Tribe.” The amendment is an important acknowledgment by the legislature that the traditional 
regulatory framework established to protect historic places excluded a common perception 
among native peoples that place holds power for continuing cultural survival. 

Unlike some places in California where tribal cultural properties are abundant, they do not 
play a major role in land use regulation in the City San Francisco. The City’s preservation 
program, for all intents and purposes, remains focused on the tangible, visible environment. The 
aesthetics of a buildingtake precedent over the use of the structure for the purposes of CEQA 
review. The result is that the preservation of the intangible culture and traditions that give the 
City its distinct identity are, for the most part unrecognized in the land use permitting process.   

2.6 The impracticality of penalizing the destruction of intangible heritage 
The existing regulatory approach to preservation in San Francisco stresses the City’s strong 
interest in maintaining the aesthetics of the human environment. This may be because rules 
pertaining to the material assets are simpler to define. And in many respects this traditional 
historic preservation policy has been successful. Market demand for repurposing older and 
historic buildings is at an all-time high. Some of the most expensive commercial real estate in 
the City is in its historic districts. But while buildings in these districts may be well kept up, the 
character of the neighborhoods have faced dramatic shifts as a result of rising rents. Change is a 
given in cities, but the rate of change in San Francisco has proven alarming. 

In California it is not unheard of for cities to use their zoning power to restrict uses of 
properties in a way that’s consistent with their historic character. One example of this is a 
Historic Preservation Overlay adopted by the City of Berkeley, California in 2014 which 
constrains uses in its Civic Center Historic District, to “[a]llow a set of uses, which are civic in 
nature, and support active community interest,” and to “maintain public access to the historic 
buildings and resources.”15. This approach is not without controversy. The U.S. Postal Service, 
which owns valuable historic real estate in the Historic District, has sued the City alleging that 
the action reduced the property value on the open market. Specifically, it alleges that the City 
violated U.S. Congress’s intention to allow the Postal Service to sell its historic properties at 
their highest and best use. 

Zoning to prioritize certain uses could also be controversial because cities may risk foregoing 
revenue in the form of property taxes, which are typically based on appraised value. Restricting 
use has a tendency to reduce value and could have negative effects on the City budget. An 
effective and replicable approach to preserving intangible heritage may be more appropriately 
be linked to an incentive-based program, as outlined below. 

3 THE LEGACY BUSINESS REGISTRY: PAVING THE WAY FOR INTANGIBLE 
HERITAGE PROTECTION IN SAN FRANCISCO 

Relative to metropolises across the world, San Francisco boasts acivic culture that places a high 
value on the preservation of its cultural heritage. It is worth noting, however, that City policyhas 
definedits cultural heritage in a traditional sense, limited to tangible assets. 

In 2014, the City’s Budget and Legislative Analyst’s Office issued a report which revealed 
that over 1000 small businesses in San Francisco were closing as a result of rapidly rising 
commercial rents (City, 2014). The City’s rent control laws protect a majority of leased 
residential units from rapid rent hikes, but businesses are subject to the whims of the market. 
California state law forbidsrent stabilization measures for commercial leases. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1116



The City’sreport was particularly startling in its review of relatively established businesses 
that had been at the same location for at least five years. Between 1992 and 2011 business 
closures and location changes increased 606 percent. Moreover, in a span of 15 years from 1999 
to 2014 commercial property rates increased by 256.3 percent. 

Correspondingly, San Francisco Heritage, the City’s non-governmental preservation 
advocacy organization, issued a report entitled Sustaining San Francisco's Living History: 
Strategies for Conserving Cultural Heritage Assets (San Francisco Heritage, 2014). The report 
was instrumental in making the case that long-standing long-operating businesses in San 
Francisco contribute to San Francisco's cultural identity by fostering civic engagement and pride 
as neighborhood gathering spots. The report zeroed in on a fundamental issue with historic 
preservation regulations as an insufficient means to protect “cultural touchstones” such as City 
Lights Bookstore, Castro Camera and Harvey Milk Residence, Sam Jordan’s Bar, Twin Peaks 
Tavern, and Marcus Books. All examples are San Francisco City Landmarks, but are “not 
protected from against rent increases, evictions, challenges with leadership succession, and 
other factors that threaten longtime institutions”.

3.1 Adoption of the Legacy Business Registry 
In March 2015 the City adoptedlegislation which created a Legacy Business Registry16. This 
pioneering legislation, introduced by Supervisor David Campos, recognized that “longstanding, 
community-serving businesses can be valuable cultural assets” and its creation was for the 
purpose of“providing educational and promotional assistance to Legacy Businesses to 
encourage their continued viability and success.”17. 

The initiative not only redefines the definition of cultural heritage but also encourages the 
institutionalization of intangible traditions through education. The criteria of the Legacy 
Business Registry offer an alternative interpretation of cultural heritage, which recognizes the 
value of the uses of buildings, not just the buildings themselves. 

TheLegacy Business Registry celebrates not only the physical property essential to its 
operation, but also the community culture and value systems that sustain its functioning. By 
codifying a class of intangible heritage assets, the City has created a new and unique policy for 
the preservation of intangible cultural heritage in America. 

3.2 Criteria for designation on the Legacy Business Registry 
San Francisco has become a pioneer in its efforts to codify the value of longstanding heritage 
business. The criteria for enrollment were crafted to tailor applications to community values. 
The business, which may include a not-for-profit, must first be nominated by a member of the 
Board of Supervisors or the Mayor. After a noticed hearing the City’s Small Business 
Commission must determine whether the business meets the following criteria: 

• the business has operated in San Francisco for 30 or more years, with no break in San 
Francisco operations exceeding two years; 

• the business has contributed to the neighborhood's history and/or the identity of a 
particular neighborhood or community; 

• the business is committed to maintaining the physical features or traditions that define 
the business, including craft, culinary, or art forms18. 

The law contains an exception to the 30-year requirement if the business has operated for 
more than 20 years and has “significantly” contributed the history or identity of a particular 
neighborhood or community and, if not included in the Registry, would face a “significant risk 
of displacement.”19. 

The three conditions must be supported by evidence supplied by the business. As a result, it 
encourages applicants to engage in a process to define their value to the “history” and “identity” 
of its neighborhood. Notably, prompts in the application stress not only the virtue of the 
functional utility or physical presence of the business, but also through their “traditions” and 
“craft, culinary and art forms.” The legislation requires applicants to agree to maintain the 
historical name and essential business operations, physical features, craft and traditions of their 
businesses. These criteria thus extend the scope of the initiative beyond the mere protection of 
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tangible assets such as land, buildings, and fixtures, thereby expanding the definition of cultural 
heritage. 

3.3 The Legacy Business Historic Preservation Fund 
While the Legacy Business Registry was initially created to confer a commemoration, a 
subsequent ballot initiative added a critically-needed financial incentive. TheLegacy Business 
Historic Preservation Fund (Fund) was adopted by Proposition J in November 201520. Under its 
terms, the City’s Small Business Administration has the authorityto provide grants to both 
Legacy Business owners and property owners who agree to lease extensions with Legacy 
Business tenants. It is the first legislation of its kind in the United States which recognizes 
notable small businesses as historic assets and incentivizes their preservation. 

Through the Fund, Legacy Businesses on the registry which own their buildings may 
receivegrants of $500 per full-time employee per year.For Legacy Businesses that are tenants, 
landlords who extend the leases of businesses on the registry for at least 10 years may 
receive Rent Stabilization Grants of $4.50 per square foot of space leased per year. The business 
grants are capped at $50,000 annually and the landlord grants are capped at $22,500 a year. The 
Fund also contains a Consumer Price Index adjustment in subsequent years to account for 
inflation. 

The provisions of the Fund add a component to the Registry that will assist in encouraging 
more participation and recognition. In passing the law, San Francisco has put in placefinancial 
incentives seeking to sustain heritage. By providing benefits to both the property owner and the 
business ownerthe legislation validates the criteria for ownership of cultural heritage as both 
possession of physical property as well as the possession of cultural and social values that 
constitute business operations. 

3.4 The Legacy Business application process as an educational and documentation tool 
The financial incentive as well as the marketing advantage of being listed as a Legacy Business 
encourages a competitive nomination process that helps document unique aspects of San 
Francisco’s history. By emphasizingthe business and not the building, it provides a crucial 
opportunity to highlight the importance of the City’s intangible heritage at a time of dramatic 
change. 

Registry nominations gain visibility because they must be made bya political appointee and 
be approved by the Small Business Commission. The City’s Historic Preservation Commission 
also has the opportunity to provide an advisory opinion on the importance of the business to the 
City’s history and/or the identity of a neighborhood. That body uses its expertiseto evaluates 
thedetailed Historical Narrative prepared by the applicant, an essential tool in the nomination 
process21. 

The Historical Narrative is not to exceed four pages though allows for additional 
documentation, such as historical photographs. The exercise of writing the narrative encourages 
businesses to evaluate their status as institutions in possession of cultural heritage as well as to 
articulate the economic, social and political value of their tangible and intangible assets. 

The application provides guidance prompts that assist applicants in making the case for 
significance. The following passages highlight three key aspects of the document that indicate 
its novel and educative treatment of cultural heritage that focuses on both tangible and 
intangible elements. 

3.4.1 Provenance 
The application allows each applicant to trace and collect documents pertaining to the trajectory 
of the business, from the date of establishment to present day. This information is critical for 
establishing its 30+ year contribution. Section I.a.prompts the applicant to provide “a short 
history of the business from the date the business opened in San Francisco to the present day, 
including the ownership history.” Businesses with multiple locations must include the history of 
the original location and the opening dates and locations of all other locations. This requirement 
encourages the business to create a definite historical timeline and thus establish provenance—
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not only for actual purposes of the application, but also to assert counter-claims to ownership of 
property that might be arise in the future. 

Furthermore, the application also seeks adequate documentation of ownership: 
When the current ownership is not the original owner and has owned the business for 
less than 30 years, the applicant will need to provide documentation of the existence of 
the business prior to current ownership to verify it has been in operation for 30+ years. 
Please use the list of supplemental documents and/or materials as a guide to help 
demonstrate the existence of the business prior to current ownership. 

This requirement makes clear that a business need not occupy the same structure to meet the 
30-year requirement. 

3.4.2 Archival of personal histories 
The application also allows businesses to document both their significance as cultural 
institutions as well as the personal stories of business owners and workers. A series of questions 
instruct the applicant to evaluate their contribution to the neighborhood and to the City, not 
merely in terms of economic benefit but as cultural and traditional value. The following list of 
questions indicates how heritage, in this context, is perceived in a broad manner: 

a. Describe the business’s contribution to the history and/or identity of the 
neighborhood, community or San Francisco. 

b. Is the business (or has been) associated with significant events in the neighborhood, 
the City, or the business industry? 

c. Has the business ever been referenced in an historical context? Such as in a business 
trade publication, media, historical documents? 

d. Is the business associated with a significant or historical person? 
e. How does the business demonstrate its commitment to the community? 
f. Provide a description of the community the business serves. 
g. Is the business associated with a culturally significant building/structure/site/ 

object/or interior? 
h. How would the community be diminished if the business were to be sold, relocated, 

shut down, etc.? 
The exercise of formalizing such information is an important step in the self-education of the 

business. Commercial enterprises have traditionally not been included in the discussion of 
cultural heritage, even though their intangible traditions and initiatives are essential elements of 
the living history of the urban environment. The Legacy Business application documents and 
celebrates their contribution to heritage preservation by documenting their long-standing role as 
community anchors. 

3.4.3 Commitment for the future 
The application seeks to ensure that the applicant is committed to maintaining the aspects of its 
business that add value to the community. Section III evaluates this aspect by posing the 
following questions: 

a. Describe the business and the essential features that define its character. 
b. How does the business demonstrate a commitment to maintaining the historical 

traditions that define the business, and which of these traditions should not be 
changed in order to retain the businesses historical character? (e.g. business model, 
goods and services, craft, culinary, or art forms).

c. How has the business demonstrated a commitment to maintaining the special physical 
features that define the business? Describe any special exterior and interior physical 
characteristics of the space occupied by the business (e.g. signage, murals, 
architectural details, neon signs, etc.). Does the building occupied by the business 
relate to the immediate neighborhood? 

d. When the current ownership is not the original owner and has owned the business for 
less than 30 years; the applicant will need to provide documentation that demonstrates 
the current owner has maintained the physical features or traditions that define the 
business, including craft, culinary, or art forms. Please use the list of supplemental 
documents and/or materials as a guide to help demonstrate the existence of the 
business prior to current ownership. 
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These terms are especially worthy of note because they address the business’ contribution to 
the neighborhood’s both tangible and intangible heritage. This section requires that the business 
evaluate its physical features, building history, space utilization, property licenses, and other 
aspects of tangible assets. They relate to another important directive in the application seeking 
note of “special features of the business location, such as, if the property associated with the 
business is listed on a local, state, or federal historic resources registry”. 

Thequestions direct the applicant to relate the businesses notable physical features to the 
intangible—its traditions, customs and practices. For example, physical features such as 
“signage, murals, architectural details, neon signs” are parallel to the “traditions that define the 
business, including craft, culinary, or art forms.” The application, thus, juxtaposes the two forms 
of heritage as equally valuable to the vitality of the business. This allows for a smooth transition 
to the revised definition of “heritage”—one that introduces new perspectives while maintaining 
the legitimacy of old ones. 

4 CONCLUSION 

A close analysis of the terms of the application to gain membership as a Legacy Business 
reveals that the program primarily serves otherwise unaddressed needs and acknowledges the 
contribution of small business to urban cultural heritage. The Historical Narrative Guide 
requires applicants to reflect on, collect evidence for and present a detailed account of their 
contribution to the City through time. The value of such a process constitutes substantial 
progress in redefining “heritage” though an official City program. The very premise of a 
successful application is the favors the applicant’s role in documenting, archiving, evaluating 
and reinterpreting the traditions and customs of the business as vital to the city’s culture and 
useful to its economic and political potential. 

At the time of this writing, 154 business have been added to the Legacy Business Registry22. 
The program has already proven to be a policy tool particularly useful for documenting histories 
and driving heritage tourism. However, only time will tell whether the program offers enough to 
truly protect longstanding businesses. The research presented here aims, in a more limited 
fashion, to explore the potential of its novel approach. In the spirit of this pursuit, this paper 
concludes with three key findings. 

First, the San Francisco Legacy Business Program is a landmark policy initiative in the 
conventional political treatment of heritage laws in the United States. Debates surrounding 
heritage conservation have traditionally not considered the assets of local businesses—
especially their intangible culture—in the purview of heritage laws. The very passage of the bill 
demonstrates the changing attitudes of from a conservative federal system towards a renewed 
approach to cultural heritage protection. 

Second, the cost-benefit analysis of this program reveals a significant return for each 
applicant—independent of the eventual outcome. The typical application process for the 
protection of tangible assets, whether on the National Register or otherwise, prioritizes the 
information of a building only in a particular period of significance. While the procedure serves 
a proper and important purpose it is generally considered to only invite regulation as opposed to 
confer benefits, as opposed to inviting benefits23. Protection of the tangible structure may come 
at the expense of society losing the community-oriented function it serves. 

The Legacy Business application has a higher overall benefit: the process alone accomplishes 
the goal of educating business and its customers about their heritage value. It is also a means for 
the business to remodel its approach to self-valuation and market itself in new and creative 
ways, claiming heritage as an essential part of its identity. 

Lastly, the legislation paves the way for a new way of understanding how the preservation 
movement can respond to changing societal needs. The innovative approach of this program is 
that it proposes collaborative action between private and public actors, with a specialized focus 
on regional identity. It portends a new chapter for heritage preservation, particularly in the 
United States which has been slow to embrace intangible heritage as a value worthy of 
protection outside the context of resources valued by indigenous communities. 
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ENDNOTES 

1 California’sCertified Local GovernmentProgramrequires qualifying cities (1) enforceappropriatestate 
and local lawsandregulations for thedesignationandprotectionofhistoricproperties; (2) 
Establishanhistoricpreservationreviewcommissionby local ordinance; (3) Maintain a system for 
thesurveyandinventoryofhistoricproperties; (4) Provide for publicparticipation in the local 
preservationprogram; and (5) Satisfactorilyperformresponsibilitiesdelegated to itbythestate. More 
information available at http://ohp.parks.ca.gov/?page_id=24494. 

2 Cal Pub ResourcesCode, § 21000 etseq. 
3 Cal Pub ResourcesCode, §21002. 
4 Cal CodeofRegs., tit. 14 § 15000 etseq. 
5 Id. § 15201. 
6 Cal Pub. ResourcesCode, § 21084.1; for CaliforniaRegistercriteriasee Cal Pub ResourcesCode, § 

5024.1. 
7 TheCityhasdetailedinstructions for permit applicants available at 

http://default.sfplanning.org/Preservation/bulletins/HistPres_Bulletin_16.PDF. 
8 Cal CodeofRegs., § 15064.5(a)(3). 
9 Cal Pub. ResourcesCode, § 5024.1(d)(1) which states that all resources formally determined eligible for, 

orlisted in, theNationalRegister are automatically listed on the California Register. 
10 54 U.S.C. § 300301, etseq. 
11 Id.at 300301(1);(5)(emphasisadded). 
12 36 C.F.R. § 60.1(a). 
13 54 U.S.C. § 302706(a). 
14 Cal Pub ResourcesCode, § 21074. 
15 Cityof Berkeley Municipal Code § 23E.98.030. 
16 San Francisco Admin. Code § 2A.242 (2015). 
17 Id. at § 2A.242(a). 
18 Id. § 2A.242(b)(1)-(3). 
19 Id. 
20 San Francisco, Cal., Admin. Code § 2A.243 (2015); Theinitiativewasputforwardby Supervisor David 

Campos, John Avalos, Jane Kim and Eric Mar. For more information, includingarguments for 
andagainstsee: 
https://ballotpedia.org/City_of_San_Francisco_Legacy_Business_Historic_Preservation_Fund,_Propos
ition_J_(November_2015). 

21 Application materials available at http://sfosb.org/legacy-business/apply. 
22 It bears mentioning that there are numerous federal, state and local incentives for taking the action to 

list historic resources. Three examples that have potential benefit historic building owners in San 
Francisco are (1) Mills Actc on tracts where by the City has discretion to offer a reduction in property 
taxes in exchange for a private owner’s commitment to preserve and maintain the building for up to 10 
years; see Cal Gov. Code, § 50280 etseq. and San Francisco, Cal., Admin. Code § 71; (2) application 
of the State Historical Building Code, which can save on costs as sociated with historic rehabilitation 
work; see Cal Health & Saf Code § 18950 (1975); (3) a 20% federal Rehabilitation Tax Credit for 
there habilitation of income-producing properties listed in the National Register, a benefit which was 
retained in the U.S. Congress’s recent tax over haul; See 26 U.S.C. § 47. 

23 For a listofallofthe San Francisco Legacy Businesses as well as a map of their location see 
http://sfosb.org/legacy-business/registry. 
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1 INTRODUCTION 

In July 2014 Erbil Citadel was officially inscribed in the World Heritage List which placed it on 
the world map of important historic places. It implies that specified procedures related to the 
specific regulation of planning and designing in Erbil Citadel and its surrounding Buffer Zone 
must be followed to maintain the protection and sustainable management of the Citadel. The 
World Heritage Committee urges that the required standards used in adding Erbil Citadel to the 
list of the World Heritage are met. 

The Buffer Zone provides an important level of additional protection to the Citadel from 
external threats that could affect its exceptional heritage value.The relationship between the 
Citadel and the buffer zone is an important topic in most of the studies and literature that deal 
with the rise of the city of Erbil and its evolution over time.For instance, the study of Doxiades 
(Harrington, 2014), made in the context of the preparation of Erbil City Master Plan in 1958, 
mentions the fact that Erbil Citadel has gone, over time, through three spatial phases: 

− That the Citadel was the entire city of Erbil. 
− That the Citadel used to represent the bulk of the city of Erbil. 

The uniqueness of Erbil Citadel Buffer Zone as compared to the 
general theory of Buffer Zones 

A. Abbas 
Faculty of Architecture and Arts, University of Hasselt, Hasselt, Belgium 

ABSTRACT: Buffer Zone is a concept introduced in the literature of heritage conservation as 
an important tool for conservation of artifacts or sites inscribed on the World Heritage List. It is 
based on the argument that the context surrounding the artifact is an essential component of its 
conservation strategy. The changes made and the interventions pursued on the environment may 
have a direct impact on the quality of World Heritage Site itself. Buffer Zones which may not be 
in themselves of exceptional world value are intended to protect those sites from the negative 
influences of their contexts. Based on these arguments, the definition of a Buffer Zone for Erbil 
Citadel and the introduction of specific regulations for this area were the conditions to add Erbil 
Citadel to the World Heritage List in July 2014. Adaptive Re-Use was recognized and adopted 
as a principal strategy in the revitalization of Erbil Citadel and its Buffer Zone. The current 
research intends to focus on Erbil Citadel Buffer Zone. It aims at defining and evaluating a 
particular way of approaching this area within the framework of the general theory of buffer 
zones surrounding World Heritage Sites. This is to be made in relation to the strategy of 
Adaptive Re-Use adopted for revitalization processes. The method consists of the following 
stages: 1.Introducing the general theory of Buffer Zones surrounding World Heritage Sites by 
reviewing theoretical statements about the concept of buffer zones and its applications within 
various professional practices in different world contexts; 2. Analyzing and evaluating Erbil 
Citadel Buffer Zonewith a focus on the potentials ofadaptive re-use as a protection strategy; 
3.Defining the uniqueness of Erbil Citadel Buffer Zone and the implications of this for the 
adaptive re-use of this zone. 
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− That the Citadel is a small part of the city of Erbil and later became one of its 
residential neighbourhoods. 

1.1 The concept of outstanding universal value 
The World Heritage Committee has determined ten criteria (Centre, 2008, p.20-21). Meeting 
one or more of them is a condition for being inscribed in the World Heritage List. Besides, for 
the site to be considered as of “outstanding universal value”, it should meet the integrity and/or 
authenticity conditions. It should also have enough protection and management systems that 
guarantee its conservation. (ICOMOS, 2009) 

1.2 The Erbil Citadel: an object of outstanding universal value 

1.2.1 Erbil Citadel: criteria for the status of World Heritage site 
Erbil Citadel complies with three of the specified criteria by the World Heritage Committee. 
These are the third, fourth and fifth criteria (Centre, 2008, p.20).For the third criterion, Erbil 
Citadel shows exceptional evidence of cultural traditions and civilizations that vanished. It 
includes layers of thousands of years of various human settlements and civilizations. At the 
same time it is a rare witness of settlements that organically grew in cumulative layers, as they 
were always re-formed on previous communities. For the fourth criterion, Erbil Citadel is 
considered an exceptional model of a multi-layered archaeological hill that emerges from the 
surrounding landscape. The physical structure of the Citadel city is characterized by an urban 
structure on the top of the hill that has grown through the ages. It’s identified border shape led 
to some extent to the changes that happened in the urban texture, as at the same time it allowed 
the space to adapt to the changing needs through thousands of years. 

For the fifth criterion, Erbil Citadel is considered an exceptional model of a traditional human 
settlement whose equivalents were lost in other places of the world because of changes caused 
by modernity, which cannot be eliminated, (Centre, 2008, p.20).The main feature is the urban 
shape on the top of an artificial hill surrounded by a circle of houses whose fronts face the city 
below and is featured with a network of narrow alleyways that branch radially from the heavily 
built main gate (Abbas, 2014). 

Figure 1. A 1838 map, an important historic visual reference to Erbil showing the ancient communication 
routes. (Ottoman Archives, Istanbul – Map Collection 513) from (HCECR, 2012). 
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Figure 2. Herzfeld’s sketch of the Citadel from south, 1910 (The Ernst Herzfeld papers. Freer Gallery of 
Art and Arthur M. Sackler Gallery Archives. Smithsonian Institution, Washington, DC, D-1318, FSA A.6 
05.1318). 

1.2.2 Erbil Citadel: the criterion of authenticity 
Erbil Citadel also complies with the criterion of authenticity. 

The Nara Charter states that “Approaches should also build on and facilitate international co-
operation among all those with an interest in conservation of cultural heritage, in order to 
improve global respect and understanding for the diverse expressions and values of each 
culture” (ICOMOS, 1994, p.47). Authenticity is defined as a standard of a cultural site or 
practice or anything that transfers a cultural value and can be distinguished as a meaningful 
expression of a developed traditional culture and/or excites an echo of the social life and the 
sense of a group identity (Plevoets& Van Cleempoel, 2011). Authenticity also means that the 
importance of the world heritage site is self-evident and clear.Erbil Citadel meets to a great 
extent the authenticity criterion from different aspects.From an archaeological point of view the 
site is valuable because it didn't undergo excavations and conserves all its archaeological layers. 
(ICOMOS, 1994) 

The site is a settlement that grew without planning and is influenced by the artificial 
topography of the hill. The old urban shape of the Citadel on the hill is completely original, as 
its building texture from the Late Ottoman period c. 1880 – 1918 still exists on a large scale. (Al 
Yaqoobi, 2012).Demolition and abandonment were not accompanied by changes of the 
materials or modern and conflicting shapes. The site has kept the original urban planning that 
did not change substantially as a result of 20th century's interventions. It kept all features of a 
settlement that had grown organically within identified borders created by a man-made terrain. 
Moreover, the temporary housing that the new- comers, who lived on the site for some decades, 
added, could be considered as part of the history of the Citadel and another element of its 
originality of use and function. 

The site also completely conserves its original spirit and inspires an emotion for the place. 
It is not just a physical landmark and a symbolic evidence in the urban character of Erbil city, 

but it is also a traditional place where in the past people gathered for Friday prayers (HCECR, 
2012). 

1.2.3 Erbil Citadel: the criterion of coherence 
Erbil Citadel also complied with the “perfection standard condition”. 

The related literature defined “integrity” as the measure of completeness, where the natural 
and/or cultural heritage and its features have not changed.Checking the integrity conditions 
requires estimation of the range of the cultural site including all the necessary elements. This 
discloses, firstly, its outstanding universal value and, secondly, it shows so much has been 
measured that one can be sure that this is complete representation of the features and operations 
that show the importance of the site and does not suffer from the negative influences of 
development and/or negligence. 

The perfection can be established from the mutual relationship between the factors, features 
and overall formation which is part of it and includes all the visual/aesthetic integral, the 
historical/ constructional integral and social/functional integral (ICOMOS, 2009). 

Based on the relevant documents, Erbil Citadel is considered as having achieved perfection 
from the point of view of being an undamaged archaeological human settlement, still 
representing a basic monument in the urban scene of Erbil. 
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It includes more than 30 metres of archaeological accumulative layers with their beginnings 
belonging to very early stages of urbanization in the Mesopotamia country. The comprehensive 
urban shape of the Citadel city on its top is an integral part of it. This is due to the continuation 
of the mutual relationship between accumulation of the manmade hill, the initial plan of the city 
and the successive development. The texture of the urban settlement on the Citadel is pretty 
much intact and can be recognized clearly in the division of the buildings and street corridors. 
The demolition operation executed by the former regime had opened some spaces and many of 
the buildingssuffered from natural evanescence in the past 50 years. But they will be filled 
carefully in accordance with the recommendation of the Erbil Citadel Management plan, to 
bring back the citadel to its role as a central centre for Erbil and its people. Though its integrity 
is influenced to some extent as a result of its abandonment and the intended demolition 
operations that happened in the last 30 years due to the modern constructions and infringement 
on the surrounding street (Al-Jameel, 2015).But this did not influence the urban shape and the 
clarity of the urban texture. The plan was processed with an inclusive program of conservation 
and rehabilitation by the High Commission for Erbil Citadel Revitalization with the assistance 
from UNESCO. (HCECR, 2012). 

1.2.4 Erbil Citadel: protection and management tools 
Finally, and for the purpose of preserving Erbil Citadel its exceptional world value underwent a 
variety of procedures to ensure effective protection and management for the cultural site. The 
citadel is under national protection since 1937 according to the condition of Archaeologist and 
Culture regulation no.59 for the year 1936 and its subsequent amendments. In 2012 the official 
accreditation was done (HCECR, 2012). That provides inclusive protection and rehabilitation of 
the site. In fact this plan followed two important charters which are the Conservation and 
Rehabilitation Master Plan 2011, which provides an inclusive framework to all the cultural 
buildings of the citadel and the Urban Design Management study (Progetti, 2013). This latter 
study provides framework for the context at which the Citadel is located. Actually all these 
studies provide the necessary politics and strategies to a sustainable preservation and 
rehabilitation of Erbil Citadel (HCECR, 2012). 

2 RESEARCH PROBLEM, GOAL AND METHOD 

The current research deals with the surrounding buffer zones of Erbil Citadel. It aims at 
identifying and evaluating the significance of dealing with the buffer zone of Erbil Citadel 
within the general frame of the theory of buffer zones surrounding world's heritage sites, it 
shows the role of the adjusted reuse strategy that has been followed in the revitalization process 
of the citadel and its buffer zone. To achieve the aim of the research the method employs the 
following stages: 

1. Identifying the main aspects of the general theory of the buffer zones surrounding 
world's heritage sites. 

2. Analysing the buffer zone of Erbil Citadel. 
3. Conclusion: the uniqueness of the buffer zone of Erbil Citadel. 

3 BUFFER ZONE 

3.1 Definition of the buffer zone concept 
The buffer zone is defined as the area surrounding a world cultural site where legal and/or 

customary determinants are imposed on utilizing and developing it to give additional protection 
layer to the site (Centre, 2005).This domain is identified in relation to the world cultural site and 
next to it, it is meant to be a tool to facilitate the protection, management, perfection, originality 
and to sustain the exceptional world value of the world cultural site. 

On the other hand, the buffer zone is considered as a management tool to deal with the 
transition from the historical aspects of the surrounding areas through additional protection. 
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This serves to protect specific aspects of the site from external threats (ICCROM, 2009). “A 
buffer zone is a well-defined zone outside the protected area whose role is to shield the cultural 
values of the protected zone from the impact of activities in its surroundings. This impact can be 
physical, visual or social” (ICOMOS, 2011, p.4). It is a concept that was proposed as a tool to 
face external threats to which the site may be exposed. It can help to preserve aesthetic, 
historical or cultural values and to guarantee that the tourist activities develop while preserving 
the natural, cultural and historical integrity of each place (Carreno, 2006). 

3.2 The emergence and evolution of the Buffer Zone concept over time 
The definition of the buffer zone went through continuous evolutions starting with what been set 
in the Operational Guidelines version 1977 considering it " the natural or constructional area 
surrounding the historical site and affecting its physical condition or in the way it is perceived 
sensibly”. This definition remained present in the Operational Guidelines till the version of 
1987, where the definition of the buffer zone in 1988 version considers it “An area surrounding 
the location with restrictions imposes its use to give an additional layer of protection”. In the 
version of 2005-2008 of the Instructional principles the buffer zone is “An area surrounding the 
registered location in the Heritage list of legal determinants imposed on its use and development 
to give an additional layer of protection to it, which include the direct location of the site, 
important views and other areas or important functional characteristics to support the site and 
protect it”. (ICCROM) pointed out that the definition of the buffer zone is close to the idea that 
the buffer zone is a management tool to deal with transmission from the named location to its 
surroundings through additional protection maintain specific aspects of the site (ICCROM, 
2009). 

The concept of the buffer zone first appeared as a management method to conserve and 
manage protected natural areas. Afterwards, the concept expanded and became important for 
heritage as well, to preserve and manage the area. The buffer zone concept was used and applied 
in the beginning for the natural heritage sites then expanded to include the cultural heritage 
sites. 

Herb has pointed that the Operational Guidelines version of 1977-1978 for the first time has 
clearly stated that the concept of the buffer zone applies to all the natural and cultural heritage 
sites equally (ICOMOS, 2009).  

The buffer zones is one of the requirements of UNESCO for adding the historical site to the 
world Heritage list and is described as " the active protection for the historical site could be 
provided by assigning zone from the land surrounding the historical site of limited completion 
on its use" (UNESCO). The instructional guidelines of UNESCO pointed out in article 104 of it 
that “this buffer zone should include the direct location of the historical site and views and other 
important specifications which are considered from the functional aspect important to support 
the site and protect it” (Centre, 2012). 

The most prominent advantage of the buffer zone is that it can set limits and protect views, 
locations, land utilities and other aspects. It also positively encourages the useful development 
of both the heritage site and the society around it. 

Another problem is that even when the border of the buffer zone is clear and legally effective, 
it is not accompanied by the necessary regulators and politics to make its designation as a buffer 
zone really functional. 

3.3 Evaluation/ effectiveness of the Buffer Zone 
ICOMOS pointed out that it is essential in evaluating the proposed approach and accompanied 
tools to be able to use that approach to control the threats of the exceptional value of the site. 
This means the prominent standard in evaluating the effectiveness of the buffer zone’s 
judgments is its influence in the outstanding universal value (ICOMOS, 2009). For the buffer 
zone to be effective as a management tool there should be a formulated statement about the 
outstanding universal value.This is how the authenticity and integrity criteria for the site should 
be understood. (Berkowitz, C. & Hoffmann, J. 2009).
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4 BUFFER ZONE OF ERBIL 

4.1 The size/ area of the buffer zone 
The area of Erbil Citadel is 10.85 hectares, representing the surface area of the hill within the 
surrounding wall. The surface area for the sloping surface outside the surrounding wall is 4.75 
hectares. And the buffer zone covers an area around the Citadel of 268 hectares. It means the 
area of the buffer zone in larger than the Citadel area by a factor 25 and this gives an idea of the 
large extension of the buffer zone. 

Figure 3. Planning areas of the buffer zone of Erbil Citadel (from: Urban Design Guidelines for the 
Buffer Zone of Erbil Citadel 2011; drawing 2.2). 

4.2 Criteria of identifying Buffer Zone boundaries 
Sometimes the boundaries of the buffer zones were drawn by the Governmental agencies 
concerned in a tightly defined manner. This resulted in the inclusion of the features that are 
considered carrying or supporting the exceptional whole value for the historical site (Jokilehto, 
2008). In some other cases, the boundaries were drawn more loosely as a result of the desire for 
accentuating the latent cultural values of the place with its former historical borders.In some 
other cases, the borders were drawn in a way very much compatible with jurisdiction authority 
areas for the responsible authorities (ICOMOS, 2009). 

In some cases the boundaries are too tight to provide complete protection for the outstanding 
universal value for the surrounding area.This was the case with the evaluation of the Rideau 
Canal in Canada in 2007. Here the members of ICOMOS discovered that the buffer zone of 30 
metres is not wide enough to protect the views surrounding the Canal.About the buffer zone 
itself whose boundaries were identified in the stare legislations as a mandatory reflux zone for 
the flood zone for the neighbouring areas, the ICIMOS considered the borders of the specified 
location as sufficient for the protection of the structure of the Canal. 

But it is also noticed that considering the visual space for the Canal one needs a clearer 
definition and suitable protection to ensure visual values for the place along with the 
environment values (ICOMOS, 2009). 
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The W.H.C. Centre study of 2008 pointed out the problem of the inability to identify the 
boundary of the buffer zone sufficiently to ensure the protection of the historical site against all 
the threats and external threats to its values. 

An example in the case of high buildings located directly outside the border of the buffer 
zones l creating visual effect on the site and then threatening the exceptional whole value of the 
site (Centre, 2009).  

Concerning the decision of how to apply the concept of the buffer zone, the specified related 
decision standards underwent many developments over time. 

For example, “appropriateness” was the first standard that the Instructional Principle used for 
1977. Then another standard, “feasibility” was added. 

Herb pointed out that the standard of the definitions of the buffer zone in relation to the 
social, cultural and economic factors in addition to the physical parameters, could guarantee that 
the specified conditions will reflect all the cultural resource values of the place (ICOMOS, 
2009). 

Generally, concerning the buffer zone of Erbil Citadel, the standards adapted to identify the 
boundaries of the buffer zone are:  

• Constructing an area of controlled development round and close to the Citadel. 
• Maintaining and reinforcing the cultural and historical areas that developed as a gradual 

expansion of the historical city. 
• Maintaining the urban, historical and cultural buildings in addition to the urban 

historical texture and the traditional features.  
• Reinforcing the modern areas that maintain the traditional texture and building style 

where these areas represent transitional areas between historic and modern Erbil. 
• Maintaining and reinforcing the views and sense experience for the Citadel from the 

main radial streets (Progetti, 2011). 
From a more detailed aspect, we see that the boundaries of the first sub zone were set in a 

way to ensure inclusion of the historical city.This zone includes the historical buildings 
distributed in the Arab Quarter, Taajeel, Quarter and Khanaqa Quarter surrounding the 
Bazar.These historical areas share with the Citadel some urban and architectural features from 
the nature of their urban texture and streets lay out, together with the existence of many 
buildings with spaces with one or two floors of brick.This zone also shows a very close physical 
relationship with the Citadel. Through it one can get to the Citadel. Therefore this sub-zone will 
be subject to high level determinants.In contrast with this a second sub-zone has been defined 
which features significant commercial and residential buildings. Its relation with the Citadel is a 
visual one through the radial streets that cross the area toward the inner rings and the Citadel 
itself. 

Most of this zone contains modern constructions and it should be subjected to stricter 
determinants designed to protect the visual corridors towards the Citadel. 

Figure 4. Strategic framework of the buffer zone of Erbil Citadel (from: Urban Design Guidelines for the 
Buffer Zone of Erbil Citadel 2011; drawing 2.1). 
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4.3 The number of Buffer Zone levels of Erbil Citadel 
The study of (HCECR, 2012) pointed out that the analysis of the urban texture in relation with 
the Citadel led to the identification of two levels of protection depending on the criteria 
explained in the guidelines about the Buffer Zone.The first level relates to the surrounding area 
of the Citadel. The second level is about the broader context.Therefore the buffer zone has been 
divided into two rings which are ring A and ring B, depending on the nature of the 
recommended intervention, including: 

− Ring A from the buffer zone: It includes the area directly surrounding the Citadel 
(between the Citadel and the first circular road) in addition to the historical area, in 
the Taajeel Quarter.This area is characterized by a high cultural value and is therefore 
subject to a high level of protection procedures. 

− Ring B from the buffer zone: It includes the area between the first circular road, the 
Mudhafaryah Road, and the second circular road in addition to the area surrounding 
Manara garden. This zone is subject to a lower level of protection procedures. 
Because In the lower city Al-Mudhafaryah (known as Choli Minaret) survives as the 
only above-ground monument dating back to the 12-13th centuries AD(ICOMOS, 
2014, p.80). 

Figure 5. View of the Citadel from southwest in an engraving by EugèneFlandin, 1840s (from: Illustrated 
Times,September 1857). 

4.4 Composition of the Buffer Zone of Erbil Citadel 
The buffer zone of Erbil Citadel is located on a level area surrounding the Citadel. It consists of 
a homogenous residential texture surrounding the Bazar area in the centre of Erbil city. This 
texture represents the initial expansion of the Citadel to the surrounding plain.The residential 
texture consists of three historical residential quarters which developed around the commercial 
area. These quarters are the Arab, Taajeel and Khanqa quarters (Abbas, 2017). The urban 
structure and land function for these quarters is similar to the building texture of the Citadel. It 
is characterized by a narrow and irregular street style. The style of the prevailing buildings is the 
historical way of building with a space of one or two floors made of bricks (Al Yaqoobi, 2016). 
This texture includes a large number of culturally valuable buildings. 

To the north and east of the Citadel there are four historical areas featured and dominated by 
buildings with space, but they are irregular on a regular grid. 

A large part of the buffer zone located on the second and third ring road is dominated by big 
and medium buildings separated and semi-separated by the planning of a city garden.It is 
featured with medium sized pieces of land where the general building rules of Erbil and other 
places apply. 
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The active commercial areas which are included in the buffer zone consist of the commercial 
area of Khanqah East, located on both sides of Shekhallah’s street and the commercial area of 
Khanqah West, located along the street of Ibrahim Efendi and a group of carpenters which is 
located east of Aras Street (AL-Haidari, 1984). 

These areas are characterized by a poor urban environment with strong eco-social networks. 
They are characterized by the dominance of commercial shopping accompanies with their 

related functions like storesThe network of streets consists of three rings of concentric streets 
surrounding the Citadel connected to a series of radial streets. 

These roads show an integrate combination of utility services, the bigger, commercial shops 
and small and medium retail shops, professional services, restaurants and hotels (HCECR, 
2012). 

Figure 6. Boundaries of buffer zones A and B (from: Erbil Citadel Management Plan, 2012, Map 1).

5 PLANNING AND DESIGNING CHARACTERISTICS UNDER CONTROL 
PROCEDURES 

Herb pointed out that minimizing negative influences on the outstanding world value of the site 
is connected with the control of a range of features for the proposed development within the 
buffer zone. 

Such features are e.g. Heights, mass, function, shape, picture and styles. 
Concerning Erbil Citadel the study includes it with especial regulations related to the 

following aspects (HCECR, 2012): 
1. Classification of the urban parts of the buffer zone. 
2. The parameters related to the uses of the land, land sorting, buildings shape and 

building designing. 
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3. The regulations related to the interventions on the urban parts level and the buildings 
including the buffer zone. 

4. Regulations related with reuse function. 

5.1 First 
The urban parts of the buffer zone are categorized according to their nature: 
Depending on the nature of the urban texture, the buffer zone of Erbil Citadel is divided into 
seven categories. 

• The Preservation Zone: These zones are featured with the dominant traditional historical 
style from one side and the facilities of inner space and the intervention will focus on 
preserving the style of these streets and facilities. 

• The Transition zone: These zones are featured with the urban texture and archaeological 
facilities of mixed style characteristics. The intervention will focus on the preservation 
of the area to allow a flexible transition between the preservation texture and the modern 
texture. 

• The Remodelling Zone: It is characterized by a large percentage of modern buildings 
that contrast with the preservation area. The interventions will focus on harmonizing 
these buildings with the surrounding texture. 

• The Urban Corridors: It includes the circle and main radial roads with connecting roads 
between them with residential areas surrounding it where is less traffic.  

• Areas of reinforcement mixed function: These areas are characterized by the prevalence 
of the low mass residential function. The intervention will aim at these areas and 
reinforce the mixed use by intervening new triple functions like the facilities and 
vocational services. 

• Developing new residential zones with inner space: These zones are characterized by the 
prevalence of residential units with inner space arranged on a vertical designing 
network. The intervention will aim at maintaining the nature of the area through 
reinterpretation of the style of the traditional inner space by adjusting it to the standards 
of modernity and means of comfort. 

• Regeneration zone: It includes areas of low quality environment and abandoned pieces 
of lands. The intervention will aim at redeveloping large parts of the area by adding new 
activities and may require demolishing and re-dividing of the existing land.  

5.2 Second 
The parameters related to the function of the land are needed for the function of a property or 
the group of activities in a certain property, whether it was a piece of land or building.The use of 
the land has been divided according to its hierarchical nature into:Main functions, which are the 
prevailing functions in a certain area, and complementary functions, which are functions 
allowed within an area as complementary to the main function.The function of the land has been 
divided into residential functions, residential tourist functions and commercial functions of local 
range, commercial functions, medium range services and managerial, general, culture, 
entertainment and light and heavy industrial functions. 

5.3 Third 
The regulations related to the interventions on the building level: 

These are the procedures that are used for buildings and include the procedures related to the 
protection. They are legal and physical procedures providing the necessary conditions for 
building a property. There are also the preservation, maintenance and recovery procedures and 
those for the conservation, rehabilitation and reconstruction, in addition to the procedures for 
the new building in the historical area. 
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5.4 Fourth: the regulations related to use and reuse 
The use of the existing buildings within the buffer zone of Erbil Citadel was among the criteria 
subject to management and control. For this there were special studies and reports including 
specific detailed regulations for adding the Citadel to the World Heritage List (HCECR, 2012). 

• The instructional rules necessitated specification of the buildings of World Cultural 
Value that show a high level of originality and integration regardless of its physical 
constructional status. These buildings that are subject to the intervention of the 
preservation/renovation type to re-establish the former functions or create new 
functions, if these functions are compatible with the preservation of its traditional 
location criteria and archaeological features. They must also adapt them to new 
functional requirements by changing the inner distribution or equipment. But only if 
these changes require fewer changes in the space connection and for the artistic 
formation of the frontage. 

• Concerning the buildings of mixed level of cultural and local importance, they must still 
preserve their traditional typology and constructional and decorative factors. 

• These buildings will be available for the same functions they used to have or for new 
ones if these new functions are compatible with the preservation of their traditional 
space criteria and its archaeological features. And also if they can be adapted to the 
requirements of the new function in terms of inner distribution and equipment and so on, 
without making main changes in the separation of spaces and the formation of frontage. 

• In this way the cultural and local buildings of the contiguous pieces of land can be 
adjusted for new functions through a unified design and with the development of limited 
corridors through of the pieces. This can be allowed if it does not require main changes 
of the traditional typology and the physical consistency. 

• The reuse is also applied to the rehabilitation of modern buildings as long as this does 
not clash with the context in the buffer zone. These buildings could be available for the 
former use or for a new function in the framework of intervention in the area. 

• This also applies in the caseof buildings which incompatible with the context, but in a 
good physical condition, although a building is not of cultural value and may not exactly 
fit the existing urban texture and not destroy the general pattern. 

5.5 Managing development in the buffer zone 
Control regulations are enforced inside the buffer zone on the developments in the zone in order 
to achieve the development goals.There might be such a strict control without any chance for 
change, and in this regard, this may led to the separation of the historical site from the social, 
cultural and economic current context. This could lead to a conversion of the place into a 
lifeless museum. 

Sometimes and in spite of the existence of limits for the borders of the buffer zone, the 
conditions within the buffer zone are not identified accurately or unclear and not supported by 
local legislation of any kind which act against the original goals of re-development. Therefore, it 
is necessary to have limited practical standards to provide protection (ICOMOS, 2009). 

The Operational Guidelines showed that one of the main challenges that face the 
establishment of a planning system operation is the non-existence of legislation on the national 
and regional level. This could make the basis of a planning system like the standards that 
organize the humanitarian activities and main principle and planning tools. 

Therefore the Operational Guidelines for the buffer zone of Erbil Citadel include a set of 
recommendations and tools to facilitate implementation of the proposed Instructional 
Guidelines. On this basis a set of general instructional rules have been devised for the planning 
areas and its parts. 

For Erbil Citadel the study of guidelines indicate that the planning zone may include sub-
zones where the anticipated development is done with two types of control procedures. 

In this case there is a direct control zone which will be developed by the private or public 
sector under the control of the general management and through procedures for obtaining 
approval. And there is an indirect control zone in which there are areas that require stricter 
control rules for theirdevelopment (HCECR, 2012). 
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For example, for the parts of individual pieces of land and with urban corridors and 
strengthening zones, the requirement is a development through the direct intervention of the 
public and private sectors. In this case the control on the shape of development and function is 
done by the General Management. Through control procedures of the building and license 
approval. The General Management can encourage the private sector by adapting certain 
patterns of intervention depending on administrative, legal and financial tools. 

6 CONCLUSIONS: THE UNIQUENESS OF THE BUFFER ZONE OF ERBIL CITADEL 

It is clear that the arguments to present Erbil Citadel the status of outstanding universal value 
and for the achievement of the conditions of authenticity and integrity, are very strong.Besides 
this there are the specially approved procedures and regulations to direct planning and designing 
in Erbil Citadel and the surrounding buffer zone. These provide necessary levels of protection 
and management to ensure sustainable maintenance for the Citadel. This was reason enough to 
convince the committee of the World Heritage to add Erbil Citadel to the World Heritage List of 
UNESCO. 

The current research is an attempt to focus on the subject of the buffer zone of Erbil 
Citadel.The buffer zone is an important level of providing additional protection procedures to 
the Citadel from external threats which could negatively affect its outstanding universal value as 
a World Heritage Site. 

The research aims at describing the uniqueness of this buffer zone within the framework of 
the general theory of buffer zones for world heritage sites.  

From the study of analyzing the theoretical propositions and practices for the concept of the 
buffer zone some specific aspects for Erbil emerged. Concerning the number of the buffer 
zones, Erbil Citadel is connected to one buffer zone only. This may be due to the nature of the 
location of the Citadel.Because of three factors, such as the Citadel’s natural position of 
occupying the centre of Erbil City, the circle shape of the Citadel and the direction of the 
expansion the city witnessed, the buffer zone took the shape of concentric circular rings that 
gradually grew outwards. 

From the aspect of size of the buffer zone, it was established that the buffer zone covered an 
area twenty-five times the area of the Citadel.This was done in order to ensure that the historical 
area below the Citadel would be provided with protection procedures. In this way the quality of 
the newer area of transitional features between the Citadel and the modern city and the chances 
of maintaining the urban views toward the Citadel from the radial streets were considerably 
enhanced.Therefore, in accordance with the above mentioned purpose and considering the 
number of levels of the buffer zone, it has been divided into two sub-zones.The first sub-zone is 
concerned with the different aspects of the physical adjacent relation between the Citadel and its 
neighbouring zones.The second sub-zone is concerned with the visual relation between the 
concentric radial roads and the Citadel. 

The planning and design features are subject to the control procedures within the zone and 
should serve to actively minimalize the negative effects on the outstanding World Value of Erbil 
Citadel.The regulations for the buffer zone of Erbil Citadel include different parameters with 
their allowed values. These are special parameters related to the use of the land, the kind of 
buildings and their shape and design.They also include special controls of the nature of 
intervention on the building level on the one hand and on the level of urban parts in which the 
buffer zone was divided on the other hand.For the development management in the buffer zone 
of Erbil Citadel we have shown the need for a diversity of approaches. There are different levels 
of control depending on the nature and type of the object of development. There are direct 
control procedures that are mostly developed either by the private or by the public sector. Or 
procedures are used for projects for which necessary approvals are required by the rules. 
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1 INTRODUCTION 

1.1 Context 
Scotland’s historical sites attract 16 m visitors annually, generating £2.3 billion income, and 
supporting over 100,000 jobs across the country (Historic Scotland, 2012a). According to the 
Scottish House Condition Survey (SCHS) (2014) 90% (409,500) of pre-1919 residential 
building stock require routine repair, whilst 76% (340,000) exhibit critical disrepair, and 53% 
(240,000) displaying urgent disrepair – as shown in Figure 1 below. 

Digital surveying for historic buildings repair and maintenance: 
two demonstration projects from Scotland’s built heritage 

M. Abdel-Wahab 
University of the West of Scotland (UWS), Paisely, UK 

S. McGibbon 
Heriot-Watt University, Edinburgh, UK 

Y. Liang 
University of the West of Scotland (UWS), Paisely, UK 

ABSTRACT: Scotland’s built heritage (pre-1919 residential and non-residential building stock) 
is exhibiting varying levels of disrepair caused by continual neglect and poor practice, in 
particular for stonemasonry works. The nature of historic buildings Repair and Maintenance 
(R&M) is increasingly complex and necessitates a multidisciplinary approach, yet current 
surveying practices tend to be ad-hoc and unstructured. This paper thus reports on the 
application of digital surveying (an e-Condition report -upheld in a common project repository- 
and deployment of relevant digital technologies, such as laser scanning and thermography) on 2 
live demonstration projects in the Glasgow area in Scotland. We argue that digital surveying 
facilitates multi-disciplinary collaboration for buildings’ R&M and providing value for money 
to the client.  An e-Condition report provides a structured approach for capturing objective data 
on buildings thereby informing timely and cost-effective repairs. The deployment of laser 
scanning resulted in up to 30% in time and cost savings compared to traditional surveying 
methods. We also report on our future plans (work-in-progress) that involves the development 
of an App prototype for the e-Condition report. We envisage the App to facilitate the scalability 
of data capturing whereby data analytics could be employed for informing timely repairs of 
historic buildings. Failure to provide timely repairs for buildings endangers the historic value of 
Scotland’s built heritage. 
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Figure 1. Pre-1919 Historic Buildings Disrepair Levels. Source: Chart is developed by the authors based 
on data provided by SCHS (2010). 

Moreover, the SHCS statistics highlighted certain geographical locations demand a varying 
level of repair. For example, 59% of the City of Edinburgh’s historic buildings exhibit critical 
disrepair, while 96% of South Ayrshire’s buildings displayed similar condition (HS, 2012a) – 
see Figure 2 below. 

Figure 2. Distribution, Percentage of critical disrepair to pre-1919 buildings. Source: Chart is developed by 
the authors based on data provided by SCHS (2010) and HS (2012).

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1140



A combination of neglect and poor practice has generated a critical period for Scotland’s 
uniquely diverse built heritage, further endangering historic building stability and functionality. 
There is a need for improving the current management frameworks for R&M work to support 
effective and appropriate decision-making for the repair of historic buildings (HS, 2012b; 
Vandesande et al., 2016). McGibbon and Abdel-Wahab (2016) has thus called for the need of a 
structured data capturing for R&M project information which would facilitate multi-disciplinary 
and collaborative approach for the Repair and Maintenance (R&M) of historic buildings. Such 
collaboration should span from the planning to completion to completion phase of the project 
and thereby supporting integrated project delivery.

1.2 Scope 
Adopting digital surveying (which comprises of an e-Condition report and deployment of 
relevant digital technologies – where appropriate) facilitates a structured, collaborative and  
multidisciplinary approach for the R&M of historic buildings. The e-Condition report provides a 
structured approach for capturing the conditions of historic buildings whilst incorporating 
relevant digital technologies, such as 3D laser scanning.  Our aim is to create a standard and 
common data repository for facilitating collaboration of project stakeholders, in-particular 
Small–Medium sized Enterprises (SMEs), thereby fostering integrated and successful project 
delivery for building repairs. 

1.3 Research approach 
We adopted an action research approach which is intended to solve a particular problem and to 
produce guidelines for best practice (Denscombe; 2010, p.6). Specifically, we are adopting a 
participatory action research approach through proactive engagement with relevant industry 
stakeholders who provided valuable feedback for our e-Condition survey report which is evident 
through the revisions carried-out in the survey which will be discussed in the context of each 
demonstration project. The problem we are addressing is the lack of a structured and 
collaborative approach for the assessment of building conditions (particularly for historic 
buildings). The silo-working nature of the construction industry practice which is risk averse is 
well rehearsed in numerous UK government reports that is targeted at the construction industry 
(most recently the Farmers Review, 2016). Therefore, we worked with local SMEs to 
demonstrate the application of our e-Condition report (along with the application of relevant 
digital technologies) on live demonstration projects. We report on the piloting of our e-
Condition report along with the use of selected digital technologies on two live demonstration 
projects in Scotland along with feedback from key stakeholders. An e-Condition report elicits 
information on the buildings’ current state of health, focusing on:  material, and element 
characteristics along with detailed information on said condition (type, design detail, 
dimensions, previous R&M episodes, decay issues and mechanisms). In addition, it is a 
diagnostic tool to inform areas where further investigation (such as: Petrographic Analysis - 
Stone sampling and examination) may be required or where the deployment of digital 
technologies may be required (such as: laser scanning or Infrared Thermographic analysis) in 
order to provide a comprehensive and holistic report on the building condition and thereby 
informing a collaborative and cost-effective repair strategy. 

It has to be noted that Historic Environment Scotland (HES) has an online repository 
(https://www.historicenvironment.scot/) which includes all 47,000 listed buildings in Scotland 
along with a description of key architectural features. The database does not include any 
information on the condition of these buildings or on the 450,000 pre-19191 residential and 
commercial building stock, which is paramount for ensuring that there is a timely repair and 
prioritisation of resources for supporting the protection of Scotland’s historic built heritage. In 
2013 HES committed to a 5-year pilot scheme as part of their Traditional Skills Strategy and in 
partnership with CITB Scotland and launched the Traditional Building Health Check (TBHC) 
scheme (a building MOT program) - piloted by Stirling City Heritage Trust (SCHT) to promote 
and stimulate quality proactive R&M. The scheme emulates the successful European lowland 
countries (Holland, Belgium etc.) ‘Monumentwacht’ initiative to promote the proactive R&M of 
historic buildings through regular inspection and monitoring allied to employing appropriately 
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certified and experienced personnel. A recent SCHT financial report (2017) highlighted that 
there was lack of uptake in the scheme by private householders, which may be attributed to the 
lack of specific information surrounding the subsequent repair issues highlighted (estimated 
costs, repair importance and appropriate solutions).   Our e-Condition report provides not only 
an expert account of a buildings’ condition but highlights any issues in clear and easy to 
understand 'traffic light' ratings system based on current RICS surveying practice (RICS, 2012) 
In addition, it provided a link to ICOMOS International Scientific Committee for Stone (ISCS) 
illustrated glossary on stone deterioration patterns (2008) to help support SMEs carrying out the 
survey to formulate appropriate diagnosis and offer applicable prognosis at the point of survey. 

2 DEMONSTRATION PROJECTS 

2.1 Project A 
Project A is a site located within a conservation area, on the West Coast of Scotland (Greenock). 
It is a typical pre-1919 building (red sandstone block of tenement flats with a 10m high ashlar 
front façade) which required a series of masonry repairs, particularly stone replacement and 
structural cracking (Figs. 3 & 4). 

Figure 3. Project A Case Study 2 (Façade). Source: historicenvironment.scot/advice-and-support/listing-
scheduling-and-designations/listed-buildings. 
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Figure 4. Project A Case Study 2 (Façade) – one example of stone cracks.

The e-Condition report was completed electronically and held on a common project 
repository (Trimble connect) which was shared by all project stakeholders to facilitate effective 
project management.  It eliminated the need for duplication of information as currently on–site 
data (stone characteristics, scope of work, site logistics etc.), in the majority, are hand written 
then transferred to digital format off –site and it can take at least a full day or more, dependent 
on the scale of the project. Moreover, the sharing of information on Trimble ensured that there 
was one common reference point for project stakeholders for managing the project activities and 
its finances. 

The feedback from the project SME stakeholders on the e-Condition report included: that 

“a move away from hand written reports to the use of mobile digital technologies 
such as iPads and digital cameras for reporting project information, has enabled 
them to provide a better level of detail and submit not only more accurately 
specified quote but also provide a more  quality driven, transparent and 
competitive process to residents”. Commenting further on the use of the e-
Condition survey, the managing director of the specialist stonemasonry SME 
stated: "Digital technologies & a structured e-Condition report helps in taking-out 
the guess work from condition surveys to get a real sense of the state of the 
building. I just get my site manager to fill in the structured and standardized e-
condition report on his tablet, capture digital images of the decay issues, then 
share with everyone in the project team."

As a part of the action research process, this feedback was incorporated into the e-Condition 
report which was further refined before using onto the other projects, particularly as SMEs are 
keen to have more structured and holistic approach to historic building practice commenting 
“most building professionals and practitioners when specifying repairs, lack the knowledge of 
the complexities involved with R&M of a historic building”. They attributed this to the lack of 
“hands on technical knowledge”, a perspective that is borne out in reality; the majority of 
higher education curricula has a less than adequate coverage of traditional building materials 
and techniques and lack practical learning elements (National Heritage Training Group, 2008;  
PYE Tait, 2013). 

In addition to the e-Condition report, a 3D laser scanning of the building façade was 
undertaken to inform the proposed scope of works and identify the nature and scale of the stone 
repair required e.g. number of stones to be replaced and extracting accurate dimensions for 
creating templates. A 3D laser scan on-site was carried-out (using Leica 3D laser scanner: Laser 
class 1 in accordance with IEC60825:2017) with a remit of capturing point cloud data at various 
levels of scan resolution (Table 1). This allowed the capturing of data from a global level to a 
regional level to a local level. The point cloud data captured at 1.6 mm of spacing at 10 m also 
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enabled taking accurate measurements thereby eliminating the need for multiple trips to site 
(Figure 5). 

Table 1. Scan resolution of Point Cloud data. 
Scan Resolution Point Cloud density Area
Low-Medium 6.3 mm of spacing @ 10 m Whole Facade
Medium-High 3.1 mm of spacing @ 10 m Ground/First floor elevation
High 1.6 mm of spacing @10 m Elements

Figure 5. High resolution laser scan of the ground and first floor.

Laser scanning permitted the production of highly accurate and detailed measurements of 
only the architectural elements being replaced. The creation of a 3D model and 2D CAD 
drawings of each element (5 in total) using Autodesk Architectural Revit and AutoCAD 2014 
generated highly accurate 2D section drawings of individual stones with each element drawing 
showing basic dimensions (length; breadth; height) (Figs. 6 & 7). 

This allowed the creation of highly accurate stone carving profile templates of the decayed 
stonework without the need to cut into the façade, as well as providing a reference point for 
quality assurance for ensuring good workmanship. 
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Figure 6. 3D Revit model and 3D Point Cloud Data.

Figure 7. 2D CAD drawings.

The benefits of using 3D laser scanning on Project A compared to traditional surveying 
methods is highlighted in the table below: 
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Table 2. Traditional surveying versus laser scanning. 

Survey Process Traditional surveying 
methods Use of laser scanning Benefits 

Estimated time 
in total 

40 hours
Inclusive of site re-

visit 

28 hours – no need for 
additional site visits 

12 hours time saving 
(25-30%) 

Cost+ VAT* £3000.00 £2050.00 £950.00 (25-30%) cost saving

Quality 
Assurance 

Tacit 
knowledge/experience 

reliance 

Ground level survey 

Paper based data 
capture 

Exact dimension 
extraction & element 

recording 

Digital accuracy to +/- 
1mm 

3d models and 2D CAD 
drawings of the 

identified repair areas 

Benchmark comparison of the 
on-site work completed with the 

intended designed R&M 

Effective collaboration and 
communication 

Cloud based documents 
accessible to all project 

stakeholders through mobile 
devices. 

H&S 

Access issue; for 
extracting dimensions 

accurately 

H&S documents tend 
to remain static 

No access  issues 

e-H&S documents 
tailored to project 
specifics and site 

conditions. 

Elimination of working at 
height when taking 

measurements 

e-H&S documents tailored to 
project specifics and site 

conditions. 
*These figures were based on the assumption both consultant and contractor rates were similar in nature.

2.2 Project B 
Project B is B-listed-building façade of a renowned international chain Hotel in the centre of 
Glasgow city. The façade was originally a part of a 4 storey warehouse and is placed between 
the new built section of the hotel and modern office development. The façade is a good example 
of highly ornate facade of early 20th century vernacular architecture (constructed in 1902) 
comprising of a 6-storey, 5-bay commercial building constructed of Solid wall composite 
construction approx. 700mm in depth consisting of red sandstone ashlar frontage with a brick 
internal leaf (Dictionary of Scottish architects, 2017; Historic Scotland, 2011) (Fig. 8). 

Figure 8. Project B Case Study 2 (Façade).
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As part of the e-Condition survey, to help capture and inform the proposed scope of works, 
an e-condition report form held on an industry recognised cloud platform (Trimble connect) was 
populated (using an iPad). This provided a structured approach for capturing relevant 
information in relation to the building’s condition, however it only focused on the historic 
stonework; stone characteristics (type, detailing, decay symptoms etc.) and the nature of the 
stone repair required (stone/mortar replacement, plastic repair, strengthening and consolidation, 
structural repair etc). 

Figure 9. e-Condition report form populated using an iPad.

Moreover, the report introduced a new Traffic Light (red, amber, green) colour coding system 
to rate individual elements of the building and highlight any areas of concern based on condition 
survey guidelines produced by the Royal Institute of Chartered Surveyors (RICS, 2012) (Figure 
3). In addition, it provided a link to ICOMOS International Scientific Committee for Stone 
(ISCS) illustrated glossary on stone deterioration patterns (2008) to help support the member of 
the SME contractor workforce carrying out the survey to formulate appropriate diagnosis and 
offer applicable prognosis at the point of survey. These additional features in the e-Condition 
report highlights our action research approach through proactive engagement of our project 
stakeholders (SMEs) in shaping the process of our e-Condition surveying (i.e. an iterative 
process). 

Figure 10 below provides a screenshot of our e-Condition report which provides a summary 
of the repairs required along with their severity which is also mapped specifically onto the 
façade of the building.  
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Figure 10. Task allocation based on structured e-condition survey report

Not only were digital images captured, IRT images were also obtained, in order to highlight 
hidden anomalies in the masonry fabric. For example, IRT images (as a part of our e-Condition 
surveying) were taken of one of the column base stones that were severely deteriorated and 
provided possible causes as to why previous lime mortar repairs had failed i.e. residual moisture 
was being held with the pore structure of the stone causing a lack of adhesion and setting to 
previous lime based repairs (Fig. 4). As such it was decided that from a repair longevity and 
durability perspective that partial stone indenting would be more cost effective option. 

Figure 11. Project B Case Study 2 (Façade).

Capturing standardised and structured data on site allowed the SME to complete the survey 
not only on time but also share it directly with the client’s representatives, in this case the FM 
organisation. This meant the specialist SME contractor could communicate the survey more 
effectively, and in turn also increase the speed of decision and project understanding by 
satisfying the technical needs of the FM organisation while increasing client confidence through 
a highly transparent process. Whilst given the transient, nomadic nature of building surveying, 
all project stakeholders can access the project information repository anywhere. Site staff could 
undertake structured condition inspections and the details would be immediately available to the 
historic building consultancy department enabling more inspections to be carried out. 
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3 FUTURE WORK 

We have been developing an App prototype to provide a user-friendly interface on smart phones 
for our e-Condition report (which is currently in a word format) that is specifically tailored to 
the R&M sector. Smartphones are ubiquitous and provide opportunities for recording and 
accessing surveying data anywhere which suits the transient nature of SMEs in the R&M sector. 
The App aims at providing communication and collaboration platform for project stakeholders 
to support integrated project delivery. Individual stakeholders can record and access surveying 
data instantly in real-time. Figure 12 shows a screenshot of the App prototype currently under 
development which will provide a user-friendly interface for the e-Condition report. 

Figure12. App prototype (for e-Condition report) screenshot.

Whilst hundreds of images and videos are captured during construction works, yet without 
properly being localized with plan document and not shared amongst project stakeholders. 
There is a need for a mechanism that would localize a vast amount of visual data with respect to 
BIM to provide useful as-built status with accurate location (Han & Golparvar-Fard, 2017). 
Therefore, all the data from the App (e-Condition report: photos, videos, survey records etc.) 
regarding surveying are stored in a cloud database so that they can be shared and accessed by 
authorised users via users’ mobile phones in 24/7 in any place. The cloud database could be 
interrogated to provide pattern in the data in terms of common repairs required or most urged 
repairs. A prototype of this application has been completed and tested, but yet to be piloted on 
live R&M projects. Piloting & rolling-out the App would provide the basis for mass data 
collection and analytics that could provide insights into the programme of repairs required for 
conserving Scotland’s built heritage. In future, it is planned to expand the App by adding more 
functionalities, such as building repairing with builders, material purchasing with suppliers, etc.. 
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4 CONCLUSION 

Digital surveying (e-Condition report (App) and allied digital technologies) has the potential to 
transform R&M practice thereby enhancing performance and productivity. Providing a 
systematic and standardized approach for capturing the condition of historic buildings in a user-
friendly interface is the first step for providing a data-driven approach for informing timely 
repairs of historic buildings. 

Collating data on the condition of historic buildings (using a user friendly-interface – App) 
will indeed help in informing funding allocations and prioritization of building repairs, in 
addition to informing the workforce skills needs. Our demonstration projects showcased the 
benefits of adopting digital surveying in terms of time and cost savings particularly when 
adopting laser scanning compared to traditional surveying methods. The e-condition report, in 
addition to digital documentation of the state of the building (e.g. using laser scanning as part of 
a digital surveying strategy), not only provides a snapshot of the buildings current conditions 
and the repairs required, but also would provide a baseline for assessing the change in the 
building condition over time as well as providing a reference point for quality assurance. 
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1 INTRODUCTION 

Architecture is one of the most challenging types of cultural heritage to preserve. It demands 
much effort and the use of appropriate technologies. Yilmaz, Yakar, Gulec, and Dulgerler 
(2007) investigate the documentation of cultural heritage in general and architecture in 
particular by outlining the sources of information that can be used during documentation and 
recording. These sources include "old photographs, old maps, old drawings and projects, civil 
and personal archives, pictures and gravures, archaeological data and travel notes" (Yilmaz, et 
al., 2007, p.429). However, before documentation and digitalization are possible, it is necessary 
to evaluate the importance of a historical building in the field of architecture. If the building 
testifies to a historical event in the past, is authentic, still preserves its original function, has a 
legitimate documentation, is unique from a technical or structural position, or is of artistic or 
technical significance, it can be considered worthy of preservation. 

The United Arab Emirates (UAE) (Dawlat al- - -
country consisting of seven united emirates: Abu Dhabi (which serves as the capital), Dubai, 
Sharjah, Ajman, Umm al-Quwain, Fujairah, and Ras al-Khaimah. The UAE is interested in 
conserving its heritage and has utilized updated digital technology that has been used worldwide 
in order to preserve its heritage as well as to survey its new archeological sites. 

Digital heritage: preservation of architectural heritage in the 
United Arab Emirates: Dubai as a case study 

A. AlShaibah 
Dubai, United Arab Emirates 

ABSTRACT: Preservation of cultural heritage is among the primary concerns of contemporary 
societies. Its significance has both economic and cultural roots. Culture and heritage are 
meaningful for both personal and collective developments of an individual. Culture and heritage 
are necessary for satisfying aesthetic, spiritual, and cultural needs. Moreover, they convey some 
economic aspects. Cultural heritage mirrors the achievements of human civilization and wisdom 
of the generations. The protection of cultural heritage means protection of the human history 
and works of people created in its course. Researchers state that "historic structures and sites 
reveal the events, the problems, and the progress of the past (Yilmaz, Yakar, Gulec, & 
Dulgerler, 2007, p.428). In addition, those historic objects provide a possibility to visualize the 
events of previous generations. Despite many efforts to save historic cultural heritage, its 
objects vanish year after year due to natural or human factors thus depriving the coming 
generations of the opportunity to see them. In the recent decades, digital methods are suggested 
as the ways to document and thus preserve cultural heritage. The overview of digital heritage 
and its technologies, assessment of its opportunities for governmental and educational purposes, 
and analysis of its current projects can contribute to the understanding and development of 
digital heritage and the development of new frameworks and perspectives. 
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2 FUJAIRAH 

The Emirate of Fujairah has used digital technology like terrestrial laser scanning (TLS) to 
locate many important archaeological sites that date back to about five centuries ago, including 
castles, forts, towers and mosques, in order to restore and conserve them. 

The Fujairah Tourism and Antiquities Authority (FTAA) recognized the significance of 
Fujairah heritage, which could enhance its cultural tourism industry. They worked with 
companies as well as scholars from higher educational institutions worldwide to survey the 
archaeological sites of the emirate. In 2012 three scientists from the School of Mathematics and 
Geospatial Science at RMIT University performed several terrestrial laser scanning (TLS) 
studies cted survey surveyed three sites in 
particular: 1) Fujairah Fort, 2) Al Bithnah Fort and 3) Al Bidya Mosque. 

3 ARCHEOLOGICAL SITES 

Fujairah Fort was built in 1670 and was considered one of the most significant and massive 
forts of the emirate. It was used for defensive purposes to repel invaders and is a part of the 

location on a high hill in the old Fujairah district. It was constructed approximately 20 meters 
above the sea level, not far away from the coast, and it overlooks the entire site of Fujairah. The 
Fujairah Fort is constructed considerably different compared to the rest of the engineering 
designs common in the UAE. In 1925, the English navy bombarded the fort and caused severe 
damage. However, the FTAA was able to restore the fort, which is now recognized as one of the 
most important cultural and tourist landmarks in Fujairah (Holden, Silcock, & Arrowsmith, 
2015). In the existing building of the fort, there are three circular towers and a fourth square 
tower in addition to a high building with a section like a tower. These buildings are connected 
by a wall between the towers that translate into a central hall in the middle. Its unique 
architecture is due to the irregular shape of the stones upon which the fort was constructed. 
Various materials were used in the process of construction, involving stone, gravel, clay, hay, 
and Alsarooj substance (gypsum) (Fujairah Tourism and Antiquities Authority, n.d.). 

Al Bithnah Fort is rectangular and has two large guard towers on the south-west and north-
west corners. It overlooks the Wadi Ham which was one of the most important inland routes 
from the coast of Fujairah. Its strategic location enabled the ruler to use it to control trade in 
Fujairah. The Al Bithnah Fort was not limited to defense purposes but was also a focal point for 
Fujairah locals to meet. d to be in the first 
half of the 19th century. Large parts of the fort were damaged, but Fujairah repaired and resorted 
the fort, which is now open for tourists (Holden, et al., 2015).  

Al Bidya Mosque is a square building, approximately 6.8 x 6.8m, built into the rock 
mountain of Al Bidya City in Fujairah. The mosque is different than other architecture in the 
Arab world because of the unequal size of its four domes. Each dome has three levels and is 
supported by a central pillar. Outside of the mosque is a small courtyard. The structure of this 
mosque according to researchers and anthropologists should be contextualized architecturally 
within the wider framework of the Indian Ocean trade network between the fifteenth and 
seventeenth centuries AD. Radiocarbon dating indicates it was built between c. AD 1650 and 
1670, and UNESCO has placed the Al Bidya Mosque on the list of protected heritage sites 
(Holden, et al., 2015). 

The above architectural sites in Fujairah experienced severe damage because of historical 
wars and were threatened by various factors such as urbanization, weather conditions, 
modernization, and the tourism industry in addition to the coastal location of these sites, since 
Fujairah is developing its ports for oil exportation. The FTAA decided to conserve archeological 
sites by cooperating with specialized companies in restoring the historical building, and with the 
mentioned RMIT University researcher team to digitally document the three historical 
buildings. In surveying these buildings, various digital technology was used to create accurate 

Terrestrial Laser Scanner (TLS) for mapping cultural and archaeological sites within the 
Fujairah Emirate. This instrument is a phase-pulse hybrid scanner, capable of measuring up to 
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instrument enabled them to cover the various historical locations effectively. The high-
resolution scans were used to obtain clear details of architectural description, such as the 
internal courtyards at the Fujairah and Al-Bithna forts. A local control was established in each 
of the three sites by the team using differential GPS to implement continuous future surveys that 
could be compared to the baseline study. 2) Trimble Navigation Ltd. 2012, the modeling 
software that enabled the team to develop accurate models for tracking alterations along with 
long-term as-built plans, and also to visualize output for the Internet tourists. Finally, 3) digital 
photographs for various locations were taken to create an accurate database that can be used in 
future work (Holden, et al., 2015). 

4 DUBAI 

Another emirate that is interested in preserving its historical 
leadership established many government departments like the Dubai Future Foundation (DFF) 
and cooperated with international organizations that are interested in preserving tangible and 
intangible heritage, such as UENESCO and other higher educational research centres. DFF 
created a 3D-
gateway to the ancient Syrian city in collaboration with Harvard University and the Institute of 
Digital Archaeology (IDA) from Oxford University. This has highlighted the importance and 
the potential of 3D printing, which will play a key role in preserving civilizations, history, and 
tangible heritage around the world. The Dubai Future Foundation supported UNESCO in 
documenting more than a million 3D images of archeological sites at risk of destruction and 
sabotage to be displayed on an electronic portal (Dubai Future Foundation, 2017). To 
understand how Dubai utilized new technology in conserving its historical architectural 
heritage, the emirate must be introduced, 
must occur. The Emirate of Dubai lies on longitude 16.55 East and latitude 25.6 North 
overlooking the Arabian Gulf and extends for 72km along the coastline. Roughly rectangular in 
shape, it has an area of 3885 square kilometres and contains the mountainous enclave of Hatta at 
its border with Oman. The emirate is strategically located at the crossroad of trade and 
commerce between East and West, which made Dubai one of the most important commercial 
ports in the area, and it is still considered the commercial capital of the UAE. It links gulf 
countries with the Indian sub-continent and east Africa as well as the Commonwealth of 
Independent States (CIS). Dubai also occupies a time zone that gives it an unparalleled 
advantage in connecting markets as disparate as the Far East and the USA. Its geographical 
location plays a vital role in attracting immigrants from neighbouring countries (in particular 
Indians and Persians) which has a great impact on traditional architecture (Asma, 2011). 

5 DUBAI HISTORICAL NEIGHBORHOOD 

According to Heard-Bey (2011), a group of 800 people of the Al Bu Falasa subtribe of Bani 
Yas, led by Maktoum bin Butti, migrated from Abu Dhabi and settled on the creek of Dubai in 

Dubai which has continued until the present. Dubai become a focal point for immigration at the 
turn of the century due to trade and its growth in the pearl industry. The population of the 
emirate was estimated at 10,000 people who inhabited four main quarters of the town. The first 
known neighborhood is Al Shindagha, where the Arabs of the Bani Yas tribe who immigrated 
from Abu Dhabi settled in an area situated in a triangle between the open sea in the north and 
the creak to the east and created the first neighborhood of 250 houses. The population of this 
neighborhood were all Arabs, including the ruling family and other Bani Yas families. The Al 
Shindagha area gained its importance because of its strategic location, since it overlooks the 
entrance of Dubai Creek which enabled control of the movement of sailboats and commercial 

ling family and most of 
Bani Yas tribe in Shindagha. 
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Dubai Creek. which flows inland from the Arabian Gulf, divides Dubai into two parts, Dairah 
and Dubai. The Dubai area is the second neighborhood, which is situated on the same side of 
the creek as Shindagha but further inland. This area was inhabited by Indian immigrants who 
settled next to the Al Fahidi Fort. The Indian community consisted of about 100 houses and 50 
shops (Heard-Bey, 2011). 

In 1920, there were strong restrictions imposed on merchants by the Persians who worked in 
the southern Persian ports. Those merchants, feeling suffocated by the restrictions, found 
themselves invited by Sheikh Saeed bin Maktoum, the ruler of Dubai, to settle in Dubai 
permanently. They brought their families to live in houses that they built to the east of the Al 
Fahidi Fort, a historic area on the creek. The new location of the neighborhood is close to the 
creek where boats could be offloaded, as well as near the Souq (Market) of Dubai. This area 
used to be called Al Bastakiyah by locals because of the large number of immigrants who came 
from Bastak, a sub-province of Persia. The area is now called the Al Fahidi historical district 
(Heard-Bey, 2011). The Dubai and Al Fahidi district areas are on the same side of the creek. 

Deirah, the third neighborhood, is located on the east side of the creek. Immigrants of many 
nationalities have settled in it, with about 1600 households of Arabs, Persians and Balochis. The 
Souq (Market) of Deirah had about 350 shops and was considered the biggest market in the 
emirates. The other only inland settlement is supervised by the ruler of Dubai himself because 
of its location near to Oman and there are many disputes occurred on the borders. The ruler of 
Dubai nominated a representative to serve the needs of the people of Hattas, and it is now the 
responsibility of the Dubai municipality. 

The inland oases of Al Khawaneej and Al Awir were settled by Bedouin tribes, and the ruler 
of Dubai built them customized houses to save their traditional way of living. 

The government of Dubai recognized the importance of preserving the Dubai historical 
district. First, preservation will diversify the economic income by developing the national 

learning from traditional architecture will allow the construction of new buildings with 
traditional aspects for the present and future and will also encourage scientific research in the 
fields of architectural heritage (Bukhash, 2013). 

and Al Fahidi from various angles. An excellent example of this can be seen in the Sheikh 
Saeed Al Maktoum House. 

6 THE RESTORATION OF THE HOUSE OF SHEIKH SAID AL MAKTOUM 

The Sheikh Said Al Maktoum House is one of the earliest houses built in the Al Shindagha area. 
It was built in 1896 during the reign of Sheikh Maktoum bin Hasher Al Maktoum and was lived 
in by Sheikh Saeed al Maktoum from 1912 till 1958. This house underwent many changes, and 
many additional rooms were added to the main house. This was not only a house for the sheikh 
and his sons to live only but also functioned as an administrative headquarters for the sheikh and 
the  

The house was built on an area of 3600 square meters and is considered at that time one of 
the largest house built in the historic Al Shindagha. It has four distinctive wind towers, 
decorated with gypsum, that overlook the creek. According to Engineer Rashad, the 
development of the house is reflected in various shapes of arcades in the Liwans (corridors). 
Also, the verandah with columns in front of the rooms on the ground floor is remarkable. The 
roofing of house varies, including chandal wood beams as well as square wood section beams. 
The house is primarily based on the main open court, which is surrounded by different sections. 
Each of the four sections was an independent living spac
sons. There are also two Majlises: one public majlis on the ground floor and another one on the 
first floor for summer time. The building had two main entrances and most of the sections have 
two entrances, with an indirect main entrance that can be reached from the creekside, where 
seats are built in the wall. On the exterior elevation, there are also some other built-in seats 
(Bukhash, 2013). 
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The house is nicely decorated with beautiful geometric gypsum patterns, which are used in 
the internal and external parts. These recesses, along with the rest of the house, have been 
repaired twice by the Dubai municipality. The first repair was in 1981, and included 
strengthening of structures, foundations, and ceilings along with relevant electromechanical 
works. However, one of the primary goals was to maintain its traditional design. The second 
repair occurred in 1996, when the government repaired the house to transformed it into a 

(Bukhash, 2013). 

showcase this house digitally online to preserve its beauty and to make it available for 
e company 3Deling to work 

on 8 projects, with the goal of using digital technology to preserve historical buildings online or 
displayed in virtual museums. 

There are various steps usually taken in digital heritage to collect accurate data. 3Deling used, 
1) 3D laser scanning to survey heritage architectural buildings (e.g the Saeed Al Maktoum 
House), because such scanners are able to precisely identify complicated and varying 
characteristics of the buildings very rapidly. In addition to this 3D scanning technology, 2) 
photographic imagery was used to create a comprehensive database to be used in future for 
various products including Sections, 2D Deliverables, Elevations, Plans, and topographic 
surveys as well as 3D Models, delivered in DGN, DWG, or Revit format. 3) 3D topographic 
survey. RGB (Color) point clouds, 4) Orthoimages, 5) Mesh Models combining scanned 
information with high-resolution digital images that could be printed in 3D, and 6) Animations 
and fly-throughs.  3Deling scanned eight historic architectural sites in Dubai and collected point 
clouds in RGB colors utilizing Faro Focus and Riegl VZ 400, after which photographic 
information was obtained by the employment of both Nikon and Cannon equipment under the 
control of the Leica TCRA 1101 total sta -
detailed datasets on site, as well as a variety of products including: textured 3D CAD models, 
TruViews, Panotours, 2D CAD drawings and interactive walkthroughs. According to 3Deling, 
they faced challenges due to the historical aspects of the building under consideration, including 
their varying and complex shapes, which caused difficulty in obtaining profound results in terms 
of modelling. Another challenge was the large volume of the collected data to had to be edited. 
However, they managed to find solutions to simplify models for textured and detailed animation 

walkthrough as a product, which is a great product for historic buildings where clients want to 
offer an online interactive experience (3Deling). 
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1 INTRODUCTION 

1.1 Background issue 
Tong Laus (in Chinese: ), as the literal translation of “Chinese building”, is the “generic 
urban shophouse typology found in predominantly Chinese cities in Southern China and 
Southeast Asia, such as Hong Kong, Guangzhou, Macau, Singapore and Penang.” (Lee & 
DiStefano, 2015) Also referred as a “Tenement House” in the context of Hong Kong, Tong 
Laus, as the first residential building prototype (Wong, 2014), have been playing an important 
role in providing shelters to residents in Hong Kong over the past century, especially when 
number of residents massively increased due to influx of immigrants during post-WWII period. 
The Tong Laus often ranges from two to seven storeys, and sometimes the ground floor would 
be used for commercial purpose instead of residential. There are many variations on the design 
and layout, depending on the site profiles, while Lee & DiStefano (2015) gave a brief 
categorization of Hong Kong’s Tong Laus into four different generations, mainly categorized by 
the period of existence and their use of materials. Among these, the third and forth generations 
of Tong Laus, i.e. the pre- and post-war reinforced concrete shophouses, are still commonly 
found in Hong Kong nowadays, scattered across different neighbourhoods of Hong Kong. 

Conserve not conserve: vulnerabilities and opportunities in 
sustainable conservation of Tong Laus in Hong Kong 

C. H. Angus 
The University of Hong Kong, Hong Kong, China 

ABSTRACT: Tong Laus are the tenement buildings for residential cum commercial uses mostly 
built in early to mid- 20th century in Hong Kong, and is one of the most prominent typologies of 
urban heritage in Hong Kong. The different generations of Tong Laus signifies the societal 
development, and the responses to the drastically increasing housing needs upon population 
expansion of Hong Kong over the past century. Nevertheless, conservation of Tong Laus in 
Hong Kong often faces various challenges, such as the failure to match modern building 
regulation requirement and compatibility of new uses. And thus, many of the owners would 
either give way for demolition and redevelopment, or massively alter the Tong Laus to 
“conserve” in matching of modern building codes and new uses. While these seem to be the best 
outcomes for the property owners, they fail to sustainably conserve these ordinary, yet 
important, urban heritage of Hong Kong. The paper draws in local examples to discuss on 
different issues encountered in conserving Tong Laus in Hong Kong, ranging from simple 
maintenance issues to the philosophy in its conservation. Case references of considerably 
sustainable conservation of tenement houses in Southeast Asia are also introduced to give 
insights on approaches in conserving Tong Laus in response to the issues arose. This also leads 
to the advocation of incorporating conservation as part of the development cycle of Tong Laus, 
and in a greater scale of the development of Hong Kong. 
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And thus, Tong Laus is seen as one of the most prominent typologies of urban heritage of 
Hong Kong (Brookes, et al. 2016) due to its significance in its role of urban housing and the 
embedding of living memories of residents. As advocated by scholars to integrate conservation 
as part of the development cycle of buildings to be an alternative to demolition (Lee & 
DiStefano, 2015), conservation can be seen as an approach to retain and refrain Tong Laus from 
demolition. Nevertheless, the conservation of Tong Laus in Hong Kong often faces various 
challenges due to the incompatibility of modern building regulations and the compatibility of 
new uses, where owners are reluctant to conserve Tong Laus in view of the constraints and level 
of difficulties. 

This paper discusses on the vulnerabilities and opportunities of conserving Tong Laus in the 
context of Hong Kong, which shall start with a brief overview of the evolutions of Tong Laus, 
followed by the discussions on the challenges in its conservation, complemented with actual 
cases, ranging from simple maintenance issues to the aggregate philosophy in its conservation. 
Based on the case studies, recommendations shall be drawn in hope of conserving Tong Laus in 
a sustainable manner, and, on aggregate perspective, to incorporate conservation of Tong Laus 
as part of the agenda in the redevelopment of Hong Kong. 

2 EVOLUTION OF TONG LAUS IN HONG KONG 

This section adopts the categorization of Tong Laus into 4 generations by Lee & DiStefano 
(2015) in narrating the evolution of Tong Laus in the context of Hong Kong. 

2.1 First generation of Tong Laus (1840s – 1900s) 
The history of Hong Kong’s Tong Lau can be traced to 1840s, when there was no statutory 
control over the design of the buildings (Chu 2012; Lee & DiStefano 2015). Tong Laus at this 
period were distinguished by its 

“European influence and example, but principally to the necessity for economy of 
space on account of the high price of land and the great cost of preparing level 
sites for building”, as described in Mr Chadwick’s Report on the Sanitation 
Condition of Hong Kong (in Faure, 1997:34). 

According to Mr Chadwick’s Report, they were usually two to three storeys high, constructed 
by Chinese grey bricks and Chinese Canton tiles, two rows of buildings were built back-to-back 
sharing a common back. An area at the rear of the building separated by wall, called “the 
cookhouse”, served the function of both cooking and sanitations, and sometimes as the backyard 
for keeping animals. 

2.2 Second generation of Tong Laus (1910s – 1920s) 
Due to the bubonic plague in 1894, causing over 2000 death (Carroll, 2007), the colonial 
government started to propose public ordinance in regulating public hygiene from 1887, and 
introduced its first statutory regulations of the Public Health and Building Ordinance in 1903, 
which required Tong Laus to incorporate open space and scavenging lane, and to restrict on the 
building volume and depth to deal with the problems of overcrowding and insufficient daylight 
penetration.  

Another notable detail of the second generation of Tong Laus is the start of using reinforced 
concrete after its introduction to Hong Kong, usually in the construction of cantilevered 
balconies (Lee, 2016). Nevertheless, the use of reinforced concrete was not popularized until 
late 1920s to early 1930s, and therefore this generation was seen as a transition from brick-
constructed to reinforced-constructed Tong Laus (i.e. the Third Generation of Tong Laus) 
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2.3 Third generation of Tong Laus (1930s – 1940s) 
Further to the establishment of the Ordinance in 1903, it was further evolved to be The Building 
Ordinance 1935, which further tightened the building height and depth, and required the 
introduction of light and ventilation in staircases. Building height was restricted to be at 3-
storey, unless fire-resisting materials were adopted that the restriction could be lessen to 5-
storey.  

In terms of the building materials, reinforced concrete was seen as a commonly adopted 
materials for Tong Laus belonging to this generation, and its application spreads from 
cantilevered balconies to other building components, such as floor slabs or roof deck, and some 
may even be fully constructed in reinforced concrete. 

2.4 Fourth generation of Tong Laus (1950s) 
The Building Ordinance further evolved in 1955 to be the “first locally tailor made” (Yiu, 
2009) building regulations adopted in Hong Kong (Zou, 2013). This revision also incorporated 
the three subsidiary regulations, i.e. the Building (Administration) Regulations, the Building 
(Construction) Regulations, and the Building (Planning) Regulations. This revision also 
included the revision of regulations on building height and the requirement of open spaces, 
reflected in the Fourth generation of Tong Laus. 

Upon the post-WWII era, the economy revived and huge amount of immigrants moved into 
Hong Kong in 1950s, leading to a huge increase demand in residential spaces. With technology 
advancement, many of the post-war Tong Laus were built at six-storey high, with the mature 
use of reinforced concrete as building materials. 

They were further evolved in the 1960s to be the larger and taller form of derivatives, i.e. 
composite buildings, which allows mixed use of residential and commercial activities in the 
entire building premises, in response to the continuing increasing housing demand and 
economic activities. As composite building is beyond the scope of this paper, it would not be 
discussed in details here. 

3 VULNERABILITIES: CASE STUDIES IN HONG KONG 

As mentioned, there are various challenges faced upon the conservation of Tong Laus due to 
various factors, e.g. physical building constraint, fulfilment of modern building regulations, 
economic sustainability. This section discusses the challenges with the bases on different Tong 
Laus conservation projects. 

3.1 Physical building constraint 
Tong Laus are often built in a form of narrow-and-deep block, and the designs often only equip 
with minimal services, which the building envelope constraints potential adaptive reuses of 
Tong Laus. Figure 1 below shows the map of Wan Chai, an area with clusters of Tong Laus. 
The area highlighted is the “Blue House cluaster”. This illustrates the narrow-and-deep block 
form of Tong Laus, and very often this becomes a hurdle for any potential adaptive reuses of 
Tong Laus. The Blue House clusters were proposed to be “renovated” as a touristic spot as early 
as in 2007, yet, accordingly to the owner, due to structural condition and the site constraint, it is 
not possible to construct new toilet facilities nor convert some of the residential areas (Ming 
Pao, 2007), which explains the another problem of the site constraint: structural condition. 
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Figure 1. Map showing Wan Chai area, illustrating the typical narrow-and-deep block form of Tong Laus. 
(Source: Development Bureau 2009). 

Despite the fact that structural strengthening works can be employed to enhance the structural 
condition, the site profile may not necessary to accommodate the enhancement works, and the 
cost implications of the strengthening works were also one of the reasons hampering the works 
to take place. 

3.2 Inability to fulfil modern Building Ordinance 
In addition to the site constraint, Tong Laus also face difficulties in fulfilling modern Building 
Ordinance. It is required for existing buildings to follow the latest Building Ordinance should 
the building requires General Building Plan submission for alteration and addition works. Some 
of the requirements would be difficult to achieve in Tong Laus’ setting, e.g. the provision of 
barrier-free access and the Fire Safety requirement. Even though the Buildings Department, as 
the authority in regulating and executing the Buildings Ordinance, issued a Practical Guidebook 
on Compliance with Building Safety and Health Requirements under the Building Ordinance for 
Adaptive Re-use of and Alteration and Addition Works to Heritage Building (2016) to provide 
guidance and recommendations on how modern building codes and regulations could be 
achieved, the recommendations were inadequate to cover different scenarios faced by Tong 
Laus and other heritage buildings. The case-to-case exemption approval application also lacks 
clarity or guidelines on what qualifies for such approval, how it should be applied, and under 
what circumstances that the Buildings Department would consider granting such exemptions.   

Taking the Blue House Cluster once again as the example, the Resource Kit prepared by the 
Government for the applicants of its Revitalization Scheme clearly stated that “There is no 
barrier free access to all areas of the buildings. The steps and thresholds at the entrances on the 
ground floor of the buildings also cannot meet the requirement for provision of barrier free 
access.” (2009:14). Nevertheless, the applicant is at its own responsibility to either incorporate 
appropriate barrier-free access or apply for exemption should they be awarded the site under the 
Revitalization Scheme. The Development Bureau, as the responsible government unit for the 
Scheme, would not coordinate, or take any initiatives to communicate, with the Buildings 
Department for seeking a solution to the inability to fulfil modern Building Ordinance. 
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3.3 Building-based conservation approach 
Hong Kong’s historic buildings are categorized into four main categories, i.e. Declared 
Monuments, and Grade 1, 2, and 3 Historic Buildings respectively. Nevertheless, only buildings 
listed as Declared Monuments are under statutory protection, while the Grades are solely for 
representative purpose. In the meantime, all the gradings and list of monuments are on building-
based, and there are no guidelines or mechanisms in consideration of cluster- or area-
conservation, or even the consideration of cultural lansdcape. In the meantime, Brooks et al. 
(2016:11) clearly stated that for Tong Laus “it is not an individual block of tong lau that defines 
the character of a district as individual blocks do not usually have the same aesthetic value as a 
landmark. It is a continuous row of tong lau blocks that speak to the community and create a 
distinctive streetscape”. The two is contradict with one another, yet this current building-based 
approach has hampered the conservation of Tong Laus in clusters. 

Nos.600-626 Shanghai Street is one of the most prominent Tong Lau clusters in Hong Kong. 
Nevertheless, as shown in Figure 2, the pre-war Tong Laus are graded on individual basis, and 
Nos. 608-610, which are the later-built post-war Tong Laus even was not Graded. Despite the 
fact that the entire site is currently under the ownership and redevelopment of the Urban 
Renewal Authority, other Tong Lau clusters sharing similar issues would definitely be hindered 
in its conservation due to the lack of considerations of area-based conservation. 

3.4 Economic sustainability of conservation of Tong Laus 
Heritage conservation often incurs a large economic cost, both in its conservation process and 
its subsequent maintenance, yet there are different economic obstacles faced by owners in 
achieving economic sustainability in conserving Tong Laus. According to Lindman (as cited in 
Chan, 2013), a Swedish designer who purchased a Tong Lau in Hong Kong to rehabilitate as 
apartments to let, highlighted the difficulty in acquiring loans and mortgages from bank on 
acquisition of an aged building in Hong Kong, and therefore investors who intend to conserve 
Tong Laus would need to prepare a huge sum for its investment, being a hurdle to attract 
investors on conserving Tong Laus. While Lindman’s project might be able to earn a high rent 
through letting the renovated heritage space in the higher-end area, other projects in Hong Kong 
are yet to be proven economic sustainable in the long run. Lui Seng Chun, another Tong Lau 
subsidized by the government under the Revitalisation Scheme for its conversion work, suffered 
from a financial deficit of over $1M over its first year of operation in 2015, requiring 
government’s additional subsidy to cover its daily operation cost (Ming Pao, 2015), not to 
mention to be sustainable in repaying the initial cost of conservation works. 

Figure 2. Screenshot from Antiquities Advisory Board on the gradings for Nos. 600-626 Shanghai Street 
Tong Lau cluster. 

Chapter 7: Preservation of historic buildings and structures

1163



3.5 Philosophy in conservation 
On the macro level, the philosophy influencing the conservation approach also de facto brings 
in additional challenges to the sustainable conservation of Tong Laus. Developers, or the 
government-associated Urban Renewal Authority, often include conservation as part of their 
redevelopment agenda. Nevertheless, in order to give way for redevelopment, very often 
conservation will be yielded and being sacrificed. 

Taking Nos.600-626 Shanghai Street project as an example. Despite their gradings across 
most of the buildings of the cluster, only one of the Tong Laus, as well as the main façade, shall 
be conserved, while taking down the walls and slabs at the rear for new development, where 
opinions from the public have been questioning on whether or not this can be considered as the 
conservation of the Tong Laus (Apple Daily, 2015). It should be well-noted that this paper shall 
not attempt to argue whether or not façade conservation is appropriate or acceptable, but rather 
via this case to point out the challenges brought by the absence of conservation philosophy in 
historic building projects. 

3.6 Summary 
To summarize, this section gives an account on the different challenges faced by Tong Laus’ 
conservation project in the context of Hong Kong. It can be seen that the lack of holistic 
policies, clear mechanisms and the challenges in economic viability are the key obstacles in 
sustaining the conservation of Tong Laus in Hong Kong. In the next section, recommendations 
shall be made in response to the observations. 

4 OPPORTUNITIES: LESSON LEARNT 

Based on the vulnerabilities discussed in the previous sections, it is seen that the conservation of 
Tong Laus would definitely require the government initiative in reviewing its policies and 
legislations on heritage buildings, to ensure that timely updated policies, as well as appropriate 
Building Regulations in catering the constraint of historic buildings, would be implemented, 
such that investors, owners and practitioners could prepare conservation proposals accordingly 
to extend the physical life of Tong Laus in a viable manner. The Commissioner for Heritage’s 
Office, the subsidiary unit responsible for heritage matters under the Development Bureau, 
together with the Antiquities and Monuments Office, would definitely ought to take up a more 
active role in facilitating and coordinating with other relevant department to come up with 
solutions in balancing the public and building safety and the feasibility of conserving historic 
buildings without following modern building codes. 

At the same, time, the holistic consideration of conserving Tong Laus in clusters, or even by 
area, could be a way out in response to the lack of economic viability in sustaining the 
conservation of Tong Laus in the long run, as the area conservation could potentially drive in 
additional economic activities incurred. The government, meanwhile, should also allow for 
more subsidies and funding opportunities for owners to maintain, repair or conserve their Tong 
Laus in the short run, before owners find them unrealistic to maintain and decide to demolish.  

In the meantime, the Government ought to rethink if it is appropriate to link conservation of 
Tong Lau cluster with urban redevelopment, as it is seen that current approaches adopted by 
developers or the Urban Renewal Authority have not effectively conserve such clusters, but 
rather treating conservation as a gimmick to their redevelopment project. Perhaps separate 
agencies in dealing with conserving Tong Laus as urban heritage would deem more appropriate.  

5 OPPORTUNITIES: LESSON LEARNT 

To conclude, this paper reviews, based on actual projects of Tong Laus conservation in Hong 
Kong, the challenges faced by conserving these urban heritages, highlighting the main obstacles 
faced due to the physical, psychological and monetary constraints. Various recommendations 
have been made, in hope of turning the conservation of Tong Laus into a sustainable manner. 
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Further research would be deemed important in further review of the successfulness of the 
current Tong Laus conservation project under the Revitalization Scheme, to review if this could 
be a potential way out for conserving this type of urban heritages. 
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1 INTRODUCTION 

UNESCO simplify heritage as “our legacy from the past, what we live with today and what we 
pass on to future generations,”this is a comprehensive conceptualization definition for what 
heritage symbolizes (Soini & Birkeland, 2014). Heritage definition evolved to follow wider 
dimensions and domains. It is “an economic asset and a social good” and a “product and a 
dynamic process that undergoes continuous change” (Pessoa et al., 2009). 

The increased number of people visiting heritage sites indicates increased public awareness 
for heritage value. The public interest is an essential factor in the continuity of heritage spaces. 
As heritage –itself– is from the people and to the people, establishments and associations were 
created to defend the Human Legacy.Generally, public awareness of heritage and the desire to 
visit those places is akey factor in the development process; therefore,the evolution of 
ideologiesand regulations must be precededin relevance to current issues threatening heritage 
sites. 

1.1 Egyptian heritage and present challenges 
A significantlegacy like that of Egypt does not belong toonly Egyptians; it is a shared history. 
Egyptian Heritage is a manifestation of civilization beginning, the first form of architecture and 
a witness for the greatness of human potential. This heritageimportanceis achieved by the 
mysteries embedded in bricks and walls of its structures. Knowledge gained, and stillgaining, 

Contemporary conservation methods reflections on human 
ehavior “applications in adaptive reuse of heritage spaces” 

A. M. A. E. Azim & N. M. A. E. Moneim 
Department of Architecture and Environmental design, Faculty of Engineering, Arab Academy for 
Science, Tech. & Maritime Transport, Cairo, Egypt 

ABSTRACT: Egyptian Heritage is one of the oldest and significant in history. Heritage sites are 
found alsl over Egypt yet deserted and unused disregarding the significance and value of these 
spaces.Understanding local socio-cultural contexts and cultural differences allow heritage places 
to be read and understood, revealing the cultures in which they were created and maintained. On 
the other hand, change is constant in our time; thereby it is adequate to rehabilitate our heritage 
to accommodate our modern needs ensuring the sustainability of the place. Safeguarding our 
heritage is a necessity and a responsibility as it is considered our country’s legacy. 
Contemporary rehabilitation as a conservation method is tested, in this research, at Old Cairo. 
The research aim is to analyze human behavior interaction with the suggested method through 
critical observations of the context proposed. The research outcomes are a set of definitions for 
impact factors of contemporary rehabilitation on human behavior. 

Chapter 7: Preservation of historic buildings and structures

1167



through writings carved to keep the memory of people lived and assured to pass their 
knowledge to the future generations.One of the most significant challenges confronting the 
Egyptian heritage nowadays is the misuse and deterioration of somehistorical sites. The 
uniqueness of identity of these heritage spaces need to be restored, preserved, conserved, and 
vitalized for future generations. 

1.2 Classical heritage conservation definitions and approaches 
Conservation and preservation are necessary methods to safeguard heritage. However, they are 
used interchangeably despite their different meanings. “Conservation is the profession devoted 
to the preservation of cultural property for the future” (AIC, 1972), while preservation is 
“maintaining the present state of something” (AIC, 1972). Conservation and preservationhave 
similar frameworks; conservation is geared more towards repairing the damage, while 
preservation prevents the damage of resources by not allowing humans to touch it. Restoration 
is defined as “the treatment procedures intended to return cultural property to a known or 
assumed state, often through the addition of non-original material” (AIC, 1972). 

Historical values are preserved when historical contexts sustain and support their unique 
significance. The adaptive reuse method symbolizes revival whereby characteristics and values 
of history will live for generations. The proposed method constitutes the adaptation of existing 
functions according touser contemporary life needs. Reuse is used mainly for buildings or 
spaces that lost its originalroles, desertedor lost people interest.Transformation of unused 
heritage spaces into new contemporary functions that responds to the present public needs. The 
transfromationconnects communities with their identities to safeguardheritage values while 
giving the opportunity to add current contributions to heritage spaces. In regards to maintaining 
aesthetics, symbolic values and social cohesion between past, present, and potentially the future. 

1.3 Adaptive reuse as contemporary conservation approach 
Heritage contexts are worth conserving, where the concern for this approach began in the 19th

century (ElSorady, 2014). Heritage is a particular unique symbol of individuality and 
community existence in a specific culture. Conservation approaches are variable and 
changeable. Preservation, restoration, and rehabilitation are all conservation approachesadopted 
these days by professionals. However, adaptive reuse is one of the preferableconservation 
approaches. 

Rehabilitationcould be applied to old buildings that no longer serve their original purpose 
depending on historical significance, physical status and mandated required codes (Fitch, 2001) 
& (Murtagh, 1997). Further research argued that adaptive reuse be anexcellent, innovative 
solution for valuable community resources for deserted heritage; they suggest the revitalization 
of old existing fabrics as asustainable approach to land procuration (Spector, 2003). As argued 
by (Fitch, 2001) & (Murtagh, 1997) adaptation symbolizes future as well as other internal and 
external factors based on contextual considerations. 

Innovation, sustainability, and urbanization reconcile the external factors, while 
abandonment, deficiency in up keeping conservation interventions are considered from the 
factors affecting the adaptation actions (Douglas, 2002). Therefore, research advised adaptive 
reuse decisions of heritage spaces would act upon user needs and contextual function 
requirements (Latham, 2000). Community needs are the primary approach that adaptive reuse 
responds to; itprovides significant social and economic advantages. From these advantages is a 
decreased crime rate regarding the reuse of the place rather than abandonment, also job 
opportunities potentials that connect people to the site (Rypkema & Wiehagen, 2000). The 
benefits variety of adaptive reuse facilitates the solution generation as it combines different 
professions to collaborate in ultimate decision making for heritage space re-functioning (Bahl, 
2005). 
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2 METHODOLOGY 

The research methodology is divided into two stages. The first stage is a comprehensive 
literature review for rehabilitation method and its effect on human behavior. A series of factors 
is derived from the reviewed literature to be further tested with a case study. The factorsaim to 
identify the impact of the contemporary method on users, enabling a further understanding of 
thecontemporary rehabilitation effect on heritage sites from ahuman perspective. 

The second stage is the application of the criteria (Impact Factors) derived on a heritage case 
study (El-Moez Street, Old Cairo) through analytical observations (Zeisel, 1981), (El Husseiny 
& El Husseiny, 2012), (Abd El-Moneim & Galal, 2017). Finally, a behavior tool map is 
generated summarizing users behavioral change, threats,and opportunities of the method from 
human perspectives. 

2.1 Literature review 
The literature reviewed information about rehabilitation conservation and its relation to human 
behavior factors. Each part of the literature explains briefly each factor effecting rehabilitation 
method from the human perception point of view. 

2.1.1 Contemporary conservation and sense of belonging 
The communityis defined as “a group of people who share geographic area and are bound 
together by common culture, values, race or social class” (Pacione, 2001). Community 
participation collaborates on common goals achievement to make their community a better 
place (Jimura, 2011). It could also be defined as the process where community members work 
together forming strong bonds between people and place (Jimura, 2011). Interactions generate a 
strong bondwith the place as well as the trustamong community members (Jaafar, et al., 2015). 

In 1987, the Charter for the Conservation of Historic Towns and Urban Areas (Washington 
charter) emphasized the importance of community participation and involvement. The charter 
stated evidently in article 3 that the success of any conservation and preservation program must 
include community members as an essential part of the process (ICOMOS, 1987). Further 
affirmation was stated by The Burra Charter article 12 (1999) which noted that community 
involvement is a crucial factor in sustaining heritage spaces (ICOMOS, 1999). 

2.1.2 Contemporary conservation and public interaction 
Contemporary theories to conservation consider that cultural heritage is preserved not only 
because of the values or meanings they had in the pastbut, for the messages and symbols, they 
communicate in the present and for the future (Viñas, 2005). Contemporary approaches do not 
intend to target the objects themselves but, through their meanings, individuals and groups for 
whom those objects are relevant: “The ultimate aim of conservation is not to conserve material 
for its own sake but, rather, to maintain and shape the values embodied by the heritage”
(Avrami et al., 2000). Lowenthal (1998) asserts that heritage fabrication processes are never 
conserved nor protected, but modified, enhanced or degraded by every new generation. 

Conservation rehabilitation approaches of heritage spaces lead to rapid growth in the 
development of heritage spaces. The result is an increase in the variety and number of business 
in heritage sites areas (Jimura, 2011). The heritage sites became more stable and less fragile by 
the presence of ongoing enterprises sustaining the area and increasing public interest to visit 
these spaces. The development of the rehabilitation alternatives vitalizes once unused deserted 
heritage spaces; increasing local interest and acting as touristic attraction points (Jimura, 2011). 

2.1.3 Contemporary conservation failures 
UNESCO asserts equally between using heritage sites and conservation of the space; themain 
principle is sustaining heritage sites for future generations and on the other hand available to 
public use as much as possible. However, damage appears on heritage sites by excessive 
visitation and public use when not well managed or maintained adequately (Smith, 2002).  

Accordingly, heritage sites face serious issues when management plans are not adequately set 
for the future use. Overcrowdings, lousy management, decay and other problems emerge by 
time (Smith, 2002). However, studies are made focusing on anticipating future issuesto avoid 
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and overcome assuring sustainability of the place for future generations (Jimura, 2011). Among 
adverse effects of human behavior, failures are increased crime, overcrowding, traffic 
congestion and pollution (Lee & Back, 2006). All of which leads to resistance to the 
development and rehabilitation process of a heritage site (Lee et al., 2013). Including local 
community in the process decreases the nuisance to rehabilitation and the feeling of disrupting 
their everyday life routines (ICOMOS, 1999). Consequently, authorities and communities’ 
presence compensate each other in the process of conservation and later on management of 
world heritage sites. 

2.1.4 Contemporary conservation and institutional regulations 
International charters constitute guidelines to what was successful depending on previous 
projects. These charters summarize the past and present contributions and provide suggestions 
for the future, also comprise theories and analysis of what was covered and should be viewed as 
suggestions more than instructions to be blindly followed (Pereira, 2007). Those charters are 
being adapted to be more dynamic to evolve around user needs along with time. One of the 
main achievements gained from Athens Charter of (1931) is the transformation from the 
concept of monuments to the concept of places. The charter addressed the issue of conserving 
places as these heritage places convey meanings and significance to cultural identities (Viñas, 
2005). 

Many establishments were foundedwith a missionto preserve and enhance the historical 
heritage of Egypt from the remains of different historical periods(Nasser, 2003). The Supreme 
Council of Antiquities (SCA) stated that one of the council missions is to educate native 
Egyptians about their heritage so they could continue protecting and preserving monuments and 
sites for next generations. However, afuture coherent plan was not issued in details about what 
to do for the future. Management and conservation plans must be simultaneously enhanced. 
Regulative institutions, stakeholders, community members and scientific professionals are all 
assets to ensure sustainability of heritage sites (Smith, 2002) (Abd El-Moneim, 2012). 

2.1.5 Contemporary conservation prompts 
Jaafar et al. (2015) argue that local community is a significant stakeholder an invaluable asset 
for future developments. The community involvement in the heritage conservation process 
generates strong links between the people and the place. The strong bond acts as a catalyst 
towards sustainability of heritage sites (Frank, 2006). World Heritage Sites (WHS) today is 
becoming a magnet for local people along the year, and the use of these places increases 
significantly during festivals, events and holidays. The heritage sites potential acts as a public 
attraction and designation interest locals and visitors in historical towns (ICOMOS, 1999). 
However, a balance must be maintained between residents, locals and tourists to safeguard 
opportunities in the present and for the future as well. Arriving to include external users such as 
tourists, the term of Environmentally Responisible Behaviour (ERB) must be discussed. The 
term ERB representstourist behaviour towordsthe contextrespecting cultural values, life-style 
and avoiding damage to space. 

2.1.6 Contemporary conservation rewards 
Contemporary interventions in heritage spaces led to community participation in conservation 
programs and thus raisingpublic awareness for their cultural values embedded in these spaces 
(Jaafar, et al., 2015). Economic, social and motivational rewards aimed by the rehabilitation 
process. Both business opportunities and touristic attractions are an economic asset obtained 
through sustainable conservation methods. However, the contemporary methodscontinuously 
adapt to change and fulfill user needs (Yung & Chan, 2011).  

2.1.7 Human behavior impact factors on WHS using contemporary conservation methods 
From the literature review, a set of impact factors was investigated for some factors affecting 
the use of contemporary rehabilitation method on a heritage site as shown in Table 1. The table 
concludes all reference from which the literature is derived. 
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Table 1. Impact Factors - Criteria Derived from Literature Review – Source: Author.
Impact Factors Elaboration Reference

Sense of Belonging Human need developed with 
heritage when participating and 
decision making 

(Jimura, 2011; Jaafar et al., 2015; ICOMOS, 
1987; ICOMOS, 1999; Yung E. & Chang, 
2012) 

Interaction Action where people communicate 
either physically, visually or 
emotionally with heritage  

(Jimura, 2011; Lowenthal, 1998;
Lowenthal, 1996; Viñas, 2005; Avrami et 
al., 2000) 

Failures Some of the issues that contribute 
to the failing of conservation 
process 

(Smith, 2002; Jimura, 2011; ICOMOS, 
1999; Lee and Back, 2006; Lee, Jan,and 
Yang, 2013) 

Regulations Institution laws and regualtion for 
conservation process mandated on 
individuals 

(ICOMOS, 1999; Jimura, 2011; Smith, 
2002; Nasser, 2003;Viñas , 2005; Pereira, 
2007, Abd El-Moneim 2012) 

Prompts Catalysts increasing benefits of the 
area and stimulate livability of site 

(Frank, 2006; Jaafar et al., 2015; ICOMOS, 
1999; Lee, Jan,and Yang, 2013) 

Rewards Positive outcomes from using the 
contemporary method 

(Yung & Chan, 2011; Rasoolimanesh et al., 
2017; Jaafar et al., 2015) 

2.2 case study application on el-moez street as Whs 
El-Moez Streetis a simple application for heritage adaptive reuse consisting of past functions 
with the introduction of new services. The street is one-kilometer-long with various Islamic 
monuments; urban fabric and historical heritage buildings. The street name was affiliatedwith 
the leader El-Moez Li Deen Allah El Fatimi around 356 Hijri / 969 A.D. when Egypt was ruled 
by Fatimid rulers (Hassanein, et al., 2012). The street is an open historical marketplace, a public 
Islamic museum as well as a vast space for various monuments, Islamic, military, religious, 
social, educational and architectural structures. Today the street is a global attraction to 
international tourists, local visitors as well as community surroundings (Hassanein, et al., 2012). 

2.2.1 Brief historical background about efforts to develop the area 
In 1993, a comprehensive agenda was developedfor Fatimid Cairo preservation and 
conservation heritage sites in Egypt. Several archeological sites were remarkably deteriorated 
that intervention was essential to save them using conservation methods (Hassanein, et al., 
2012). Restoration and rehabilitation started since 1970’s (Abdel-Hadi, et al., 2009). The 
Egyptian Swiss Development Fund, Egyptian institutes, and ministries financed studies to 
develop the area in collaboration with the United Nations (UN). Renovation began in 1998 
when 34 archaeological monuments from El- Fotouh Gate to Zuwayla Gate (start and end of the 
historical street) were restored with other 67 monuments adjacent to the street. The second 
phase was an enhancement of the street infrastructure and reconstructing its ruins (Hassanein, et 
al., 2012). 

2.2.2 Current physical charActeristics of el-moez street 
EL-Moez Street was designed initially as a spine of a gated city that evolved overthe years. 
Street sections are a variety of narrow widths and heights. Continuous vistas located along its 
shifting path. The street flooring material is a basalt-interlocking tiling with light stone curbs 
cladding. Few seats are found in front of architectural structures. No shading devices exist,but 
contemporary direct, and indirect lighting units are well designed and distributed along the path. 
Numerous kinds of activities are found at El-Moez Street. Besides residentialland-use, there is 
crafts, small trades, jewelrysection, copper and metal works, traditional clothes shop, herbs and 
others. Each activity is located in a specified area along the street. 

2.2.3 Criteria existence in el-moez street 
According to the literature reviewed on EL-Moez Street in old Cairo, the criteria existencewas 
investigated with a range of existence for each factor. 

Chapter 7: Preservation of historic buildings and structures

1171



Table 2. Impact Factors existence in EL-Moez Street – Source: Author.
Impact Factors Elaboration Reference

Sense of Belonging People frequently visit the street 
and celebrate their heritage values 

(El Husseiny & El Husseiny, 2012; Sutton
& Fahmi, 2002; Mortada, Hassanein & 
Hassan, 2012) 

Interaction Users interact with contemporary 
markets, lights and events 

(Mortada, Hassanein & Hassan, 2012; El 
Husseiny & El Husseiny, 2012; Sutton & 
Fahmi, 2002) 

Failures Seasonal crowding, pollution and 
maintenance issues 

(Sutton & Fahmi, 2002; Elfouly & Ghaly, 
2017) 

Regulations Institution regulations, 
governmenontal laws, world 
conservation codes create obstacles 
for rehabiliation process 

(Sutton & Fahmi, 2002; Elfouly & Ghaly, 
2017) 

Prompts Increased interest of vistiors creates 
a chain of marketing the street 

(Elfouly & Ghaly, 2017; El Husseiny & El 
Husseiny, 2012) 

Rewards Livability of the street as a 
successful local and international 
touristic heritage site 

(Elfouly & Ghaly, 2017; El Husseiny & El 
Husseiny, 2012) 

2.2.4 El-moez street observations 
Observations took place at El-Moez Street over the period of four days. The observation 
sessions were divided into two-week days and two weekends, 8-hours duration per each session. 
The observationwas set between two periods: 10:00a.m. to 2:00p.m. and 5:00p.m. to 9:00p.m. 
The vantage point of observations took place in different spots of the street comprehending 
different gathering points of human interactions for locals, tourists, and community surrounding. 

2.2.5 El-moez street findings 
Activities found along the streets constituting users’ current needs such as contemporary 
libraries and street vendors along the path. The new functional activities attract 
users’international tourists, local people,and community itself. Tourists are attractedto the 
historical significance of the place as well as the livability of the street by marching bands, 
traditional crafts, and the authentic commercial center. Positive outcomes are the result. Locals 
increasedthe sense of pride and belonging to their countries legacy and significant historical 
background. The contemporary market, activities and musical bands are sources of attraction 
and interest along the path as seen in Figures 2 – 4 and 5. 

Figure 1. Contemporary Lights. Source: Author. Figure 2. Contemporary Market. Source: Author.

Contemporary lighting found along the street isa source of interest to users of different ages. 
The lights added to the historical fabric of the streetmotivate kids toplay around them, adults to 
take pictures due to the lightsaesthetical effect. The lights also vitalize the street at night and 
increase the usersense of safety. The street users are found crowding at areas where lights exist 
rather than areas that lack lighting features. The lights add to the historical fabric 
spiritandsignificantly increase interactions with the street as observed in Figure 1 and Figure 3. 
Sections in the streetare designed asthe marketfor products as herbs, traditional clothing, 
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handmade jewelry, gold and silver crafts, copper and metal works, lighting products and many 
others. Activities are distributed along the street making sure to keep it livable all day long. The 
contemporary market which provides userswith authentic products. The demand forauthentic 
products is considered a present modern trend. The market is a significant attraction point for 
tourists, locals and a business area for the community as seen in Figure 2. 

Figure 3. Kid playing with lights. 
Source: Author. 

Figure 4. Contemporary Vendors. 
Source: Author  

Figure 5. Contemporary 
Library. Source: Author. 

3 DISCUSSION 

This research focuses on the contemporary rehabilitation technique as it serves our modern 
constant changing needs. Change is constant,and since some heritage sites became with no use 
today, its condition is declining, and various placesare found deteriorated or completely ruins. 
Rehabilitation is known to be a successful method of reviving heritage spaces according to 
research outcomes and thus an appropriate way to assure the sustainability of heritage 
spaces.Six impact factors were found amongst the literature review as shown in Figure 6. These 
factors are tested upon heritage space of El-Moez Street as a case study in old Cairo, Egypt. 

First, the relation between heritage rehabilitation and the community sense of belonging, the 
contemporary rehabilitation method was found to contribute on a physical and cultural level. 
Physically by providing the community with modern needs such as contemporary uses by the 
evolution process of which is, a library, a vendor, an aesthetical view of heritage and finally an 
activity to do there. Culturally by connecting people with their heritage spaces letting them 
honor their great treasures and enabling the community to add their contribution.Eventually, the 
sense of belonging to the community is increased on so many levels.Second impact factor was 
the interactive level provided. The interaction between heritage spaces and users was found on 
three main stages; visually, physically and sensually. The visual links between the contemporary 
features and the heritage space texture authenticity evoke the human eye making these spaces 
more appealing to users.Third are the rewards from applying the contemporary rehabilitation 
method. It is found to have three primary impacts; socially, sustainably and economically. From 
a social perspective, the techniqueimplemented enables the historical context to be used as an 
open community center as well as a gathering social place for all generations’ locals and 
tourists. Then, livability and functioning of heritage space ensure its sustainability for future 
users as long as it is kept updated. Last from an economic perspective, the method generates a 
healthy market, provides job opportunities for contemporary ideas by locals that heritage sites 
support aesthetically. 

Chapter 7: Preservation of historic buildings and structures

1173



Figure 6. Behavior Tools Map – Contemporary Applications and User Needs. Source: Author.

Fourth are prompts of the method. Permanent, seasonal and temporary prompts are three 
different yet complementary impact factors. Contemporary market is a continuousprompt that 
isconstantlyadapting to human needs by shifting products and goods without compromising the 
cultural artifacts like authentic jewelry, herbs, and metal crafts. Ramadan month, national 
holidays and occasional festivals are named to be seasonal prompts; these seasonal events 
increase the potential of getting heritage spaces livable. Each season is defined by significant 
features that local people and business owners respect, by which gives an authentic spirit for our 
intangible heritage to be enjoyed by the public. Eventually, the temporary prompts which occur 
with planned events like music concerts or festive occasions; these increases the number of 
visitors due to its limited timing and unique, authentic features accompanied by the 
contemporary event.The fifth impact is the regulations. Regulations on heritage sites in Egypt 
are divided between institutional regulations, governmental laws, and individuals. SCA, UN and 
International Council of Monuments and Sites (ICOMOS) are all institutions with legislative 
rules, regulations, and charters mandatory to be followed by conservators. Conservators, 
planners, architects and governmental officials are all individuals concerned in any conservation 
process. A regulated management plan needs to be set prior any procedurerelating to all parties 
involved to avoid conflicts emerging within the conservation process. 
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Last are the problems of maintenance and organization, which are considered factors of 
failure if not taken into consideration adequately. These two terms are effective when 
sustainable conservation is the target. Ensuring sustainability of heritage sites require a long-
term, flexible plan, thereby these plansneed to be easily updated for adaptation to user needs. As 
stated before in this research, human interest in heritage site is a crucial factor in the 
rehabilitation conservation process. Since user needs and human interests' changes rapidly over 
time, thereby to ensure the sustainability of our heritage, we must evolve heritage conservation 
process to comprehend these changes 

4 CONCLUSION 

Over the last decade, Egypt has been facing changes economically, politically, environmentally 
and socially. Regarding the change, our heritage couldbe introduced to the change wave-taking 
place at present. Resources all over Egypt could be beneficial to the development of the country, 
with utilization plans and scientific frameworks. In this research, the focus on the contemporary 
rehabilitation method is tested on the case study of El-Moez Street. 

This paper suggests adaptive reuse implementation as a contemporary approach to 
conservation. The research proposed user need as the primarydriver for the proposed method. 
The existence of required functions by the public ensures the sustainability of the approach as a 
practical solution for the heritage problem in Egypt. However, the adaptive reuse of heritage is 
challenging due to the awareness of its significant value as well as other factors that needs to be 
taken into considerations before initiating the approach. 

In this research, detailed observations of people interactions with contemporary additions are 
investigated. The result remarks the increasing interest after the approach was applied merely as 
in the case of El Moez Street. A set of definitions is generated by observations that the Egyptian 
context responds to. With the aid of the comprehensive literature review, a set of criteria for 
public perception is created to analyze human behavior around contemporary additions in 
heritage spaces. The positive outcomes ensurelong life functioning areas and cultural safety to 
pass on to future generations, making sure that future generations keep their interest in their 
heritage. 

This study adds to the available evidence of the contemporary method effect on rehabilitation 
of unused heritage sites. It provides some insights on the modernization of El-Moez Street 
reuse. Delivering such interventions on the site could be more elaborately manifested in the site. 
The more contemporary manifestation could be added to respond to user needs by adequate 
human behavior statistical analysis. The analysis should be carried out on the case study 
covering several aspects; social, economic, political, touristic, environmental and culture. 
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1 INTRODUCTION 

Stones used in building construction and ornamental elements get damaged over time as a result 
of weather effects, air pollution and growth of organisms on them (Warscheid & Braams, 2000). 
Biodeterioration generated by microorganisms, such as algae or cyanobacteria, has attracted 
considerable attention, especially when it is produced in artistic and historical heritage buildings 
(Griffin, et al., 1991).The harsh weather conditions (frosts, rain and drought) are mostly 
mechanical in nature and give rise to physical dissolution. The effect caused by environmental 
pollution has a physical-chemical nature and also can be related to adverse environments, like 
sea breezes that carry substantial amounts of salt suspended particles (Chabas & Jeannette, 
2001). In addition to the above, biodeterioration should be taken into account because of its 
mechanical nature as well as the chemical action of organic material deposited by higher beings 
(droppings), like metabolites originated by microorganisms. The aesthetic deterioration can 
either be accompanied by the deterioration or improvement of certain stone characteristic 
parameters. 

There is a vast literature concerning the topic of biodeterioration and it involves numerous 
facets, such as artistic, biological, ecological or environmental aspects, and so on. Typically, the 
biodeterioration is addressed through case studies covering buildings and ornamental elements, 
like fountains and ponds (Bolívar & Sánchez, 1997; Sarró, et al., 2006; DePriest & Charola, 
2017;), and rarely happens in a controlled manner. Many different types of excreted metabolites 
are widely known, and possible scenarios about their effect over stones in this case studies are 
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ABSTRACT: One of the most important weathering factors of building stone, besides the 
meteorological phenomena (rain, snow, drought, hail…) is the biodeterioration produced by 
micro-organisms. In situations of water stress or extreme temperatures, microorganisms respond 
with the excretion of several metabolites that can affect stone. The effect of some metabolites 
(citric acid, ascorbic acid, oxalic acid, glucose and glycerol) has been evaluated on two types of 
stone with dissimilar porosity, limestone and Macael marble. The samples have been subjected 
to several cycles of exposure to metabolites, followed by freezing and desiccation as well as 
other cycles without exposure. The deterioration of the stones has been quantitatively evaluated 
by physical properties (bulk density, porosity, absorption and capillary water absorption). This 
study has concluded that deterioration depends on the nature of the stone, the presence or 
absence of metabolite and its chemical nature. The control of microorganisms present on 
building stone is essential for its conservation. 
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proposed (Centeno, et al., 2016; Wase et al., 2017). However, little is known about their 
performance under controlled laboratory conditions.

Simulation of natural phenomena in the laboratory is not an easy task, particularly if they 
develop over a period of many years or even centuries. Despite that, it is possible to carry out 
some tests using climatic chambers, in which factors like temperature, moisture or action of 
chemical substances are accelerated. This enables us to achieve an intense action in a short 
period of time, which is equivalent to a smooth action over a long span of time (up to centuries).  

Annual cycles can be simulated in a few hours, exposing the materials to abrupt and intense 
changes in environmental conditions. Regarding durability tests on materials, it is common to 
cause strong freezing, in the presence of high moisture, and then lead the material to a strong 
and fast desiccation at elevated temperature.  If, apart from that, the material is exposed to the 
activity of several substances, it is possible to evaluate their relative effect upon these annual 
cycles in an accelerated way (Taghipour et al., 2015; Vázquez et al., 2013). 

The aim of this study is to clarify the action of a selected group of metabolites, usually 
excreted by microorganisms, after freeze-thaw-drying-washing intense cycles on stones that are 
commonly used in historical and artistic heritage.   

2 MATERIALS AND METHODS 

2.1 Stones 
Two types of stone have been chosen: Macael marble and limestone, both were supplied by 
Tino Natural Stone (Marbella, Spain). They share similar chemical composition (>98% of 
CaCO3) but have very different porosity. The most interesting properties for this study are 
shown in Table 1. The different value of porosity implies that limestone has lower apparent 
density, higher water absorption and higher capillarity than marble. 

Table 1. Stone’s specifications. 
Stone Length Width Thickness Apparent density Absorption Capillarity

cm cm Cm kg·m3 % g·m-2·s-0.5

Macael Marble 10.0 5.0 2.0 2.7 0.1 0.316
Limestone 10.0 5.0 2.0 2.2 5.5 85.2

2.2 Metabolites and other reagents 
Amongst the huge variety of metabolites that are excreted by cyanobacteria and algae, two 
groups have been chosen because of their representativeness and availability: one of them 
entailing low-molecular weight organic acids and the other one entailing polyhydroxy 
compounds. As a comparison, trials with hydrochloric acid and distilled water have been 
performed as well. The Table 2 shows the specifications of these reagents. 

Table 2. Reagent's specifications. 
Reagent Specifications Supplier Reference
1. Hydrochloric acid 37.20 % PanReac AppliChem 871020
2. Citric acid anhydrous 99.5 % - 100.5 % PanReac AppliChem 141808
3. Oxalic acid 2-hydrate pure 99 % PanReac AppliChem 141041
4. L(+)-Ascorbic acid 99.0 - 100.5 % PanReac AppliChem 141013
5. Glycerol > 98 % Faisa
6. D(+)-Glucose anhydrous 97.5 % - 102.0 % PanReac AppliChem 141341
7. Desionized water 18.2 M ·cm Millipore
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2.3 Equipment 
Thermostatic chambers (CLN 32 STD INOX/G model) were used to simulate elevated 
temperature and drought conditions. Freezer (CNP3803 Index 20B/088 model) to simulate low 
temperature and freezing conditions. To simulate stable temperature and moisture conditions, 
thermostatic chambers (ST 2/2 COMF model) were employed. 

Mass variations were estimated using a balance with accuracy of ± 0.01g (Precisa BJ 1000C 
model), and the variation of dimensions were measured using a caliber with an accuracy of ±
0.01mm (GT-DC-01 model). The pH of the different solutions was measured by means of pH-
meter (Crison mi-cropH2000 model). 

2.4 Experimental procedure 
In order to simulate the biodeterioration in the laboratory, 10 cycles have been carried out. Each 
one involves contact between metabolites and stones, followed by freeze-thaw-drying intense 
stages, exposure to elevated temperature, and finally, washing-drying stages to start a new 
cycle. 

Each cycle consists of: 
1. Immersion of stones in solutions of each metabolite (concentration of 0.1 mol/l; 300 

ml) for 30 minutes. The target is to simulate the effect by direct contact of metabolites 
that microorganisms generally excrete. 

2. Freezing of stones at -32ºC for 1h 30 minutes (samples surface is previously dried). 
This is because, after that time and at that temperature, freezing at 0ºC in the middle 
of the stone is ensured as soon as possible. Thus, frosts effect is simulated. 

3. Heating of stones at 70ºC for 1h 30 minutes. This time ensures heating at 40ºC reach 
the middle of the stone. In such a way, high temperatures during summertime with 
direct sun are simulated. 

4. Immersion of stones in running water with a flow rate of 0.002l/s approximately, for 
20h to ensure samples washing. In this step, superficial washing effect due to the rain 
is simulated. 

5. Drying of stones at 70ºC for 4h. This step enables accurate dry weight measures to 
evaluate weight losses in each cycle. Weighing of samples is carried out with an 
accuracy of 0.01g. 

In cycle 0 and 10, stones masses were measured in different moisture conditions for the later 
calculation of hydric tests. Between cycles, stones were kept at ambient temperature (25ºC) in 
thermostatic chambers. 

Figure 1 shows the studied stones in cycle 0 and cycle 10 (before step 4). 

Figure 1. Studied stones, marbles (above) and limestones (below), in cycle 0 (a) and after 10 cycles of 
treatment (b).
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2.5 Hydric tests 
Absorption has been calculated in accordance with UNE-EN 13755 standard. This test allows us 
to determine the water addition within the stone. 

The capillary rise test was carried out according to the UNE-EN 1925 standard. This test 
allows us to determine the capillary absorption coefficient (C). 

2.6 Calculation of stone’s dimensions 
For each dimension (length, width and thickness), 5 measurements were taken. The average 
values have been those considered to analyse their variations and to calculate volume, perimeter 
area and specimen surface area submerged in water. 

3 RESULTS AND DISCUSSION 

3.1 pH of solutions 
The pH in aqueous solutions 0.1M of metabolites and other reagents where stones were 
immersed are shown in Table 3.  

Table 3. pH of the solutions where stones were immersed. 
Solution pH
1. Hydrochloric acid 1.39
2. Citric acid anhydrous 2.18
3. Oxalic acid 2-hydrate pure 1.60
4. L(+)-Ascorbic acid 2.05
5. Glycerol 5.99
6. D(+)-Glucose anhydrous 5.40
7. Deionized water 6.52

3.2 Relative change of dimensions and anisotropy 
After 10 accelerated ageing cycles, stone’s dimensions (length, width and thickness) were 
measured and differences between initial and final dimensions were calculated (Figs 2-3). It is 
noticeable that limestone is the most affected material, while Macael marble resists better the 
metabolites action. As could be expected, hydrochloric acid generates the most severe attack 
and, for this reason, represents the greater intensity reference. Water also produces changes in 
stone’s dimensions, and represents the reference action of meteorological agents in the absence 
of metabolites. 

Surprisingly, citric acid (a weak organic acid) caused corrosion in materials almost as intense 
as hydrochloric acid. As shown in Table 3, citric acid has a higher pH than ascorbic acid 
(vitamin C) but the first one is more aggressive for stones than the second one, as well as oxalic 
acid. This is due to the fact that citric acid, apart from acting as an acid breaking down 
carbonate ion into CO2, acts as a sequestering agent for calcium ion. Therefore, the combination 
of both factors result in a much stronger attack on stones. 

CaCO3(s) + H3Cit(aq)  CO2 + CaHCit(aq) + H2O   

In the same way, it is observed that oxalic acid, although it is almost as acid as hydrochloric 
acid (pH=1.60), had scarcely changed the stone’s dimensions, and even a slight increase in 
thickness can be seen. This can be justified because of the exchange of carbonate ion (released 
as CO2) for a larger oxalate ion with greater weight, giving rise to very insoluble calcium 
oxalate, which is deposited on the surface. 

CaCO3(s) + H2Oxa(aq)  CO2 + CaOxa(s) + H2O 
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Figure 2. Change of Macael marble stone’s dimensions after 10 accelerated ageing cycles. Length ( ), 
width ( ) and thickness ( ). 

Figure 3. Change of limestone stone’s dimensions after 10 accelerated ageing cycles. Length ( ), width 
( ) and thickness ( ).

Water, as shown in figures, also produces a loss in stone’s dimensions, less intense but 
significant enough, due to a well-known phenomenon. This phenomenon is produced by the 
increase in ice crystals volume by the time of freezing, which cause the stone weathering as a 
result of the mechanical action in their fissures and pores. Despite the fact that Macael marble 
stones are less porous than limestone stones, this phenomenon is stronger over marble stones. 
This might be justified on the assumption that marble is more crystalline, and therefore, more 
brittle and susceptible to mechanical action of ice crystals. 

Glycerol and glucose metabolites are neither acids nor sequestering agents. Furthermore, they 
have very interesting colligative properties. Owing to the freezing-point depression, a well-
known physical phenomenon, glycerol and glucose solutions only freeze at temperatures below 
0ºC. In addition, when freezing, ice crystals formed are much smaller than those of the pure 
water. This leads to, as shown in figures, a lessened weathering when these metabolites are 
present, compared to water effect. Glycerol and glucose, and by extension, similar polyhydroxy 
compounds, have a freezing-point depression effect, already known to many diverse 
technological applications. Regarding weathering, microorganisms that excrete this kind of 
substances could produce, consequently, a certain bioprotector effect on stones. 

Turning to Figure 2 and Figure 3, it is observed that changes in stone’s dimensions are not 
homogeneous according to spatial directions. Even though limestone and marble are different 
types of stone (sedimentary and metamorphic, respectively), both share a similar formation 
process which consists in sedimentation of insoluble calcium carbonate thin crystal layers as a 
result of decomposition of soluble carbonates calcareous solutions. 

Ca(HCO3)(aq) CaCO3(s)  + CO2 + H2O 

Between layers, small remnants of silicates and other materials are usually present, thus both 
marble and limestone are anisotropic. Stonemasons, those who cut stones to apply them in 
building, tend to do so parallel to the layers. In that way, floors and plates become more 
resistant to pressure and abrasion. This is evidenced by the difference of changes in stone’s 
dimensions, due to the metabolites action, according to the three spatial dimensions. In all 
samples, the decrease or increase, as the case may be, is more pronounced in stone’s length or 
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width, while in thickness, which is perpendicular to the layers, changes of stone’s dimensions 
are much smaller. 

3.3 Mass and volume change of stones and its influence on bulk density 
Figure 4a shows mass change of Macael marble stones after 10 accelerated ageing cycles and 
volume change of stones is displayed on Figure 5a. Similarly, Figure 4b and 5b show mass and 
volume change of limestone stones. It is observed that: 

• Changes produced by studied metabolites, especially those more aggressive, are much 
more intense on limestone than on marble stones. Thus, for example, the mass of 
Macael marble stone diminishes almost 2g with citric acid while those of limestone 
stone decreases almost 6 grams. Something similar occurs with volume: 1.5cm3 of 
volume loss on marble and about 5cm3 on limestone. 

• Regardless of material type, hydrochloric acid (used as a reference) is the most 
aggressive substance and, predictably, causes the most acute reduction in mass and 
volume. Citric acid is a weak acid but, unexpectedly, its behavior is comparable to that 
of hydrochloric acid. Ascorbic acid (vitamin C) also shows noticeable effects of 
corrosion. 

• However, oxalic acid generates slight increases of mass. It is probably due to the fact 
that calcium oxalate is insoluble.  Thus, for each missing mol of calcium carbonate, one 
mol of calcium oxalate with higher molecular mass is deposited. In terms of volume, the 
oxalic acid behavior is similar to the mass increase. 

• Glycerol, glucose and water (used as a reference substance) have scarcely changed mass 
or volume.  

• For each type of stone and metabolite there is a correlation between mass variation and 
volume variation, irrespective of whether it is a decrease or an increase. So, bulk density 
hardly changes substantially. 

Figure 4. a. Change of Macael marble stone’s mass after 10 accelerated ageing cycles; b. Change of 
limestone stone’s mass after 10 accelerated ageing cycles.

Table 4 collect the bulk densities of stones calculated for all metabolites, before and after 10 
accelerated ageing cycles. It can be seen that bulk density remains constant, which is compatible 
with the previous observations about mass and volume variation. 
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Table 4. Bulk density values, g/cm3, of Macael Marble and limestone stones. 
Macael Marble Limestone

Metabolites Cycle 0 Cycle 10 Cycle 0 Cycle 10
1. Hydrochloric Acid 2.67 ± 0.01 2.692 ± 0.009 2.188 ± 0.009 2.17 ± 0.01
2. Citric Acid 2.68 ± 0.02 2.683 ± 0.002 2.175 ± 0.004 2.16 ± 0.01
3. Oxalic Acid 2.706 ± 0.006 2.704 ± 0.007 2.204 ± 0.006 2.182 ± 0.009
4. Ascorbic Acid 2.69 ± 0.01 2.702 ± 0.006 2.22 ± 0.01 2.221 ± 0.006
5. Glycerol 2.69 ± 0.03 2.709 ± 0.008 2.22 ± 0.02 2.214 ± 0.006
6. Glucose 2.711 ± 0.009 2.720 ± 0.008 2.188 ± 0.009 2.18 ± 0.01
7. Water 2.67 ± 0.02 2.70± 0.01 2.262 ± 0.008 2.268 ± 0.003

Figure 5. a. Change of Macael marble stone’s volume after 10 accelerated ageing cycles; b. Change of 
limestone stone’s volume after 10 accelerated ageing cycles.

Consequently, losses in mass and volume associated with relatively constant bulk densities 
means that corrosion of stones by metabolites is essentially a superficial phenomenon. This is in 
particular relevant for limestone. Despite being very absorbent, limestone suffers corrosion 
preferably on the surface, rather than within stone. This is because kinetics of chemical 
reactions between metabolites and calcium carbonate is much faster than kinetics of absorption. 
Therefore, metabolites react with the stones surface and no more corrosion is produced by the 
time metabolite is absorbed. 

3.4 Changes in water absorption and capillarity 
Table 5 shows initial and final absorption values after 10 cycles for both stone types and all 
studied metabolites. Following the action of metabolites, water absorption must be checked to 
ensure that no substantial changes are produced. This is in line with the constant bulk density 
previously analysed. Hence, internal corrosion is not generated and no new holes are created. 
So, holes are not big enough to increase absorption values significantly. 
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Table 5. Water absorption values, %, of Macael Marble and limestone stones. 
Macael Marble Limestone

Metabolites Cycle 0 Cycle 10 Cycle 0 Cycle 10
1. Hydrochloric Acid 0.130 ± 0.008 0.117 ± 0.008 6.39 ± 0.02 6.59 ± 0.02
2. Citric Acid 0.131 ± 0.007 0.171 ± 0.008 6.48 ± 0.02 6.36 ± 0.02
3. Oxalic Acid 0.108 ± 0.007 0.108 ± 0.007 6.18 ± 0.02 6.03 ± 0.02
4. Ascorbic Acid 0.058 ± 0.007 0.091 ± 0.007 5.93 ± 0.02 6.11 ± 0.02
5. Glycerol 0.072 ± 0.007 0.098 ± 0.007 5.99 ± 0.02 5.80 ± 0.02
6. Glucose 0.112 ± 0.007 0.108 ± 0.007 6.31 ± 0.02 6.20 ± 0.02
7. Water 0.118 ± 0.008 0.092 ± 0.008 5.01± 0.02 5.06 ± 0.02

While absorption indicates how much water can be absorbed by stones, capillarity is related 
with water absorption velocity per unit area from the wet bottom to upper dry zones. Capillarity 
is connected with pore size and stone “microchannels” as well as physical properties of 
absorbed liquid. However, capillarity is not necessarily related to the high amount of free holes. 

Figure 6 shows capillarity values for stones before and after 10 cycles of treatment. To 
achieve a better understanding of the impact on capillarity, the abscissa axes have been drawn 
referred to capillarity initial values (before treatment) for Macael marble and limestone, 
respectively. Increases in capillarity are plotted upward and decreases in capillarity are plotted 
downward. Macael marble capillarity is very low (0.3161g/(m2s0.5), since marble is quite 
compact. 

On the other hand, limestone capillarity (85.203g/m2s0.5) is appreciably greater. 
Metabolites impact on marble capillarity after 10 accelerated ageing cycles is low, but 

considerably high compared to capillarity initial values (before accelerated ageing cycles). In all 
cases, capillarity increases, particularly citric acid followed by hydrochloric acid and water. 
Oxalic acid, ascorbic acid, glucose and glycerol capillarity show less increase than water 
capillarity. So, in moist environments these metabolites protect marble against adverse weather 
conditions. 

Metabolites impact on limestone capillarity is very disparate. Glycerol and oxalic acid effect 
are particularly noteworthy since they lead to a marked capillarity reduction. Regarding oxalic 
acid, capillarity values shift from 85.203g/m2s0.5 to just 25.448g/m2s0.5; glycerol capillarity 
values achieve 70.81g/m2s0.5. This has really interesting implications, since this metabolites 
released by microorganisms diminish capillarity and, for instance, could protect walls from 
moisture. This would enable an improvement in heritage preservation and even these same 
microorganisms might be employed in bio-restoration of porous stones like limestone. 

Figure 6. a. Capillarity of Macael marble stones after 10 accelerated ageing cycles; b. Capillarity of 
limestone stones after 10 accelerated ageing cycles. 
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3.5 Aesthetic alterations: color and texture 

3.5.1 Color 
The colors of stones have been recorded in dry conditions, using the notations for hue, value and 
chroma as given in the Munsell Soil Charts (Munsell, 2000). The Munsell notation for color 
consists of separate notations for hue (dominant spectral color), value (lightness/darkness of 
color) and chroma (strength of color), which are combined in that order to form the color 
designation. This notation is especially useful for international correlation, since no translation 
of color names is needed.  

After 10 cycles, stones do not show significant changes in color, except the limestone that 
was treated with ascorbic acid: limestone without treatment: 10YR 8/1.5, a very pale brown-
white; limestone after ascorbic treatment: 2.5Y 8/5, a yellow-pale yellow (Fig. 7a). Regarding 
marble stones, color is N 8.5/, a very light grey-white, before and after the treatment.  

3.5.2 Texture 
Hydrochloric, citric and ascorbic acids, due to their aggressiveness, generate rough surface and 
local pitting corrosion. Because stones have a layered structure, between layers it is possible to 
notice fissures in some cases (e.g. ascorbic acid, Fig. 7b). By contrast, oxalic acid leads to a 
more compact structure; glycerol provides a smooth and slippery surface and glucose maintains 
initial texture.

Figure 7. a) Limestone stone after (left) and before (right) treatment with ascorbic acid; b) Macael marble 
stone after treatment with ascorbic acid. 

4 CONCLUSION 

Accelerated ageing tests of stones in the presence of metabolites usually excreted by 
microorganisms, have made possible to predict their effect on stones in the long-term under 
controlled laboratory conditions. Throughout this preliminary approach performed with Macael 
marble and limestone (both made by calcium carbonate), a mechanism of interaction between 
metabolites and stones have been suggested. 

Figure 8 shows a model of interaction between stones and metabolites together with reference 
substances employed. The main features of such model are: 

a) Metabolites interaction is substantially superficial. It is produced on the outermost 
layers of stone. The hypothesis that can be made is that kinetics of interaction 
metabolite-stone is much faster than those of absorption. 

b) Superficial interaction implies that mass and volume changes of stones are not 
conductive to substantial variations of bulk density. 

c) Besides, superficial interaction implies that water absorption is not substantially 
modified owing to the absence of large empty holes within stones. 

d) Acid metabolites react with calcium carbonate forming water soluble substances that 
lead to a superficial corrosion. Consequently, fine fissures were created and 
capillarity increased (for citric acid and ascorbic acid). Citric acid is especially 
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aggressive towards stones because of its acidic nature and high calcium sequestering 
power. In contrast, oxalic acid forms insoluble calcium oxalate. Therefore, fissures 
and pores get filled and capillarity did not decrease and even weight and volume of 
stones slightly increased. 

e) Polyhydroxy metabolites, such as glucose or glycerol, do not produce corrosion since 
they are not acids. Moreover, they are able to inhibit adverse weather conditions 
effect. This can be justified by admitting these metabolites to act as cryoprotectants 
under freezing conditions. 

To conclude, the impact of microorganisms on heritage stone buildings conservation can 
either be detrimental or beneficial, depending on the metabolites excreted. On one hand, citric 
acid and ascorbic acid (vitamin C) excretions are harmful, so microorganisms producing these 
metabolites should be removed. On the other hand, excretion of polyhydroxy compounds, like 
glycerol or glucose, provides a slight protector effect. Furthermore, oxalic acid excreted by 
microorganisms, or its direct application, can be beneficial to heritage marble or limestone stone 
buildings preservation and reinforcement. 

Figure 8. Model of metabolites attack on stones made by calcium carbonate, such as marble and 
limestone. 

Nevertheless, further investigations should be done. For example: testing other types of 
metabolites, such as amino acids or proteins, at different concentrations and other types of 
stone. 
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1 INTRODUCTION 

Renovation, restoration, and conservation of historical heritage buildings are specific project 
areas in the construction sector. These projects generally need special attention and 
professionals who are experienced in specific areas. One of these areas is structural engineering. 
Although all professionals contribute to these projects, structural engineers are the only group 
who are responsible for the repair and strengthening of historical structures. This is donewith 
the view of structural sufficiency and the safety guidelines as determined by the legislative 
authorities (Giannopoulos & Asteris, 2011), the Venice Charter of 1964, and the 
ICOMOS/ISCARSAH Recommendations for the Analysis and Restoration of Structures of 
Architectural Heritage of 2003. However, structural engineers face several challenges during 
these projects. 

One of the challenges is that these guidelines aren't specific road maps for restoration 
projects. These guidelines specify the general principles such as authenticity, reliability, 
compatibility, durability, reversibility, and monitorability (D’Ayala, 2014). Unfortunately, these 
general principles could be open to debate when actually applied. Some implementations could 
be interpreted differently. On the other hand, researchers are creating road maps to study 
specific areas like guidelines for the on-site assessment of historic timber structures (Cruz et al., 

The need for innovation in historical building restoration projects 

B. Balaban-Okten 
Department of Architecture, Fatih Sultan Mehmet Vak f University, Istanbul, Turkey 

M. S. Okten 
Department of Architecture, Mimar Sinan Fine Arts University, Istanbul, Turkey 

ABSTRACT: The restoration of historic buildings requires a comprehensive approach through a 
collaborative effort. Historic buildings have unique problems and sometimes it is hard to 
determine the main causes of these problems. The main purpose of these restoration projects is 
to carry these cultural heritage monuments into the future with minimum changes to their 
structures and characteristics. This is the main challenge. These unique buildings require 
innovative construction ideas for restoration. The aim of this research is to understand the 
causes of innovative solutions and the processes of creating new ideas in restoration projects. 
The creation of new ideas in restoration projects has been explored extensively from an 
“insider's” perspective in the following case study. A restoration project in Eyup/Istanbul is 
selected which one of the researchers takes a professional role in that project. Participant 
observations and semi-structured interviews were used to collect data. The results indicate that 
determining the problem on site is the key fact in the process of innovation. Secondly, the site 
conditions and the laborers’ capabilities also are significant factors for finding solutions. 
Thirdly, new ideas carry more risks and unknown construction processes create question marks 
in professionals’ minds. If it isn’t necessary, professionals don’t accept innovative ideas for 
restoration projects. Lastly, interviews have shown that researches on innovative construction 
techniques give construction professionals confidence to try novel solutions. Therefore, these 
results are encouraging for the researches in the area. 
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2015) or the refurbishment of a traditional timber floor with a reversible technique (Riggio et 
al., 2014). These studies also improve the roadmaps which detail the needs involved in the 
repair and strengthening of historical buildings. Due to historical buildings' unique problems, 
these roadmaps necessarily focus on very specific processes such as timber floor strengthening 
(Riggio et al., 2014). 

A second challenge in the restoration of historical buildings is determining the main cause of 
the structural damage. Determining the main cause of the problem is also a big step in finding 
the solution. Structures in big cities especially face structural problems caused by infrastructure 
development (Zhang et al., 2015) like tunnel excavations, water pipelines, electrification, and 
roads. Such construction causes movement in the soil. These soil movements cause cracks on 
the walls and even partially demolish the buildings. 

In addition, earthquake zones like Istanbul have ground movements on a regular basis. 
Earthquakes are also a significant challenge. Previous earthquakes in historical areas 
demonstrated the urgent need to repair and strengthen these structures (Rossetto et al., 2014; 
D’Ayala, 2014). There is a collaborative project which has been co-founded by the European 
Commission called NIKER (New Integrated Knowledge based approaches to the protection of 
cultural heritage from Earthquake-induced Risk - www.niker.eu). This project aims to develop 
and validate complete and diversified innovative technologies and tools for systemic 
improvement of the seismic behavior of cultural heritage assets. 

The last challenge facing structural engineers is that their repair and strengthening projects 
receive criticism from researchers and other professionals (Balaban-Okten et al., 2016). For 
instance, Cruz et al. (2015) emphasized that "repair or strengthening work should only be 
carried out for heritage structure as a last resort and then any intervention should be kept 
minimum. ". 

The above-mentioned challenges are causing the creation of innovative ideas in restoration 
projects, especially on site while construction work continues. Much construction innovation is 
project-based, and many innovations, particularly organizational ones (Gray & Davies, 2007). 
Gambatese and Hallowell (2011) are defined innovation as positive changes resultingfrom new 
ideas. On the other hand, Modena et al. (2013) emphasized that new materials and techniques 
did not bring success in repairing and strengthening buildings. They offer a new perspective in 
strengthening projects with traditional materials and techniques. 

These studies also show the need for innovative solutions with new perspectives in 
restoration. The aim of this research is to understand the cause of innovative solutions and the 
processes of creating new ideas in restoration projects from the perspective of structural 
engineering.To reach this aim, the creation of new ideas in restoration projects has been 
explored extensively from an “insiders” perspective with this case study. This restoration 
project in Eyup/Istanbul has been selected, where one of the researchershas also taken a 
professional role in the project. This case study research mainly explores and tries to understand 
the dynamics of innovative ideas in a restoration project. 

2 CASE STUDY 

2.1 Research methodology 
The research adopts a reflective practice approach underpinned by a participatory action 
research methodology (Marshall, 2016). This approach was used to investigate the innovation 
processes in this specific restoration project. One of the researchers also took a professional role 
as a structural engineer in this project. During this project, this individual gathered documents, 
meeting notes, interview notes, and other observations. The value of a person’s reflection can be 
greatly enhanced by a greater understanding of the process (Rezgui et al., 2011). 

It is believed by the researchers that the best way to understand processes and problems of a 
projectis to work inside that project. Working in restoration projectsas a researcher and 
professional,two different worldperspectivesmust come together. One perspective is academic 
and other is professional engineering perspective. This situation would give a chance to 
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intensive look into these projects. This research aims to reflect experience of an academic and 
professional engineer to understand innovation need in historical building projects. 

2.2 Historical background 
Sheikh Murad Mosque is one of the buildings in a Muslim theological school complex 
(madrassah) which was built in the first half of the 18th century in Istanbul (Figure 1 &Figure 
2). This mosque has been suffering severe damage until today due to earthquakes, insufficient 
maintenance, and aging. Therefore, Sheikh Murad Mosque has been subjected to several 
restoration projects during its lifetime. 

Figure 1. Sheikh Murad Madrassah (From restoration projects’ archive).

In 2011, a charitable foundation in Istanbul commissioned a strengthening project for the 
restoration of this mosque. Due to budget problems, this restoration project could not 
commence. However, since 2011, the number of restoration projects in Turkey has been 
increasing tremendously because legal authorities started to allocate more funds from the 
general treasury. Therefore, in 2014 a municipal department requested that an architectural firm 
complete the restoration of all buildings in the madrassah. Due to the increased funding, the 
2011 strengthening project was revived and revised.

Figure 2. Sheikh Murad Madrassah site plan.
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2.3 Restoration project phases 

2.3.1 2011 project 
The initial commission in 2011 was to restore only the Sheikh Murad Mosque without 
addressing the other buildings in the madrassah. Due to the severe cracks and heavy damage in 
the mosque, it was decided to immediately strengthen the dome and stone masonry of the walls, 
even without a fuller analysis. 

A common occurrence in Ottoman Istanbul, many historical structures were "invaded" by 
residential buildings, which were actually built as extensions onto the outer walls of the existing 
structures. The Sheikh Murad Mosque was no exception (Figure 3). 

Figure 3. Residential buildings on the outer walls of the existing structure.

After a visual inspection of the other three facades of the mosque (without any residential 
attachments), a strengthening project was proposed by the above mentioned structural engineer. 

The structural engineer was asked to prepare a project based on this visual inspection to 
address the above-mentioned difficulties regarding this mosque. The limitations of this first 
project was the lack of technical data such as soil parameters and material strengthening 
parameters. Unfortunately, this project could not be carried out due to budget problems. 

2.3.2 2014 project 
In 2014, an architecture and restoration firm took on this project as the general project manager 
and started to renovate all buildings in the madrassa. After finishing some parts of the 
renovation, damage occurred again. The firm decided to plan in more detail, by first 
investigating the soil. Followed by material tests. Finally, the second project was ready to start. 

The interviews conducted in the neighborhood indicated that several infrastructure additions 
were applied to buildings in the area, especially over the last 30 years. These include the 
settlement of water pipes and internet data cables. These additions were applied by digging soil 
just near the masonry walls and the depth of the digging varied by up to four meters. It is 
obvious that these interventions are so critical for the masonry wall foundations. It is possible 
that these additions would probably be the reason for the rotation and settlement of the masonry 
walls. Another research project showed that ancient pipelines were settled in this area. One 
sample inspection hole revealed this information. These water lines released the water into the 
soil. This could also be the reason for the soil movements. 

According to this information from the field, a new structural strengthening project was 
designed. The general concept of the strengthening project was to first strengthen the walls and 
the dome of the mosque, and then to support the masonry walls, which also support the soil to 
prevent soil movements. 
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3 FINDINGS AND DISCUSSION 

3.1 Causes of innovation in this restoration project 
In this case study, five general themes on the causes of innovation were derived from the data. 
These themes are: site conditions, structural properties of the building, current construction 
regulations and restoration principles, the local construction industry's capabilities, and research 
on best practices in this area. All five of these themes were also limitations which forced the 
structural engineers to innovate. These themes will be explained through two structural 
strengthening interventions. The first phase was strengthening to connect the masonry walls as a 
hall box by using steel tension ties inside the walls. The second phase was supporting the 
masonry walls by reinforcing them with concrete buttresses. Due to the weak soil, the 
foundation of the buttresses was supported by piles. 

Table 1. Causes of innovation in this restoration project. 
Cause of innovation First phase (Walls) Second phase (Soil)

Site Conditions  
Filled ground, narrow street 
around the mosques walls, 
ancient Roman pipelines. 

Structural properties of the 
building Cracked stone masonry walls  

Construction regulations and 
restoration principles 

Earthquake Regulations
Conservative Guidelines 

Earthquake Regulations
Conservative Guidelines 

Local construction industry's 
capabilities 

Only one firm capable of 
implementing intervention 
(using horizontal drilling 

technique to create continuous 
space along the wall for steel 

ties) 

The necessity of changing the 
project due to local f rms' lack 
of technology and experience 

Research on this area and best 
practices 

Hüseyin A a Mosque
Restoration (Uluda  & Y lmaz, 
2014), Nuruosmaniye Mosque 

Restoration (Ç l , 2012) 

Konya Alaaddin Mosque 
Restoration, Ortaköy Mosque 

Restoration (Naml , 2001) 

3.1.1 The first phase 
The first phase of this project was the strengthening of the masonry walls by connecting them as 
abox by using steel tension ties inside the walls. There were four general reasons for selecting 
this strengthening method. The first one was structural properties of the building. The second 
reason was to fulfill the earthquake regulations and conservative guidelines. The third one was 
the local construction industries' capabilities. The last reason was to find an intervention which 
could accepted by the researchers in the area. Unless these four themes are separate topics, these 
topics are related to each other with different aspects. 

Mosque was a stone masonry building and there were cracks on the walls. There was a need 
for a box behavior to hold together these walls. This was the first concept design part for repair 
and strengthening of the building. Following the decision of box behavior to establish structural 
integrity, second step was the decision of the method. There were three different methods for 
this aim. 

One of the traditional methods was to build reinforced concrete beams on the walls and 
connect the walls together.This method was not preferred due to the difficulty of construction. 
The other reason was the possible masonry wall damage caused by the rigidity of the reinforced 
concrete beam during the earthquake(D’Ayala, 2014).The second alternative method was to 
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take the building into a frame with a steel bracelet structure. This method was also used by the 
professionals in restoration projects like Double Minaret Madrasah in Erzurum (Okuyucu & 
Aydin, 2010). This method was also not preferred because it affected the building appearance, 
was open to atmospheric effects and had a better alternative. Finally, it was decided to apply 
stainless steel bars into the masonry walls in two different elevations to support structural 
integrity. Thanks to the horizontal drilling technique of making a continuous space through the 
wall, it was possible to apply this method.This method has been chosen because it provides 
restoration principles such as authenticity, reliability, durability and compatibility (Figure 4). In 
addition, this technique was used in many restoration projects in Istanbul and had the validation 
from conservation committees. 

The decision of repair and strengthening of the Mosque the current construction industry’s 
capabilities were taken into consideration. For this reason, the masonry wall strengthening 
method has been chosen according to the past interventions in Istanbul. Despite selecting an 
applied strengthening intervention in restoration projects, contractor firm couldn’t reach a firm 
which could apply this intervention and the structural engineer was asked for help. 

Figure 4. Strengthening the structure with stainless steel tension bars.

3.1.2 Second phase 
Second application was supporting the masonry walls by reinforced concrete buttresses. Sheikh 
Murad mosque was built on a filled and poor soil.Ancient pipelines have been found in this 
area. Construction regulations and restoration principles generally have an intersection set for 
rules. This intersection set should demand the repair needs of the structure. Sheikh Murad 
Mosque had one serious problem which threaten the structure. It was the ground movement. 
According to the regulations, professionals should take the needed precautions to stop the 
ground movement to prevent structural overturning and demolishment. Structural engineer 
proposed concrete buttressesaround the main walls of the mosque as a structural necessity and 
safety (Figure 5). Lead plates were used between the masonry walls and the buttresses to 
prevent direct contact. Another problem with the construction site was that the work area was 
limited.The main walls of the building were surrounded by a narrow street and apartments close 
to the building.This meant that the buttresseshad to be limited in size and ground piles should 
have finished also in that line. 
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Figure 5. Construction of reinforced concrete buttresses.

In the construction phase of the piles five firms were invited to the site to give a bid for this 
pile application.The companies have stated that they will not be able to implement pile 
application because of the difficulty of the application area, the small amount of work and the 
need of different equipment for the small pile diameter.In addition, the fact that there was no 
special unit price for the pile application in difficult site conditions, was another reason why 
companies should not approach this work.After a few months of lost time, a firm has proposed 
and implemented a different pile system from the original project. 

3.2 Barriers for innovative ideas 
Research showed that barriers are also a motivation for innovative ideas. Every barrier 
forcesprofessionals to find a new solution or develop their solution. Barriers related tolocal 
construction industries’ capabilities, prevent the use of innovative ideas. Maude (2008) 
emphasized thattraining activities which would be programmed on sitegave positive results to 
improve local labor capabilities. 

Application of innovative ideas in restoration projects has many unknowns, so there are 
concerns in practice for selecting restoration methods according to the conservation 
principles.Every new intervention in the restoration projects can lead to new problems. D’Ayala 
and Forsyth (2007, p.6) mentionedthe conflict between safety standards and conservation 
philosophy and emphasize a need of development of standards. 

Another barrier is that there is no common knowledge management and network that is used 
to share the strengthening methods used in restoration projects.Accessibility of the project 
information of the constructed applications will contribute to the selection of the methods of the 
new restoration applications. 

4 CONCLUSION 

It is important to understand that historical building restorations need special attention, care and 
technical application process besides the general construction techniques. In this case study, it 
was possible to find only one firm to drill a hole through the masonry walls and apply steel 
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tension ties. Construction companies in Turkey are used to work with standard application and 
they don’t have enough flexibility to apply different projects that need different needs. 

In another perspective, special details are more expensive thanstandard details. And the extra 
budget for these special detailsis not provided by the authorities.For this reason, it is hard to 
finance these details and applications for the construction companies.Most of the time, 
construction companies want to involve in standard projects which need less labor and risk. 

Strengthening methods of historical buildings required experimental studies and that more 
research should be done in civil engineering and architecture departments (Balaban-Okten et al., 
2016) 
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1 COHOUSING MODEL 

1.1 Retrofit cohousing 
Cohousing is generally the result of an urban design specifically aimed at the birth of new 
buildings and neighborhoods (Lietaert, 2007), however, due to their onerousness, experiences of 
retrofit cohousing were developed, a specific subgroup of this housing model that uses already 
available real estate units, creatively adapting them to the needs of common life (Bramanti, 
2009). Rehabilitation, recovery and reuse of buildings are central issues for sustainable 
development and in this sense energy sustainability, widely explored in the cohousing 
interventions, can be strongly integrated with the environmental considerations if combined 
with the reuse of existing building heritage, with obvious advantages in terms of land take 
reduction, but also with the implementation of new forms of partnerships between public and 
private entities, users and professionals. On the other hand, the issue of reuse is a problem to be 
addressed, a strategy to be pursued and a resource available due to the magnitude of the building 
heritage to be recovered and reconverted. Addressing the issue of cohousing as an 
experimentation in interventions on existing buildings is a challenge that architectural design 
cannot delegate, but must address by proposing a multiplicity of architectural, typological, 
technological, constructive and managerial solutions, developing innovative strategies, new 
intervention models and design approaches capable to act as virtuous and repeatable processes 
(Baratta et al., 2014). 

Cohousing as a model of sustainable rehabilitation and active 
preservation for small historical centers in Italy 

A. Bellicoso, A. Tosone, P. De Beradinis & R. Morganti 
University of L’Aquila, L’Aquila, Italy 

ABSTRACT: With the view to the sustainable rehabilitation and active preservation, that 
considers Italian small historical villages not only as a cultural heritage, but also as a building 
resource suitable to be refurbished from the social-economic and technological point of view, 
the selection of a compatible and attractive housing model is crucial. Cohousing overcomes 
traditional real estate development model which considers the “final client” as an 
undifferentiated user, excluded from design-building process and it proposes his direct 
participation to the design of future housing context according to patterns that are never rigidly 
preset. In response to the change of the residential settlement model and to the light of new life 
models and family organization, with the aim of redefining new types of housing, a 
methodological and operation approach has been defined, which allows the definition of 
morphological housing models and  the evaluation of their compatibility, as well as need frame 
translated into technical requirements. The paper intends to present the results of a research 
applied tol case studies, exemplifying the housing model investigated. 
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Rehabilitation, reuse and collective dwelling combine three ways of action of sustainability: 
the first one at the environmental level, redeveloping and improving the use of space, the second 
one at the social level, satisfying primary and relational needs, and the third one at the economic 
level, increasing actions for developing and reactivating micro and small activities (Manzoni et 
al., 2014). 

1.2 Retrofit cohousing and small historical centers 
Even though retrofit cohousing is, in Italian experiences, mainly aimed at interventions on the 
existing city ("Residenza Porta Palazzo" in Turin,"Abitiamo insieme Ascoli" in Ascoli Piceno, 
the "Residenza" in Bologna,"Coholonia" in Calambrone, province of Pisa) it appears to be a 
housing model compatible and attractive also from the perspective of a sustainable recovery that 
considers the Italian small historical centers not only cultural heritage, but also a building 
resource to be brought up to date, both in socio-economic and technological terms. 

Considering that many of these small centers were born from processes of self-construction 
linked to local resources and closely connected to economic activities, mainly of agricultural-
pastoral type, the cohousing model appears to be effective because of its ability to adapt to 
specific local situations and because it contains many aspects already characteristic of social and 
settlement models that, until a recent past, characterized the small historical centers. The size of 
the settlement structure itself, with narrow streets and compact social fabrics, often imposed by 
climatic requirements, facilitated community life, collaboration and neighborhood (Stamenovic, 
2014) as well as the sharing of common spaces such as courtyard, oven or wash-house. 
Moreover, cohousing includes many of the qualities of traditional communities and as Lietaert 
says "it is a new answer to an ancient need, living in a community is a practice as old as the 
world (...). The idea is to establish again the lifestyle of our grandparents, with the difference 
that today the privacy of the individual is respected " (Rottini, 2008). 

The small Italian historical centers are characterized not only by significant historical, 
architectural, landscape and environmental values, but also by a significant status of 
precariousness that makes survival critical, in relation to the limited possibilities for economic 
development, increasing depopulation and consequent degradation. However, their building 
heritage today represents, in the perspective of sustainable development, an important offer in 
terms of housing that, through a recovery aimed at a diversified functional offer, could be able 
to meet the needs of a changed social model. 

Many Italian regions launched programs to enhance the value of abandoned or semi-
abandoned villages in the hinterland, in order to reintegrate, in the building market, the existing 
building heritage, which holds intrinsic beauty. The progress of research in the field of the 
"ecocity" led us to believe that the recovery of villages is not only useful for the enhancement 
and protection of the territory and existing cultural heritage, but it also represents a real 
economic sector and an investment opportunity. Precisely in this context, experiments are 
pursuing new models of eco-sustainable living, new ways of community dwelling, such as in 
the case of cohousing (Francese & Ardiri, 2014). In this point of view the recovery of historical 
centers implies the search for actions capable of combining protection of the building heritage 
with the need to build spaces where the inhabitants can again live harmoniously, having the 
opportunity to satisfy desires and needs, by civilly living together, also through forms of 
participation to establish lasting relationships that constitute the community, the neighborhood, 
the motivated group that will want to achieve the harmonious growth of the surrounding 
environment, increasing its and others factors in terms of quality of life. In return, the 
inhabitants receive undeniable benefits deriving from the functional mix that cohousing creates, 
sharing living spaces and thus reducing expenses, creating productive and economic activities 
according to the organization of the community, and finding opportunities for cultural and 
intergenerational exchange (Mortola & Mecarelli, 2009). 

In consideration of the fact that in central and southern Italy small towns represent the  most 
widespread and characteristic settlement system, in particular in the environmental context of 
the hinterland areas, the research found areas of applicability for the retrofit cohousing strategy 
and spaces for validation of a method useful to verify and control the entire design process from 
the definition of its preliminary remarks up to their consistent translation into operational 
strategies and intervention actions. 
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In particular, in the case of Pesche the objective is the experimentation of the direct 
participation of users in the definition of operational guidelines for a sustainable recovery that 
chooses as a priority the strategy of energy control, while for San Pio di Fontecchio, in relation 
to the post-earthquake condition, the dual objective of the reconstruction and improvement of 
the conditions of "urbanity" is assumed for an inversion of the negative dynamics underway 
(Fig. 1). 

Figure 1. The cultural heritage of the Italian historical villages in the Central Apennines. The cases 
studies of Pesche in Molise and San Pio di Fontecchio in Abruzzo. 

2 METHOD 

The specificity of the operating environment requires the development of methodological and 
operational tools able to consider not only the quantitative parameters related to the definition of 
performance deficiencies and the identification of the different technical options for action, but 
even qualitative parameters that are related to the evaluation of transformability and the 
compatibility of the possible solutions with respect to the system built and to its various 
subsystems. 

As part of the “controlled transformation”, the fundamental issue for the resolution of the 
problem of intervention on the consolidated building fabric is attributed to the search for a 
balance between the preservation of the historical, architectural, environmental, material and 
construction values and the improved functional and technological performances in relation to 
changing patterns of use. 

In the definition of new typological housing models, which takes as a priority action the 
historical-critical knowledge of different cases in their generative and transformative process, 
there is outlined a true and proper “project of knowledge” that provides the useful analytical tools 
and data system information to an action plan of controlled transformation aimed at achieving 
functional and technological re-enactment of the historic building heritage taken on as “an 
available resource”; a structuring of knowledge can transform the analytical data in strategic 
direction, and the model of reading the organizational matrix of the project. 

The morphological structure of the contexts investigated and the present building types, subject 
to transformation processes mainly related to dynamics that are not related to the individual 
housing unit but rather to the whole building fabric, show a strong inter-relation that binds them 
not only in physical-dimensional, functional and constructive terms but also in terms of 
performance. 

Therefore the operational guidelines outline, in interscalar mode, the settlement system of the 
village to the constructive system of the building complexes or of the single building, a multi-
factorial operability relatable to both qualitative and quantitative parameters that emerged from 
the analysis conducted, always foreshadowing a different articulation of the project, according 
to specific codes of design practicability: adaptability, flexibility and ductility. 

The adaptability concerns the built system with the definition of a different ratio between the 
enclosed spaces/open spaces system, private spaces/public spaces and of the housing system 
with the transformation of certain that play a role with respect to the more private dimension of 
living. 
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The flexibility, referred to the space system, acts on the functional parameters of housing, 
ensuring different distribution structures in the long and short term, in order to provide 
appropriate responses to the process of expansion, contraction and fragmentation of the nuclei 
of potential users. The flexibility is therefore adopted as either the flexibility of use and then 
connected to the variation of the functional content of a space, or as flexibility of the space to 
which the option is linked to a change in its functional structure. 

The ductility assumed as “the ability to change their behavior in relation to particular needs” 
refers to the technological system and translates into the actions of integrating, assembling, 
stratifying, hybridising, shielding according to a project strategy that aims at the preservation of 
the whole structural components and proposes a controlled substitution, according to the 
framework of needs prepared by the different groups of users, the components that make up the 
housing unit and the environmental units of accommodation with integration of functional 
devices and installations for a total increase of benefits of use. 

With the objective of redefining new typological specifics, in relation to the modification of 
the residential settlement model, revisiting the framework of needs in view of the new lifestyle 
models and family organization (Sapio, 2010) requires the adjustment of performance levels 
through the reinterpretation of the space and technological system with the aim of real 
permanent residences in smaller towns. 

The definition of new morphological specifics with habitational character therefore is then 
developed through the analysis and selection of general and specific categories of users, for 
example traditional and extended families, singles, couples without children, foreigners, elderly, 
students, commuters, etc.; the definition of framework of needs for the different users and 
translating them into technical requirements, particularly in requisites for spatial, environmental 
and technological systems; the meta-design definition of habitat-specific models and the 
assessment of their compatibility with various historical types of buildings in different case 
studies; the identification of the necessary and consistent functional and technological 
adaptation through the application of dry system construction. 

In particular it is possible to work on a different figuration of models of use that directs the 
housing system towards a multifunctionality that uses all the categories and types of space, 
working at a different organization of the boundary conditions both in terms of relation and of 
distinction. The use of dry construction systems ensures that these methods of intervention are 
aimed at potential criteria for the adaptation and functional and technological retrofitting, 
supporting a planned personalized process for the intervention that is necessary for the 
construction of new housing models in an optical scenario. 

3 EXPERIMENTATION FIELD: TWO CASE STUDIES 

3.1 Pesche, Isernia 
Pesche is a small village in Molise located 3km away from the province capital, Isernia; the 
ancient portion of the village is located on a mountain area, perched on Mount San Marco, while 
the gently-sloping land underneath hosts a recently built expansion. 

Pesche was one of the minor “vici” of the Aisernio (Isernia) “Pagus”, but a district that could, 
in turn, include a built-up area. Pesche was inhabited by Samnite populations under Roman rule 
in the 3rd century B.C.: actually, at the foot of its mountains, in Samnite and Roman age there 
was a thermal spa village called Bagno di Isernia and later on Castello di Bagno (Masciotta, 
1952). Between the 5th and 8th century, due to barbaric invasions, the inhabitants of Bagno 
sought safety at a higher altitude. 

The dense urban fabric, made up by 63 building complexes with few and small open spaces 
and a single terrace of recent construction, is characterized by a significant altitude variation and 
by buildings in stone, where the typical dwellings are those of tower-house, wall-house and 
block-house with parallel positioning respect to the level curves and a marked difference 
between the floors above ground between the side facing the valley, the one facing south and 
the one facing the mountain, specifically because of the site orography. 
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The research deals with the design experiment performed on five building complexes located 
in the historical center of Pesche, along the main road that crosses it and in the immediate 
vicinity of the main distinguishing elements of the village, such as the terraced park, the parish 
church of S. Maria del Rosario and the Municipal Hall building. Four building complexes are 
partially inhabited and have recently been subjected to renovations, while one is partially in 
ruins. The project has the objective of resolving the critical challenges identified in the small 
village, which can be summarized as follows: the growing abandonment of the historical center, 
where mostly seniors reside; the lack of services and commercial businesses, except for the 
parish Church and the Municipal Hall; the total degradation status of the Castrum, which is of 
very high architectural-historical value and potentially of touristic value; the traffic congestion 
that affects the main road from the access area to the Castrum area of the historical center; the 
use of squares and belvedere of panoramic interest as parking lots and finally the total lack of 
care for the few green spaces available, such as the terraced park created in the early ’90s and 
the characteristic urban gardens. 

The strategies to be adopted to overcome such critical challenges are the experimentation of a 
new living model permanently compatible and attractive, the cohousing, the strengthening of 
existing services and the addition of small businesses, cultural spaces and event areas, the 
transformation into a pedestrian-only area of the historical center and the valorization of the 
green areas. 

The method developed experiment in this case the direct participation of the users in defining 
the operational direction for sustainable recovery, through the opinions of a selected sample, 
interested in the cohousing model; a group heterogeneous in terms of age, family, social and 
cultural upbringing, that was asked to express its opinion, positively or negatively, on the 
possibility of using certain shared spaces organized by macro-categories (Fig. 2). The sample, 
which includes 70 people, comprises singles, senior couples, young couples and families of 
three or four people, ranging in age from under 20 to over 75 and with occupations that range 
from pensioners to housewives, to students, working artisans and professionals. The people 
interviewed are in part residents of the village, others are relatives of residents, others yet do not 
reside in the Pesche municipal district but expressed their interest towards the cohousing 
project. 

Based on the size of the housing requested (small two-room apartments, two-room 
apartments, three-room apartments, four-room apartments and in a few cases apartments bigger 
than 110sq.m.) the macro-categories of the shared spaces subject matter of the survey were:  
spaces for kids, seniors and guests' care, shared moments spaces, technical spaces and spaces for 
hobbies, utility and spaces for shared mobility, green and outdoor spaces, work, study and 
creativity spaces, sport and wellness spaces, and spaces for the exclusive use of the cohousers 
(Fig. 3). On the basis of the survey results, it was possible to pre-establish a project that called 
for the construction of 30 private dwellings of different sizes capable of housing 102 tenants 
over a total surface of approximately 2000sq.m.. 

On the other hand, for the sizing of the shared spaces, based on the preferences of use 
expressed and the maximum number of cohousers, it was necessary to use a parameterization 
process by assigning a coefficient to each macro-category of the interviewees' spaces of interest 
that would take into consideration the type of activity, the number of potential users and the 
maximum number of simultaneous users. Therefore, a weight of 0.20, 0.35, 0.25 and 0.20 
respectively was assigned to the spaces for kids, seniors and guests' care, shared moment spaces, 
as well as work, study and creativity spaces, including those technical spaces and those for 
personal hobbies. Considering an average provision of shared spaces equal to 8 sq.m. per user, 
such coefficients were applied to a total surface of approximately 800 sq.m., adding 21 shared 
activities (info point, play area, guest apartment, event room, meeting room, kitchen and eating 
area, relax areas for adults and kids, movies and pay tv room, tailoring workshop, workshop, 
music room, library and study area, pc area, laundry-ironing area, woodworking area and crafts 
area) with a ratio between surface and shared spaces and housing equal to 38%. Regarding the 
spaces that are under non-exclusive use of the cohousers, a surface of approximately 400sq.m 
was assigned with spaces for the sale of artisan products, businesses, offices and medical care 
clinic. The same surface was destined to storage areas different from the private ones reserved 
for the cohousers, those provided to the shared spaces and those reserved to non-exclusive 
activities. 
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Figure 2. The typologies of the shared spaces based on the preferences of use expressed.

Figure 3. A new living model with  integration of small businesses, cultural spaces and event areas, the 
transformation into a pedestrian-only area of the historical center and the valorization of the green areas. 

Once having defined the cohousing model over the social and economic sustainability 
criterion, the project chose as design practicability codes that of adaptability and ductility and 
focused on the recovery and energy requalification of the building complexes identified on the 
basis of sustainable construction criteria, following different strategies depending on their state 
of conservation and the degree of possible transformation. For the portions in ruins, the criterion 
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followed is that of interposition between closed and open space, which allows inserting an 
efficient envelope in wood installed inside the broken wall ruins (Fig. 4). For the portions still 
standing in volume, the intervention criterion is the stratification one, which allows improving 
the performance level of the various factory's defaults by adding materials and components. In 
particular, the thermal resistance of the roofs is improved through the construction of an 
insulating layer, while for the vertical closures, previously improved in the aspect of resistant 
behavior, thermal plaster is used. For the vertical transparent closures the substitution criterion 
is adopted with the use of steel thermal break frames. On the south-facing aquifers, for a 900sq. 
m. surface, the plan calls for the construction of an integrated system with photovoltaic shingles, 
which would transform the roof into an active technological element capable to contribute to the 
energy needs of the buildings with an annual total electricity production of 109,000Kwh. 

Figure 4. The cohousing project of a building complex and the construction solution of the inserting an 
efficient envelope in wood inside the stone wall. 

3.2 San Pio di Fontecchio, L’Aquila 
San Pio is a small village located in the municipality of Fontecchio, about 720mt s.l.m., within 
the Valle Subequana, between the river Aterno and the towns of Fontecchio and Fagnano, in the 
heart of the Regional Park of Sirente -Velino; it is one of the 57 countries that make up the so-
called "seismic geocluster" following the earthquake that hit L'Aquila and its territory in April 
2009. The center has its origins from a small settlement, probably “vestino”, on Monte San Pio, 
then abandoned to found the current village; this fell under the jurisdiction of the Badia di Farfa 
with the Church of Santa Maria a Graiano and the relative convent whose remains are still 
visible. The old center is contained in the perimeter of the walls, which enclosed the ancient 
properties constituted by the complex of the stately palaces, the stables, the barns and the large 
walled gardens; this is characterized by the presence of a large open space called "square of 
arms" , a protected area and a place of defense near which stood the main sighting tower. The 
dense building fabric is generate by a building base cell that, in according to the different 
aggregative rules, generates a residential unit of serial type, characterized by the presence of 
“profferli”, external stone stairs, or on the contrary, through processes of rejection, to "wall 
houses" with inside vertical connections. A different building cell, larger generates the units 
destined for agricultural use that remain or included in residential complexes or constituted 
specific aggregates. The research has treated  the design experimentation on the building 
aggregates that make up the oldest part of the village, already characterized by a significant state 
of neglect and currently damaged and unusable as a result of the earthquake. 
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In the specificity of the San Pio context, the retrofit cohousing project has a twofold objective: 
to integrate the post-seismic reconstruction process, through which to guarantee its conservation 
and an overall improvement of the safety levels, to a rehabilitation project able to be opportunity 
and flywheel of redevelopment of the small centre, for an improvement of the conditions of 
"urbanity" and enhancement of the potential encountered by an inversion of the negative socio-
economic dynamics underway. From this point of view and within the methodological 
approach, due to the particularity of the context, operational tools have been developed able to 
define, in qualitative and quantitative terms, the spatial, functional and technological 
characteristics of the selected portion of building fabric and to return them in terms of 
susceptibility, that is to say, that is the complex of available and reusable resources. For the new 
typological housing models has been defined a meta-design grid useful to program, in terms of 
susceptibility, the different categories of users, among those identified as permanent, to which 
reference a stable residency for different types of family unit, and non-permanent ones to which 
reference a seasonal or occasional residency articulated to different types of users in single or 
associated form; the different typologies of apartments, according to articulated aggregations of 
environmental units, in relation to user groups and residential categories; the characteristics of 
the dwelling in terms of privacy, sharing, accessibility, adaptability, etc. 

Figure 5. The analytical method: the categories of residence service and the relation-ship condition for the 
different category of user. 

With the same analytical method were defined the categories of residence service, in 
particular: integrative, compatible, local services, establishing for each of them a different 
relationship condition, privileged or optional, for each category of user (Fig. 5). For all the 
different types of dwelling units and services have been defined dimensioned layouts, 
characterized by specific spatial and environmental requirements. The comparison between the 
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susceptibility and the potential interest, that is between supply and demand, has defined a 
dynamics prefiguration of the retrofit cohousing model with the 17 private dwelling of different 
sizes capable able to host permanent and/or temporary residential groups, for a total of 41 users, 
with a total surface of approximately 1000sq.m. The services, according to the defined 
categories and the different levels of integration, occupy a surface of approximately 370sq.m., 
with average equipment of 9sq.m. for user, including spaces for recreation, sociability, 
projection rooms, laboratories, etc. The rehabilitation design, has adopted, as prevailing, the 
flexibility and ductility codes of design feasibility and, in relation to principle of typological 
reconfiguration of the built, has operated both in plan and in elevation, producing a combination 
of duplex and simplex housing that is possible to transform horizontally and vertically, 
according to parameters of expandability and integrability (Fig. 6). This operational setting has 
involved the consideration of these particular building systems consisting of a fixed and long-
life support structure, in particular of a system of geometric-structural matrices of mesh walls, 
on which to integrate completion elements that are removable, interchangeable and of shorter 
duration, capable of ensuring flexibility and adaptability to a building-housing system. For the 
components of the building system, mostly floors, roofs and vertical connections, integrated or 
replaced, the use of steel and wood is applied, also with hybrid constructive solutions, congruent 
to the defined performance levels, while the mono-material choice of corten steel is adopted for 
the redefinition, partial or total, of the envelope (Fig. 7). 

 For the components of spatial system, the functional boxes, also in wood and steel, are 
designed in order to meet the set requirements, according the different combinations, that 
integrate also the installations equipment, reducing interactions with the wall meshes to a 
minimum. 

Figure 6. The combination of duplex and simplex housing and the possible transformation horizontally 
and vertically, according to parameters of expandability and integrability.
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Figure 7. The components, integrated or replaced of building system and the detail constructive solutions.

4 CONCLUSIONS 

The results of the application and validation of the methodological tool developed show the 
potential of a retrofit cohousing project applied to small Italian centers, also with respect to very 
different context situations, among those still inhabited and active and those object of 
progressive or sudden depopulation processes, out of any socio-economic dynamics. 

These potentialities emerge both with respect to the residential resources that can be 
activated, and with respect to the effectiveness and quality of the new prefigurable housing 
models able to satisfy the aspiration to rediscover social life and the desire to simplify the 
complexities of life, reducing stress and the costs associated with the management of daily life. 

These aspects, which inspired the cohousing model, were in fact the basis of social and 
settlement models that, up to a recent past, have characterized the dimension of the particular 
widespread building heritage of small historical centers. 

It is also necessary and significant to develop specialized methodological-operative tools able 
to validate the reference housing model on the singularity of the different operative contexts, 
adjustable on criteria of preferentiality and optimality capable of commensurate the best 
possible relationship between the aspects related to the physiognomy of the historical building 
and those related to the physiology of a building organism destined to an updated residential 
model, guaranteeing the preservation of the historical and identity data of the built heritage 
without renouncing its overall performance actualization. 

Within the framework of the dynamics of regional and European Community funding it is 
desirable that the programs  finalized at recovering the peculiar Italian building heritage of the 
small centers may be primarily aimed at interventions on the territory with pilot projects also 
through agreements with public and /or private authority and associations. 
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1 INTRODUCTION 

The National Mall of the United States is a National Park located in Washington D. C. that 
contains a number of museums of the Smithsonian Institution, art galleries, cultural institutions, 
and various memorials, statues and sculptures. All the fountains associated to the gardens and 
buildings of the Mall are affected by microalgal colonization. Microalgae are one of the most 
important biodeterioration agents of ornamental fountains and architectural heritage associated 
with water in general. They deteriorate stone and other materials such as metal over time and 
cause a number of chromatic, physical and chemical alterations that produce aesthetic, 
functional and material damage. 

In this work, we have studied microalgal colonization and the relationship between different 
types of algae and the chromatic alterations they produce in 9 fountains. All the studied 
fountains belong to relevant buildings of the Mall: the National Gallery of Art, the Smithsonian 
National Museum of African American History and Culture, the Smithsonian Museum of 
Contemporary Art (Hirshhorn), the Smithsonian Arts and Industries Building, the Smithsonian 
Institution Building (the Castle), the Smithsonian National Museum of American History and 
the Smithsonian National Museum of the American Indian. 

Chromatic alterations by microalgae at National Mall fountains in 
Washington D. C. (USA) 

F. C. Bolívar-Galiano & C. Abad-Ruiz 
Department of Painting, University of Granada, Granada, Spain 
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J. Romero-Noguera 
Department of Painting, University of Granada, Granada, Spain 

P. Sánchez-Castillo 
Department of Botany, University of Granada,Granada, Spain 

ABSTRACT: The National Mall is the great promenade that connects the most important 
buildings of the capital of the United States: the capitol with the George Washington and 
Abraham Lincoln Memorials touring the Castle and the main Smithsonian museums and the 
National Gallery of Art. The fountains present inside and outside these museums suffer 
alterations of color and texture due to colonization of algal populations on the surface of their 
constituent materials. We have studied 9 fountain belonging to the National Gallery of Art, the 
Smithsonian National Museum of African American History and Culture, the Smithsonian 
Museum of Contemporary Art (Hirshhorn), the Smithsonian Arts and Industries Building, the 
Smithsonian Institution Building (the Castle), the Smithsonian National Museum of American 
History and the Smithsonian National Museum of the American Indian. In this work carried out 
by the national Project VIRARTE (UGR-MEC) at the Smithsonian Museum Conservation 
Institute (MCI-SI), the relationship between the diversity of the algal groups and the material 
composition and typology of the fountains is studied. We have studied the presence of different 
species  of green microalgae, blue-green microalgae and diatoms that form pustules, films, mats 
and mineral crusts on fountains constructed with granite, limestone and various metals, and 
even upon sealant resins that are used to repair water leaks. The ultimate goal of this work in the 
control of these formations to avoid the aesthetic, functional and material damage that these 
photosynthetic organisms produce in the architectural heritage associated with water. 
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The National Museum of African American History and Culture is devoted to the 
documentation of African American life, history, and culture. It was established by Act of 
Congress in 2003 and opened to the public in 2016 as the 19th and newest museum of the 
Smithsonian Institution. To date, the Museum has collected more than 36,000 artifacts. In this 
building, we took samples from the outside pool. 

The Hirshhorn Museum opened to the public in 1974 and has since then exhibited a large 
collection of modern and contemporary art which is constantly growing. The studied fountain is 
located in the center of the Plaza of the Hirshhorn, outside the Museum Lobby in the main level 
of the building (Fig. 1a). 

The Smithsonian Institution Building, popularly known as the "Castle", was built in 1855 and 
it was the first Smithsonian building. Today, this building houses the Institution's administrative 
offices and the Smithsonian Information Center. The Arts and Industries Building, located next 
to the Castle, was opened in 1881. Throughout its history, this building has housed a number of 
different collections and has been used for several purposes, and at the present moment is 
undergoing renovation. We studied two fountains from this area, both located in the 
Smithsonian Gardens. The first one is the Large Acanthus Fountain (Fig. 1b), placed in the 
Mary Livingston Ripley Garden, on the eastern border of the Arts and Industries Building. This 
fountain was constructed around 1850. The second is the Keith Fountain, located in the Kathrine 
Dulin Folger Rose Garden, right in front of the same building and to the east of the Smithsonian 
Castle. This fountain was constructed in the late 1800’s. 

Figure 1. Smithsonian fountains. a) Hirshhorn fountain (II) b) Large Acanthus Fountain (III).

The National Museum of American History opened to the public in 1964 as the sixth 
Smithsonian building on the National Mall in Washington. Its basic mission is the collection, 
care and study of objects that reflect the experience of the American people. Currently it collects 
and preserves more than 3 million artifacts which comprise the greatest single collection of 
American history. In this building, we took samples from the pool located in front of the 
northern facade. 

The National Museum of the American Indian houses one of the world’s largest and most 
diverse collections of Native American arts and artifacts, which represents over 12,000 years of 
history and more than 1,200 indigenous cultures throughout the Americas. The building located 
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on the National Mall was opened in 2004, and offers exhibition galleries and spaces for 
performances, lectures and symposia, research, and education. We studied the fountain on the 
northwest corner of the building. 

The National Gallery of Art was dedicated in 1941, with the opening of its West Building. 
Since then, it has collected a large and world-renowned collection of paintings, sculptures, 
decorative arts, prints, drawings and photographs. In fact, in 1978 a new building (the East 
Building) was dedicated in order to exhibit all the collections, which had grown beyond the 
capacity of the original galleries. We studied three different fountains from the National Gallery 
of Art: the Girl Water Lilies Fountain, inside the West Building, which was constructed in 1928; 
the outside fountain that flows into the cafeteria; and the southern fountain located in front of 
the west façade of the West Building (Fig. 2). 

Figure 2. Fountain located in front of the west façade of the West Building of the National Gallery of Art 
(VIII) 

2 MATERIALS AND METHODS 

2.1 Studied material 
We have studied a total of nine fountains and designated them with roman numerals. The 
studied fountains are the following: I) The outside pool of the National Museum of African 
American History and Culture, made of grey granite; II) The pool in the plaza of the Hirshhorn 
Museum, made of bronze; III) The Large Acanthus Fountain, made of cast iron; IV) The Keith 
Fountain, made of cast iron; V) The pool in front of the National Museum of American History, 
made of pink granite; VI) The fountain on the northwest corner of the National Museum of the 
American Indian, made of Golden Sand limestone; VII) The fountain outside the National 
Gallery, which flows into the cafeteria, made of grey granite; VIII) The fountain located in front 
of the west façade of the West Building of the National Gallery, made of ochreous limestone; 
IX) The Girl Water Lilies Fountain, made of bronze and pink marble. We took samples from 
each fountain to identify the main types of colonizing algae in general. For the study of 

Chapter 7: Preservation of historic buildings and structures

1213



chromatic alterations, we focused on one specific area on each fountain. Photographs of those 
specific areas were taken. 

2.2 Sampling 
With the permission of the competent authorities, representative samples of epilithic microalgae 
were collected from different areas of our nine fountains using scalpel and pliers between 
August and December of 2017. The samples were then fixed in a solution of glycerol and 
glutaraldehyde 25% for their conservation and further examination. 

2.3 Identification of algae 
For the identification of the different algae, all the samples were examined by stereoscopic 
microscope and optical microscope; the different species were identified using the following 
keys and taxonomic identification works: Bourrelly (1966), Bourrelly (1970), Komárek and 
Anagnostidis (1998), Bolívar Galiano and Sánchez Castillo (1999), Wehr (2003), Komárek and 
Anagnostidis (2005) and Komárek (2013). Each species forming the algal communities were 
quantified by the assignment of an index (+ - 5) depending on their proportion in the sample. 
The indexes represent the following percentages in relation to the total: + = 0-1%; 1 = 1-10%; 2 
= 10-25%; 3 = 25-50%; 4 = 50-75%; 5 = 75-100%. 

2.4 Algal cultures 
The samples were also cultured in solid medium for the growth and identification of certain 
groups of microalgae. The cultures were elaborated in agar plates with BBM medium for the 
culture of green algae and BG11 medium for the culture of cyanobacteria. No specific medium 
was used for the culture of diatoms. We used an agar concentration of 2%. 

2.5 Chromatic diagnosis 
For each fountain, we chose a specific area in which we related the color of the chromatic 
alteration with the predominant type of algae that produced it. In order to assign the most 
precise colors to the algal communities, we used the Faber-Castell color range, which has 
standard numeration for all its pencils and bars. For each tonality, we considered three degrees 
depending on the intensity of the color: A (lightest), B (intermediate) and C (darkest). We also 
used the equivalent notations from the Munsell Soil Charts (Munsell, 2000) for each tonality. 

3 RESULTS 

3.1 Colonizing microalgae 
We identified the main types of microalgae growing in each studied fountain.  

In the fountain from the National Museum of African American History and Culture (I) the 
main colonizing algae were the green algae Chlorosarcinopsis sp, followed by diatoms of the 
genus Navicula and the cyanobateria Leptolyngbya sp. No additional species were found in 
culture. 

The most frequent algae in the fountain of the Hirshhorn Museum (II) was the green algae 
Oocystis sp (Figure 3), and Apatococcus sp (also a green algae) was present as well. In culture, 
the genera Leptolyngbya (cyanobacteria) and Stichococcus (green algae) were also present. 
Probably the proportion of these two algae in the fountain was very small, and that is why they 
are only observed in culture, where they have better conditions to grow. 
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Figure 3. Oocystis sp present at the fountain of Hirshhorn Museum (II). Photograph taken with 400
magnification 

In the Large Acanthus Fountain (III), located next to the Arts and Industries Building, the 
predominant algae are the green algae Scenedesmus sp and the filamentous cyanobacteria 
Leptolyngbya sp. The filamentous cyanobacteria Calothirx sp is also present, although it is less 
abundant. In culture, the genus of green algae Chlorococcum is frequent, and occasionally 
Chroococcidiopsis sp (coccoid cyanobacteria) and Calothrix sp also appear. The latter is less 
frequent in culture as well, indicating that its proportion in the fountain is smaller. 

In the Keith Fountain (IV), located between the Arts and Industries Building and the 
Smithsonian Castle, the main algae are the filamentous cyanobacteria of the genus Calothrix 
(Fig. 4). The filamentous cyanobacteria Leptolyngbya sp and Pseudanabaena sp are also present 
(although the latter is uncommon, and it appears especially in culture due to its low proportion 
in the fountain). In some areas we have found the coccoid cyanobacteria Chroococcidiopsis sp, 
but it is not very abundant. With respect to the green algae, the main genus is Scenedesmus, and 
there is also presence, although in a smaller proportion, of Chlamydomonas sp and 
Chlorococcum sp. 

Figure 4. Calothrix sp present at Keith Fountain (IV). a) 100 magnification b) 400 magnification
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In the fountain from the National Museum of American History (V) the main type of algae 
are coccoid green algae. The most frequent is a nonmotile species without pyrenoid, which 
probably belongs to the genus Apatococcus (which we called “Apatococcus sp1”). In the 
samples we also observed some larger cells without pyrenoid of an undetermined species. In 
culture, in addition to the small algae without pyrenoid, there is growth of Stichococcus sp and 
Scenedesmus sp. 

There are several species present in the fountain from the National Museum of the American 
Indian (VI). The most abundant microalgae are coccoid green algae from the genera 
Chlorosarcinopsis and Scenedesmus. The genus Apatococcus is also present. In some areas of 
the fountain we found filamentous green algae such as Ulothrix sp and Stichococcus sp. 
Regarding cyanobacteria, Leptolyngbya sp (filamentous cyanobacteria) and Myxosarcina sp 
(coccoid cyanobacteria) appear, although they are not very frequent, especially Myxosarcina sp. 
The genera of diatoms Nitzschia and Navicula are also present. In culture, no additional types of 
algae are present. 

In the outside fountain from the National Gallery of Art (VII), which flows into the cafeteria, 
we found green algae such as Scenedesmus sp and other species of round green algae without 
pyrenoid. Calothrix sp also appears, although its proportion is much smaller. It is present mainly 
in culture, along with Oocystis sp.    

In the fountain located in front of the southwest façade of the West Building of the National 
Gallery (VIII), the main type of algae are coccoid green algae. The algae belonging to the genus 
Chlorococcum are the most abundant. Scenedesmus sp and Selenastrum sp are also present in 
culture. 

Finally, in Girl Water Lilies Fountain (IX, also in the National gallery), we found a green 
algae possibly belonging to the genus Apatococcus (which we called “Apatococcus sp2”), and 
the filamentous cyanobacteria Leptolyngbya sp (Figure 5). These same algae grew in culture. 

Figure 5. Apatococcus sp2 and Leptolyngbya sp present at Water Lilies Fountain (IX). Photograph taken 
with 400 magnification.

3.2 Chromatic diagnosis 
For the chromatic diagnosis we focused on specific areas on each fountain. The films and mats 
formed by microalgal communities upon the fountains present different color tonalities 
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depending on the main algae that form those communities. Table 1 shows the relation between 
color, type of community and main algae present for each studied fountain. Figure 6 shows 
detail of different chromatic alterations formed by algal communities in different fountains. 

Table1. Main color tonalities of the communities found on each fountain and main type of algae that form 
them. 

Fountain Substratum Type of 
community 

Colors Predominant genera Faber-Castell Munsell

I Grey granite Film 188A
167B 

2.5YR 8/4
7.5GY 5/8 Chlorosarcinopsis 

II Silicone sealant on 
bronze Film 167C 7.5GY 4/6 Oocystis 

III Iron Mat 
188C
158A 
167A 

2.5YR 4/4
7.5BG 8/4 
7.5GY 7/6 

Calothrix
Leptolyngbya 
Scenedesmus 

IV Iron Mat 189B 
167A 

10R 8/4 
7.5GY 7/6 

Calothrix 
Scenedesmus 

V Pink granite Film 167B 7.5GY 5/8 Apatococcus sp1

VI Mineral mortar 
between limestone 

Mat 167B 
167A

5G 4/4 
7.5GY 7/6 

Chlorosarcinopsis 
Scenedesmus 

VII 
Mineral mortar 
between grey 

granite 
Film 165A 

167A 5G 7/4 
7.5GY 7/6 

Calothrix 
Scenedesmus 

VIII Limestone Film 159B 7.5G 5/6 Chlorococcum 

IX Pink marble Film 165C 5G 4/4 Leptolyngbya
Apatococcus sp2 

Figure 6. Chromatic alterations caused by microalgae communities. a) Fountain of the National Museum 
of African American History and Culture (I) b) Fountain of the Hirshhorn Museum (II) c) Water Lilies 
Fountain (IX) d) Fountain of the National Museum of American History (V) 
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4 DISCUSSION 

As it happened in the work carried out for the doctoral thesis about diagnosis and treatment of 
algal deterioration in the Alhambra (Bolívar Galiano, 1994), the color of the alterations 
produced by microalgae serve as an indicator of the type of species that are growing. If we 
compare our results with the coloring measured with the Faber-Castell color range used in the 
thesis, we can confirm the correspondence between the blue-green tonalities and the presence of 
cyanobacteria, and between the yellow-green tonalities and the green algae genera. Comparing 
samples from the Alhambra and the National Mall of the same period of the year we observe 
some coincidences, although the methods employed are rather different. The main tonality 
found in the Alhambra on this period of time (Faber-Castell 167) was also the most frequent on 
the fountains of the National Mall for this same period. 

5 CONCLUSION 

The fountains from the National Mall we have studied are made of different materials. The 
natural color of said materials is affected by microalgal proliferation, that causes changes in 
coloring due to the algal pigments. These pigments produce around ten different color tonalities 
with different textures depending on the type of community they appear in. And these 
communities are formed by different species grouped in more than ten genera. After comparing 
the different fountains with one another and with the ones studied in the works carried out in the 
Alhambra, we can conclude that there are many factors that determine the nature of the 
chromatic alterations, but we confirm that cyanobacteria are invariably responsible for the blue-
green coloring and, sometimes, for the cinnamon and sanguine colorings due to the presence of 
iron oxides. On the other hand, green algae produce yellowish green films and sometimes 
vermillion-orange coloring as well, when its cystic phase is predominant.   
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1 INTRODUCTION 

The Armed Forces integrate the society and participate in its structuring and reproduction not 
only in military terms, properly speaking. Due to the high complexity characteristic of 
modernity, military organizations are simultaneously in tune with and conflict with other 
structuring axes and dynamics of contemporary societies (Beck, 2010; Giddens, 1991, 1989). 
Thus, the geographical competence of these powers goes beyond military production, barracks, 
military exercises and troop parades on national commemorative dates: the wide capacity and 
capillarity of these institutions allow them to intervene in planning, urbanization and territorial 
planning. 

In some places, the Armed Forces reaches the point of defining routine, traffic and other 
issues of local daily life, and the city of Rio de Janeiro is an emblematic case both for the areas 
and military assets incorporated into the landscape and the imaginary as well as for recurrent 
on-site interventions in recent years1. The conventional approach of the human sciences judges 
the military order as a set of reactionary, self-segregated, violent devices, in short, incompatible 
with the present era which is understood to be postmodern, postindustrial / fordist and 
radicalization of liberal democracy. 

Reflecting this political and intellectual position is the fact that military institutions are only 
an addendum in the (profound) debates about the characteristics of modernity and its 
institutions. However, there are notable authors who escape this rule, showing that military 

The geography of the military and its urban heritage: a case study 
in the city of Rio de Janeiro (RJ, Brazil) 

D. S. Cardoso 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil 

M. S. Vieira 
University Severino Sombra, Rio de Janeiro, Brazil 

ABSTRACT: The purpose of this text is to explore the potential landscape and heritage of the 
buildings, artifacts, archaeological sites and other assets protected and administered by the 
Brazilian Army in the city of Rio de Janeiro (RJ). Of the assets of relevant historical interest to 
the facilities and equipment built, above all, at the end of the 19th century and throughout the 
previous century, the Army has a dense heritage network under its control whose complexity 
and management challenge requires interinstitutional tools and partnerships. A meaningful 
dialogue with local communities and other stakeholders, within the limits of military 
territoriality, to integrate them into the actions of preservation and use of cultural assets. The 
text is divided into two sessions: the first one will address the military urbanization in the city of 
Rio de Janeiro, with special attention to the North and West zones, which comprised the rural 
area, Sertão Carioca, according to the renowned writer Magalhães Corrêa. The second part will 
highlight the areas and institutions of the Army that act directly on the cultural goods under 
discussion. This short article aims to emphasize the importance of the Army as a vital institution 
for the maintenance of this valuable collection of the history of Rio de Janeiro, and the problems 
inherent to this socio-institutional and special context, where the Army fulfills simultaneously a 
social role and a particular strategy of safeguarding and power of the State. 
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institutions are devices and arrangements that do not segregate from social life, but that spiral 
through society in different ways: by the imaginary, by the institutional memory and its 
coreligionists and admirers, national festivities, aid in security policies, technical and scientific 
cooperation agreements, etc. 

In the 1980s and 1990s, sociologist Anthony Giddens argued that military power is a 
constitutive dimension of modernity and globalization (Giddens, 1991), not a mere addition of 
other institutional dimensions (industrialism, capitalism, surveillance systems). Giddens brought 
militarism into its refined structuring theory (Giddens, 2008, 1989), from now on trying to 
clarify their role in shaping contemporary societies, including their mechanisms of reproduction 
and articulation with other powers. There is a parallel here with the notion of "risk society" 
advocated by another sociologist, Ulrich Beck (2010). 

In the Brazilian context, researchers (mainly from the Southeast) have reevaluated the critical 
and antagonistic position of the academy not only in relation to the Armed Forces, but also to 
the military as a whole (military police, civil police, firemen). They are authors who have opted 
to travel through previously unpublished military themes (Castro & Leirner, 2009), seen as 
taboo; and broke with prejudices and institutional vices to establish a more frank dialogue with 
agents from different positions in the military hierarchy. This is also true for other military 
organizations such as military police (Miranda, et al., 2008; Lopes & Figueira, s/d), civil police 
(Cardinelli, 2015), firefighters (Mata, et al., 2017) and other subjects. 

Among the geographers, Filipe Ribeiro (2015, 2010) and Nelson Fernandes (2006) emerge as 
references in research on military geography. More than a label, "military geography" refers to a 
vast field of enterprises and territorialities whose analysis is not limited to the functional logic 
of the military hierarchy or moral rules and codes of conduct governing relations between the 
military and the military and society generally. 

In the next chapter, a brief comment will be made on the spatiality of the military units in the 
West Zone of the city of Rio de Janeiro. Why the choice of the West Zone? Because it is the 
region that most houses military installations throughout the state. From Deodoro to Santa Cruz, 
the number of barracks, restricted areas and activity support establishments define this region as 
a strategic area for military organizations, a territory whose presence and interference of the 
three institutions is an indicator not only of its military importance, but of the interrelationships, 
specificities and implications (Massey, 2008) in the social life of the neighborhoods in relief. 
The third chapter unfolds in a geo-historical account of the Brazilian Army (EB) undertakings 
that mark the local landscape, and the institutional policy of the EB2 to preserve and disseminate 
cultural and environmental assets under its tutelage and administration. 

2 THE MILITARY UNITS IN THE URBAN LANDSCAPE OF RIO DE JANEIRO. IS RIO 
DE JANEIRO A MILITARY CITY? IS IT A CITY CONNECTED BY BARRACKS? 

The title of this topic was thought to create, at the same time, a bridge and a counterpoint to the 
current analyzes about the city of Rio de Janeiro. These analyzes have emphasized the dynamics 
and urban-territorial processes intensified in the last two decades3, or they have slipped in the 
imagery-discursive aspects of a city whose elite, since the last century, has sought to consolidate 
the image of a tourist city, a city of creative industry and entertainment . The slogan for all these 
predicates is the already beaten "Wonderful City". However, for a radical analysis of the city, it 
is convenient to flee the labels and stereotypes created for different purposes, reorienting the 
"look" for the dynamics and processes that actually define the spatial relationships in the Rio 
metropolis. 

Regarding the West Zone, its structuring took place in recent times, whose transition from the 
Sertão Carioca (Corrêa, 1936) to the current regional designation/configuration has been object 
of studies (Weyrauch, 2015; Santos, 2011) that aim to demarcate the periods and axes of this 
transformation. 

In a brief walk through the West Zone, either through Avenida Brasil or the railway line, you 
will certainly come across one or more facilities of the Armed Forces. Geographically, the West 
Zone has the following spatial division of the facilities: Realengo region houses EB facilities; 
the regions of Campo Grande and Guaratiba concentrate units of the Aeronautics and Navy; 
Finally, in the Santa Cruz region, the EB and Aeronautics units occupy buildings of high 
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historical, architectural and landscape value. These are: the headquarters of the Santa Cruz 
Farm, now Batalhão Villagran Cabrita (B ES ENG); and Hangar do Zeppelin, now under the 
management of the Santa Cruz Air Base (BASC). 

Figure 1. Headquarters of Santa Cruz Farm. Highlighted in the image, the imperial landmark of the 
delimitation of the Farm (1822). Source: https://goo.gl/VUJ4rC. 

Figure 2. Zeppelin Hangar. Source: https://goo.gl/zmGXoj. 

As a counterpoint to the conventional analyzes of the history of the city of Rio de Janeiro - 
which systematically neglect the West Zone and highlight the same aspects and places -, leading 
to a banalization of local history, we chose to give a very brief indication of how the military 
units could be included in the new studies and research. It is a project not only for the Armed 
Forces but for other military / security organizations (Military Police, Fire Brigade, private 
security companies). It has to take into account the process that led the city to the current state 
of social insecurity and urban militarization. The institutionalization of violence through the 
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increase of the institutions and arsenals of the military powers reveals part of the urban 
phenomenon unrolled in the city of Rio. 

If authors like Carlos Vainer (2010) - Rio de Janeiro as city-company (business city) - and 
Ronaldo Carvalho (2004) - Rio de Janeiro as a city connected by tunnels - propose new looks 
about the city from the imaginary and its urbanistic materiality, we we launched a question in 
the same vein: with the abundance of facilities, equipment and military agents throughout the 
city, would not Rio de Janeiro be a military city? Moreover, like the idea raised by Ronaldo 
Carvalho about the importance of tunnels in the territorial formation and viability of urban 
mobility in the city of Rio de Janeiro, this same city would not also be a city connected by 
quarters (in a broad sense), being this spatial unit, this technical and spatial object (Santos, 
1996), one of the most expressive factors in the production of the city of Rio de Janeiro; and to 
interconnect it with other cities, regions and governmental bodies. 

This is only the first step, from the Leme Fort (Copacabana) to the Morro do Radar in 
Sepetiba, from the 1st Army Police Battalion (Tijuca) to the 9th Battalion located in Realengo, 
from Vila Militar to the tripartite military complex of Restinga da Marambaia, there are a sea of 
spatial situations to be investigated under the prism of Geography. Politically, it is a 
breakthrough in studies and research on the process of metropolitanization in Rio de Janeiro. In 
cultural terms, it relativizes the usual conceptions and images about the city, suggesting that we 
deepen the approach by a more realistic bias and focused on institutions such as the Armando 
Forces, which are a vital component in the ordering and social dynamics of certain 
neighborhoods. 

3 A ROUTE THROUGH THE MILITARY AREAS OF THE DISTRICTS OF THE WEST 
ZONE OF RIO DE JANEIRO THAT SUFFERED INFLUENCES IN ITS CREATION 
AND SUBSEQUENT URBANIZATION 

The city of Rio de Janeiro, since the second half of the 19th century, has become a major center 
for the occupation of military personnel. This movement forced that procedures related to 
infrastructure, modernization, professionalization and, above all, teaching could modify the 
scenario of the time, providing great changes. 

In this context, the transfer of the Military School to Realengo, would leverage the 
neighborhood, being this factor that hands modified and configured the urban space of the 
neighborhood. Realengo underwent a singular and significant development process that would 
transform the neighborhood, from an agricultural village into a military, residential and 
industrial locality (Fridman, 1999). 

In the three fundamental Brazilian periods, Colony, Empire and Republic, the largest 
fractions of the military were concentrated in Rio de Janeiro, thus making a large urban slice, 
creating areas that later became neighborhoods of the West Zone. 

Noronha Santos (1934) points out four important moments known as lodging points. The 
first, in the locality called Campinho, near where is the neighborhood of Madureira; the second, 
in the Realengo do Campo Grande; the third, in Selling the Blessed Sacrament; and the fourth at 
“Fazenda do Mato” de Paciência. These localities were absorbing the urban model characteristic 
of the nineteenth and twentieth centuries, constituting the present districts of Campinho, 
Madureira, Magalhães Bastos, Campo Grande, Santíssimo, Paciência and, with a very 
expressive and peculiar military landscape, the neighborhoods Vila Militar, Realengo and Holy 
Cross. These last three neighborhoods are references in terms of urbanistic projects in which 
military installations were the key piece of internal planning and planning4. 

The demand for occupation of these neighborhoods required the execution of several works 
of military, military instruction and infrastructure interests. Construction of barracks, military 
villages, shooting and instruction camps, warehouses, ammunition stores and weapons storage. 
(Fridman, 1997). The Realengo Factory was created in 1898, during the Republic, which later 
gave the district an important political and military reference. In 1900 the factory would merge 
to the Pyrotechnic Laboratory of the Campinho, being now denominated Cartridges Factory and 
Artifacts of War. This important political-military pole passed by other names until, in 1940, it 
was once again called Realengo Factory, but it had in its activities important evolution and 
potentialization of the processes, eminent demand and demand of the time. 
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In Realengo was installed in 1905, the Military School after transferring of the Red Beach 
and, between 1913 and 1944 worked with focus in the Military Instruction, period by which it 
underwent a great modernization of the education. 

Figure 3. Realengo Military School. Source: http://www.aman.ensino.eb.br/.

Parallel to the education, all the necessary infrastructure was installed to the functioning of 
the School, overflowing to the neighboring areas, occupation by demand (Magalhães, 1998). In 
1908, an old space called Sapopemba Farm lost territory to the Military Village in Deodoro. In 
the continuity of the process, in 1910, the Ministry of War makes acquisitions of lands near the 
Fazenda dos Afonsos that, likewise, gives space to the School of Military Aviation, nucleus of 
the Brazilian Air Force. In this scenario, the literal integration between people, politics and the 
need for training and development was established. The effect of the environment on 
individuals' actions is recognized, for their ability to provide meaning, identity, social, economic 
and cultural situation. It is also added the temporal dimension, as Moser & Uzzell (2003) affirm: 
"Places have a past that contributes to their present interpretation, and a future that is capable of 
guiding us in our actions through our representations anticipatory". 

The military presence originally in Realengo, influenced the urban spaces, constituting, for 
example, numerous places, monuments and memorials, whose tributes brought names related to 
the Republic, such as: Marshal Marciano, Marshal Falcão da Frota, Marshal Modestino, General 
Sezefredo, General Raposo, captain Teixeira and others. Consequently, the region 
experimented, in relation to neighborhood nomenclature, a redenomination of the localities in 
the face of the ongoing spatial restructuring, which indicates the gradual abandonment of rural 
features and the imaginary of Sertão Carioca (Corrêa, 1936) towards more "urban" and the 
current imaginary of the "Zona Oeste", an imaginary of becoming, that is, of a region still 
defining its identity and functionality in the Metropolitan Region of Rio de Janeiro. 

With this, the old Fazenda dos Afonsos became the district Marechal Mallet; the great 
Fazenda Sapopemba, which encompassed vast estates, ceded part of its area to the 
neighborhoods of Marechal Deodoro and Coronel Magalhães Bastos and in the limits of the 
urban area a new proletarian neighborhood arose with the name of Marshal Hermes da Fonseca. 
It is understood that the prominent intention would be to perpetuate the memory of historical 
characters, emphasizing the political coercion exerted on the Brazilian society of the early 
twentieth century, seeking patriotism and consolidate the Republic. 

The neighboring neighborhoods like Bangu, Santíssimo, Senador Camará, Campo Grande 
had in their dynamics of growth the direct influences of the Military School and the Factory of 
Realengo. They adapted and reorganized themselves to be aligned as the new times and needs of 
the time, based on the memories, cultural goods, knowledge and records of the past 
(PESAVENTO, 1995). 
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Studying the dynamics that the armed forces as an institution imposed in the processes of 
formation, adjustment and modification of the neighborhoods of the West Zone of Rio de 
Janeiro constitutes a multifaceted process that justifies broadly the investigation of the processes 
that occurred in the models of urbanization of the time . The environment, which is called by its 
geographic space (Isnard, 1985) and by the socially established denominations and boundaries 
(a neighborhood, for example), is a very rich universe of research. In the neighborhoods of the 
West Zone, the Armed Forces had a direct influence on the complexity that was part of the 
transformations of the Carioca society and territory that overflowed to other scales (Fernandes, 
2006), including the national scale. 

In the evolution of the processes that would trigger a series of organizational motivations and 
control, the EB promotes a slow and progressive transformation that was characterized by a 
service that later became a board created to promote control and a systematization of the public 
goods of the Union. In 1946, the Directorate of Works and Fortifications was created. Its 
attributions would stem from keeping military strategies ingrained along with urban and 
population growth through activities in the neighborhoods that had these influences. 

In 1971, as of Decree 68.273, this Board is extinguished to give rise to the Directorate of 
Heritage (DPatr). At the same time that the headquarters are transferred to Brasília, but it is up 
to the Military Commands of Areas, in this case the Military Command of the East - CML, to 
provide an undersecretary that maintained the determinations of the Board of Directors in 
Brasília. 

As interactions with the population grew and with them appeals and cultural needs that would 
interrelate with the Army - Institutional Bodies and Population, in 1973 the Directorate of the 
Historical and Cultural Heritage of the Army (DPHCEx) was created, whose attributions would 
be beyond elaborate cultural plans, propose norms for the preservation, use and diffusion of the 
material and intangible assets of the EB. 

Figure 4. Subordination of the Directorate of Historical and Cultural Heritage of the Army. Source: 
https://goo.gl/fBFVbd. 
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With the Department of Education and Culture of the Army and its respective Executive 
Board, important tasks are applied to safeguard and promote its assets. In its folder, the 
DPHCEx has no less than seventeen assignments5. In this set of rules, it is clear that the 
proximity of the Department to the civilian environment has as purpose to make the adjustment 
and balance between the past and the present, besides extolling the importance of preserving the 
Cultural Heritage of the Army. 

One can see with them a unique relevance of DPHCEx in the hierarchical structure of EB. It 
responds both to the functioning of the cultural institutions of the EB (Military Museum Conde 
de Linhares, Army History and Research Center, Memorial Villagran Cabrita) and to the 
planning, promotion and inspection of the entire Army Cultural System (SCEx). This system 
comprises everything that is aligned with EB's cultural and heritage policy proposal, including 
dialogue and technical-scientific cooperation with other stakeholders. 

Currently, the EB is aligned with the trends of keeping alive the memories that characterized 
an era in which its influences guided the growth of the neighborhoods of the Deodoro-Santa 
Cruz axis. Throughout the west of Rio de Janeiro, from the sports facilities of Deodoro to the 
Villagran Cabrita Battalion of Santa Cruz, the EB was one of the devices for diffusing local 
development, either by attracting youth and adults to their jobs or by promoting policies 
structuring and actions that, in the course of the last century, have brought the region to its 
present configuration. There is a characteristic configuration of suburban area influenced by the 
military order, with residential villages, clubs, commercial areas with stores of military 
apparatuses and accessories, and military control areas located in the region's mild and 
privileged areas. 

4 CONCLUSIONS 

The DPHCEx organizational chart (Fig. 4) illustrates and corroborates the intrinsic and capital 
character of memory and cultural heritage for the legitimacy and representation of the Army 
with other spheres and society as a whole. In practical terms, EB's concern with cultural and 
environmental heritage within its jurisdictional areas reflects a broader process of 
institutionalizing memory in modern societies. For highly complex societies focused on the 
organizational improvement of institutions and individuals, it is a common path and, for the 
Armed Forces, does not escape the rule. For DPHCEx and its subordinate entities, the above 
mechanism aims at at least three points: 1) establishing memory locations (NORA, 1993) to 
reinvigorate the EB image; 2) to give a more humane face to this institution; 4) and make a 
careful selection of what should be remembered and what should be put into the halo of 
forgetfulness (POLLAK, 1989). At the same time, operational activities and actions, 
characterized by civic-social actions, now aligned with the processes that strengthen the cultural 
ties that have made EB an institution marked by traditional hegemony. There is a concern of the 
military authorities in disseminating the values they have brought to the neighborhoods of the 
West Zone a registered mark and punctuated by the traditions that from time to time they are 
rooted in the model of occupation and territorial expansion, besides the cultural and heritage 
controlled. 

ENDNOTES 

1 We refer both to the military dictatorship (1964-1984) and to the specific actions carried out in recent 
decades to assist in the security of mega-events (World Youth Day 2013, 2014 World Cup and 2016 
Olympics), to ensure public order) or intervene in a federal state - as in the recent federal intervention 
decree in the State of Rio de Janeiro (Decree 9.288, of February 16, 2018).  

2 DPHCEx website with information on EB cultural and heritage policy: https://goo.gl/NzZFXm. 
Accessed on 15 Feb. 2018. 

3 About the authors who work with empiricist and materialist approaches, see the publications of the 
Metropolis Observatory on recent spatial transformations in the Metropolitan Region of Rio de 
Janeiro: https://goo.gl/hfcJPn. Accessed on 15 Jan. 2018. 

4 In Santa Cruz, we have the Engineering Battalion Villagran Cabrita, which took advantage of the 
headquarters building and adjacent area surrounding the former National Farm of Santa Cruz. In fact, 
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we have several units created during the 20th century (9th Army Police Squad, Esie, the extinct 
Cartridge Factory). And Vila Militar, was a neighborhood planned since 1904 exclusively to house 
units, equipment and regiments of the Army, being a district genuinely military (ista). 

5 See: https://goo.gl/qCj1W2. Accessed on 10 Feb. 2018. 
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1 INTRODUCTION 

There are many traditional wooden residents in Japan, but many instances of collapse have been 
reported due to the earthquake. Many of them are caused by damage to the joint, so it is very 
important to figure out the behaviour that occurring at the joint during an earthquake. 

According to regional characteristics and cultural differences, there are various specifications 
in the joint. Also, an axial force is generated in the beam (called SASHIGAMOI) which has large 
cross section if the pillars are inclined. With this axial force, damage may occur near the joint, 
because the restoring force and the state of stress burdened by pillar are changed, [1] and [2]. 

From the above, to correctly evaluate seismic performance and reinforcement of traditional 
wooden residents, it is necessary to ascertainment the destruction property and restoring force 
characteristic due to different Joint. 

Against this background, to figure out thefracture mode and the restoring force characteristic, 
we performed cyclic loading test on 4 specimens with same external dimension method but 
different joint shape. Then, we quantify the dispersion of restoring force characteristic between 
each specimen. Moreover, based on theevaluation formula of the past, we also aimed to 
construct the evaluation formula to estimate the restoring force and compare with results of 
experiment. 

The comparision of mechanical characteristic and estimation for 
restoring force of different SASHIGAMOI joint in traditional 
wooden residents 

X. Chen & N. Takiyama 
Division of Architecture and Urban Studies, Tokyo Metropolitan University, Tokyo, Japan 

ABSTRACT: According to regional characteristics and cultural differences, there are various 
specifications in SASHIGAMOI joint in Japan. In the limit strength calculation which is one of 
calculation methods used in the seismic performance evaluation of traditional wooden residents, 
the shear forces of all earthquake resistant elements are simply added and the restoring force is 
given for each seismic element without considering the different detail of SASHIGAMOI joint. 
In this study, to figure out thefracture mode and the restoring force characteristic, we performed 
cyclic loading test on 4 specimens with same external dimension method but different joint 
shape. Then, we quantify the dispersion of restoring force characteristic between each specimen. 
Moreover, based on theevaluation formula of the past, we also aimed to construct the evaluation 
formula to estimate the restoring force and compare with results of experiment. 
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2 CYCLIC LOADING TEST 

2.1 Specimens 
Four T-shaped SASHIGAMOI-column specimens were designedin same external dimension 
method, as shown in Figure 1. The columns (120mm × 120mm) were made from cedar wood, 
and the SASHIGAMOI (120mm × 270mm) were made from pine wood. 

As shown in Figure 2, the joint shape of Four specimens was HANHOZO-
KOMISENDOME(T-1), ZENHOZO-KOMISENDOME(T-2), HIKIDOKKO-SYACHISEN(T-
3) and SAGEKAMA-KUSABI(T-4). 

Figure 1. Specimen. Figure 2. Detail of each specimen.

The T-1 specimen assembled in two steps: 
1) Insert the beam into the column; 
2) Insert the draw pin in the hole. 

The T-2 specimen assembled in two steps: 
1) Insert the beam into the column; 
2) Insert the draw pin in the hole. 

The T-3 specimen assembled in three steps: 
1) Insert the HIKITOKKO into right-side notch, and then slide to the left-side; 
2) Insert the beam into the column; 
3) Insert two shear keys in the shear key notch. 

The T-4 specimen assembled in two steps: 
1) Insert the beam into the column; 
2) Insert the wedge in the wedge notch. 

2.2 Loading system 
The specimen isset so that the column was horizontal and the beam was vertical, and both ends 
of the column is fixed to the steel frame as pin and pin roller. Also, the hydraulic jack is fixed to 
the steel frame, and it is joined to the specimen beam with an attached jig, as shown in Figure 
3(a) and Figure 3(b). We use 6 displacement-transducer to measure the rotation angle  during 
the experiment and record them, as shown in Figure 4. 
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The value obtained by dividing the displacement of the actuator by the internal height of the 
column is defined as the deformation angle R of the specimen. Cyclicloading was applied to the 
specimen such that the amplitude of Rin the order of 1/120, 1/100, 1/75, 1/50, 1/30, 1/20, 1/15, 
1/10, 1/8, 1/6rad. For the analysis, the right side of Figure 3 wasassumed to be the positive 
direction. 

To simulate the phenomena occurring in the actual framework, the applied point and the 
intersection of column and beam connected with a PC-steel bar with a load cell, and an axial 
force was generated in the beam when it was inclined. The axial force generated in the beam is 
measured with a load cell. 

Figure 3(a). Loading system. Figure 3(b). Loading state.

Figure 4(a). Measurement system. Figure 4(b). Displacement transducer.

2.3 Damage and restoring force 
The relationship between bending moment Mand joint rotation angle is shown in Figure 5, 
where black lines indicate the hysteresis loops of the specimen and red lines indicate the 
skeleton curves. Andthe damage of specimensis shown in Figure 6. 

For T-1 specimen, after reached the maximum value of 3.3kN mat +1/8rad, the restoring 
force dropped due to a split occurred in the cross section of the draw pin, as shown in Figure 
6(a). At the time of dismantling, it was confirmed that a split occurred in the column, and the 
draw pin was broken, as shown in Figure 6(c). 

For T-2 specimen, the maximum moment was 3.1 kN m at the end of loading. Also, a split 
occurred at the bottom of beam at +1/15rad, as shown in Figure 6(d).At the time of 
dismantling,it was confirmed that the beam was damaged and there was no damage occurred at 
draw pin, as shown in Figure 6(e)(f). 

For T-3 specimen, the restoring force gradually increased after splitting of column at 
+1/20rad, as shown in Figure 6(g), and reached the maximum value of 2.3kN m at the end of 
loading.At the time of dismantling, a split occurred on both sides of the interior of the beam. 
Also, there was no noticeable damage at column and inclined shear keys. 
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For T-4 specimen, after reached the maximum value of 2.5kN m at -1/10rad, a split occurred 
in the notch of the beam at -1/15rad, as shown in Figure 6(j). At the time of dismantling,it was 
confirmed that thenotch ofbeam was damaged and there was no damage occurred at the wedge. 

(a)T-1 (b)T-2 (c)T-3 (d)T-4 
Figure 5. Relationship between bending moment M and joint rotation angle .

(a) T-1 (d)T-2 (g)T-3 (j)T-4 

(b)T-1: column (e)T-2: beam (h)T-3: beam (k)T-4: beam 

(c) T-1: draw pin (f)T-2: draw pin (i)T-3: shear keys (l)T-4: wedge 
Figure 6. Damaged specimens.

Figure 7. Fracture mode of each specimen.

3 EVALUATION 

Based on the experimental results, we evaluate the restoring force of each specimen. In the 
following, we will describe the fracture mode of each specimen as shown in Figure7, show each 
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evaluation formula we constructed, and the compare with experimental results, as shown in 
Figure 11. Also, regarding the evaluation of the axial force,because the rod was bent during the 
loading, we modified the experimental values of axial force, and shown the skeleton curves of 
the experimental values with the modified experimental values and theestimated values together 
in Figure 12. 

The fracture load of each fracture mode is shown in Table 1. Based on the past evaluation 
formula as given in [3] and [4], we calculate yield moment by using minimum value of fracture 
loadPy. The mechanism of joint is shown in Figure 8, where hatched area indicates the sinking 
part of beam. The  is the joint rotation angle which was recorded in the experiment. The flow 
of evaluation is shown in Figure 9. 

Table 1. Fracture load of each fracture mode (kN). 
Py

T-1 4.5 13.0 5.9 6.5 3.4 10.8 10.6 3.4
T-2 4.5 13.0 5.9 6.5 3.4 10.8 10.6 3.4
T-3 40.9 41.9 145 102 14.2 29.2 8.83 8.83
T-4 5.4 17.4 5.4

Figure 8. Mechanism of each joint. 

Figure 9. Evaluation flow. Figure 10. xp and yp of sinking part.
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3.1 T-1 and T-2 specimen 

As shown in Figure 8(a)(b), the resistance force of draw pin Rp can be determined 
bydisplacement of draw pin pand initial stiffness Kc, which can be calculated by the formula as 
given in  

Where  and  is the joint rotation angle.Kc can be calculated by the formula as 
given in [4].For the convenience of the paper, the flow of calculation was omitted. As the result 
of calculation, KcT-1= 1571 N/mm, KcT-2= 1334 N/mm 

The sinkingresistance force of beam Re and frictional forceRfcan be determined by the length 
of the sinking part xp, the width of the sinking part ypand the Young's modulus in wood fiber 
orthogonal directionEb90, which can be calculated by the formula as given in [5]. 

Wherez0 is thickness of the sinking part,  is the coefficient of friction and Cycan be 
determined by the formula as given in [5]. According to [5] and [6],  is set to 0.4, and x1 is set 
to 0.Thelength of the sinking partxpand the width of the sinking part ypcan be determined as 
Figure 10. 

The axial force generated in the beamNis: 

Where V is fulcrum reaction force at rotation center and calculated by the formula as given in 
[2]. 

According to and the balance of moment at rotation center, the bending moment of joint M is: 

Where h is beam depth and lis the distance to the rotation center of each resistance force. 
The M- relationship can be determined by substitute the data of into Equation (5). 

3.2 T-3 specimen 
As shown in Figure 8(c), the resistance force of shear keys and HIKITOKKO Rp can be 
determined by displacement p, the initial stiffness of shear keys Kt which was calculated by the 
formula as given in [3], the initial stiffness of HIKITOKKO Kh which was calculated by the 
formula as given in [4]: 

The sinkingresistance force of beam Re and frictional forceRf are calculated as same as 
Equation (2)(3). And thethe axial force generated in the beamNis calculated as same as Equation 
(4). The bending moment of joint M can be determined by Equation (5). 

3.3 T-4 specimen 
The sinkingresistance force of beam Re and frictional forceRf are as same as Equation (2)(3), 
and the axial force Nof beam is: 

From the above, the bending moment of joint Mis: 

The M- relationship can be determined by substitute the data of into Equation (8). 
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3.4 Evaluation and comparison of experimental results 

a T-1 b T-2

c T-3 d T-4
Figure 11. Evaluation of each specimen.

a T-1 b T-2

c T-3 d T-4
Figure 12. Evaluation of axial force.
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For T-1 specimen, the initial stiffness isgenerally congruent with the evaluated value.The 
estimated ultimate strength with considering the influence by axial force, which is shown in 
Figure 11(a) with blue solid line, was exceeded the evaluated value calculated by past formula, 
which is shown in Figure 11(a) with red dotted line. The estimated axial force in negative side is 
generally congruent with the skeleton curve of experimental result, as shown in Figure 12(a). 
But, the evaluation value does not correspond to the experimental value when the rotation angle 
has a small value. We would consider the reason in the future. 

For T-2 specimen, the initial stiffness is generally congruent with the evaluated value. The 
evaluated value is estimated in a smaller than the experimental result, as shown in Figure 
11(b).The estimated axial force in positive side is generally congruent with the skeleton curve, 
and axial force in negative side is estimated in a small value, as shown in Figure 12(b). 

For T-3 specimen, although the initial stiffness is generally congruent with the evaluated 
value, the estimated ultimate strength is much larger than the experimental result, as shown in 
Figure 11(c). The axial force also estimated in a large value, as shown in Figure 12(c). We 
would consider the reason in the future. 

For T-4 specimen, the estimated ultimate strength in negative side is much smaller than the 
experimental result. We thought that it is due to without considering the influence of the wedge 
on the joint. The estimated axial force in both side is congruent with the skeleton curve of 
experimental result, as shown in Figure 12(d). 

4 COMPARISON OF MECHANICAL CHARACTERISTIC 

Regarding the relationship between bending moment Mand joint rotation angle , we set the 
results of T-1 specimen as a standard to quantify the dispersion of restoring force caused by the 
different shape of the joint. 

As shown in Figure 13(a), on the positive direction of loading, comparing the restoring force 
at 0.1 rad for each specimen, T-2 is 0.8 times, T-3 is 0.6 times and T-4 is 0.5than the standard 
(T-1). 

As shown in Figure 13(b), on thenegative direction of loading, comparing the restoring force 
at 0.1 rad for each specimen, T-2 is 1.2 times, T-3 is 0.9 times and T-4 is 0.5than the standard 
(T-1). 

(a) positive direction (b) negative direction
Figure 13. Comparison of restoring force.

5 CONCLUSIONS 

In this study, we performed cyclic loading test on 4 specimens with same external dimension 
method but different joint shape, and quantified the dispersion of restoring force characteristic 
between each specimen. Moreover, we also constructed the evaluation formula to estimate the 
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restoring force and compare with results of experiment. The major findings from this study are 
summarized in the following section: 

i. The estimated initial stiffness of all four specimens are generally congruent with the 
experimental results. About the joint which using a draw pin (T-1, T-2), the estimated 
value with considering the influence by axial force wereexceeded the value calculated 
by past formula. The evaluation accuracy was improved. About the joint which using 
shear keys (T-3), the ultimate strength and the axial force were estimated very 
large.About the joint which using a draw pin(T-1), the evaluation value of axial force 
does not correspond to the experimental value when the rotation angle has a small 
value.About the joint which using a wedge (T-4), due to without considering the 
influence of the wedge on the joint, the ultimate strength in negative side was estimated 
very small. We will consider those problems in the future. 

ii. According to the comparison of all skeleton curve of restoring force, the maximum of 
restoring force of joint which using a draw pin (T-1, T-2) are larger than the other 
specimens.At the positive side, restoring force of the joint which using a wedge (T-4) 
was the smallest, because the wedge cannot stop the column from pulling out. Due to 
the different joint shape, the restoring force might be halved or doubled. 
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1 INTRODUCTION 

Recently, dry stone construction technique was presented for evaluation to UNESCO for the 
recognition as Intangible Cultural Heritage of Humanity in 2018. It is an international candidacy 
driven by Cyprus and Greece, where also participate Croatia, Switzerland, Slovenia, France, 
Italy and Spain. This candidacy evidences the importance of that technique as part of traditional 
knowledge, usually linked to agricultural and livestock activities, where rationalism and 
economy of nearby resources are common features all over the world. 

The variety of shapes and typologies change in function of the geographical area, but the 
mechanical principles are always the same: the stones overlap without using mortar of any kind, 
and the stability depends on its own weight. In Spain, these constructions linked to rural 
activities saw its time of splendour between eighteenth and nineteenth centuries. The landscape 
of agrarian areas is the result of decades of work to satisfy the needs of the activity on the 
countryside. The first need consists on preparing the land for the most efficient cultivation. The 
stones obtained in this process are used to build auxiliary structures: soil containment, water 
storage and shelter for animals and humans among others. These dry stone constructions are 
part of the built heritage which defines the agrarian landscape, and are very important as 
containers of identity values.  

The main constructions that can be found in Catalunya, were also built during eighteenth and 
nineteenth centuries, in a process that radically changed the landscape of the countryside 
(Congost, 2010). These countless heritage, which explains a specific period of history, have to 

Surveying and assessment of dry stone constructions by means of 
photogrammetry as a tool for conservation 

A. Costa-Jover, S. Coll-Pla, C. Mallafrè Balsells, A. Saballs & D. Moreno Garcia 
School of Architecture, Universitat Rovira i Virgili, Spain 

ABSTRACT: The investigation focuses on the use of massive data capture techniques for the 
surveying of dry stone constructions as a tool for its documentation and conservation. Given the 
impossibility of preserving everything, cataloguing by means of photogrammetric techniques 
can be considered as a good alternative to the return to the nature of the stone structures. Thus, it 
is possible to survey these constructions with an easy, safe, low-cost and non-invasive technique 
which makes it possible to obtain a 3D model of the object with texture properties and a known 
metrical scale and coordinate system. Here it is presented the initial results of applying that 
technique. 
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deal with the problem of the abandonment of work in the countryside, which causes a 
progressive and inexorable deterioration of these structures due to the lack of use and 
maintenance. On that context, the surveying and cataloguing of dry stone heritage constructions 
play a key role on its preservation, and save them from oblivion for future generations.  

Many architects have developed studies and classifications of dry stone constructions in 
Spain, and more specifically in Catalunya. The architect Joan Rubió i Bellver showed interest 
on the dry stone construction technique in the early twentieth century. He published in 1914 the 
study named Construccions de pedra en sec (Dry stone constructions ) (Rubió, 1914) where 
sorts the constructions in margins and walls, portals, huts (barracas), and singular huts, such as 
cocons and double huts (barracas dobles). Another classification was developed later by 
architects Miguel García Lisón and Arturo Zaragozá Catalán, in the book Arquitectura rural 
primitiva en secà (Primitive rural architecture in dry zone) (García & Zaragozá, 2000). On that 
case, the classification includes more typologies, and it is divided in: constructed lands, water 
channeling, natural refugees, hunt places, sheep constructions and temporary homes. These are 
only two examples among many other works that have treated the issue, such as Leopoldo 
Torres Balbás (1888-1960) (Torres Balbás, 1933) or Vicente Lamperez i Romea (1861-1923) 
(Lampérez Romea, 1922). On the other hand, recent experiences as the Wikipedra 
(http://wikipedra.catpaisatge.net/) allow the creation of a massive database of elements with the 
collaboration of the users, who register the main features (usually with a photograph and main 
dimensions). 

All the methods used for registering and cataloging dry stone constructions in these works, 
almost have changed since the ones described by Joan Rubió i Bellver in 1914. Thus, despite the 
current technological progress, the most recent techniques have not influenced the registration 
of rural structures. 

Thus, the investigation proposes the use of digital photogrammetry for the survey of dry 
stone constructions as a tool for cataloguing and conservation. The technique is based on taking 
several photographs to generate a 3D model of the object, which can later be used to obtain the 
main dimensional characteristics, together with planimetric information. This work is an initial 
study of the features of using that technique in dry stone structures and the relevant information 
that can be obtained. 

1.1 Theoretical framework 
Current techniques of Massive Data Capture (MDC) are especially useful for historical 
constructions (Pavlidis et al., 2007), due to its complexity and inaccessible parts. Terrestrial 
Laser Scanner has become prominent because of its speed and simplicity (Bonora et al., 2005), 
(Lerones et al., 2010), but photogrammetric techniques have a better cost-precision ratio, and 
they are therefore used more widely (Arias et al., 2006), (Riveiro et al., 2011). 

The accuracy of those technologies has been extensively tested (Guarnieri et al., 2004), 
(Green et al. 2014), and they are therefore adequate methods for the accurate surveying of 
constructions and are compatible with one another. In the specific case of surveying heritage 
constructions, many authors have tested the use of these techniques (Grussenmeyer et al. 2008), 
(Kadobayashi et al., 2004), (Rizzi et al., 2007) and have shown their compatibility as well as the 
main differences that characterize them.  

Photogrammetry is a remote sensing technique that is based on image correlation algorithms 
that identify the common points in photographs of the same object (Karara, 1989). Several 
techniques have evolved during the last decade. Close Range Photogrammetry refers to the 
capture of objects with sizes that do not exceed 100 m, where the camera is in a position close to 
the object (Cooper, M.; Robson, 2001).  

Structure From Motion (SFM) is based on Dense Multi-View 3D reconstruction algorithms 
that generate 3D objects through a semi-automated process that can be performed with a low 
knowledge overhead from a user using appropriate software. Thus, it is becoming widespread 
because of its simplicity and ease of use in several disciplines, such as geoscience (Westoby et 
al., 2012), (Javernick et al., 2014), hydrology (Smith et al., 2014) and especially in archaeology 
(De Reu et al., 2013), (McCarthy, 2014), (Hesse, 2015), because it enables the generation of 
low-cost 3D documentation of cultural heritage with great scientific value. Agisoft Photoscan 
3D, Photomodeler, 123DCatch and pix4D are among the available software packages. It is 
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possible to obtain high quality results for medium sized and large objects, in the case of feature-
rich surfaces under appropriate lighting conditions with large sets of images and the use of high 
performance computer system resources (Koutsoudis et al., 2014). Thus, the procedure allows 
3D virtual reconstructions of the surveyed object to be obtained, which have many advantages 
for the documentation and conservation of cultural heritage (Yilmaz et al., 2007). 

In the case of dry stone constructions, the use of these technologies is imperative, since single 
point direct and indirect techniques are not suitable, due to the irregularities of dry stone 
constructions surfaces (Leserri & Rossi, 2013). 

1.2 Case study 
The objects selected for the investigation are a singular typology of dry stone construction 
called “Cocons”. This typology already appear in the mentioned works of Rubió i Bellever and 
Lisón&Zaragozà, identifying them as auxiliary structures used for water storage, collecting rain 
water for domestic use and livestock. This typology is usually found in water-poor areas, and 
where the stone layers of the ground are on the surface. When a large stone layer is found in the 
ground, it is cleaned and prepared to channel rainwater into an excavated well. The wells are 
covered by thin dry stone domes, built with a single stone layer to protect the water and to allow 
ventilation. 

The investigation proposes an initial identification of the “cocoons” that can be found in the 
surroundings of Tivenys, a small town located in the region of Baix Ebre, at the south of 
Catalunya (Spain). Despite the town is located next to the river Ebro, there is no practice of 
irrigation due to climatic conditions, so water is a scarce and precious commodity. Local people 
have estimated a total amount of elements between 250 and 300, most of them barely unknown. 
This work presents the first test, applied for the surveying of eight examples, which were 
selected because of its typology and proximity between them. The local names are: 1) Cocó 
Murtero, 2) Cocó Busant, 3) Cocó Busant (2), 4) Cocó Benito les Perles, 5) Cocó Gambell, 6) 
Cocó Cap Blanc, 7) Cocó Paco, 8) Cocó Estudiant (Fig. 1). 

Figure 1. Cocons registered.

2 METHODOLOGY 

The investigation is based on the generation of a 3D model of the objects by means of 
photogrammetry. The technique Structure From Motion allows to obtain a detailed point cloud 
from multiple photographs taken from different positions. The technique identifies for each 
image invariable characteristics about scale, rotation and illumination, which allows the 
automatic identification of alignment points. The software used is Agisoft Photoscann 
v.1.2.6.2834. The calibration has been made with the corresponding command of the program. 
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The first step of the methodology is to obtain the necessary data to build the textured 3D model, 
this is, photographs and a reference measure. The camera used was a Nikon D7000 and a lens 
TAMRON LD XR DI AF 17-50mm 67 a16 if. In addition, a 1m plumbed milestone was used to 
reference the metric scale of the model and the vertical vector. The main features of the 
computer used to process the photogrammetry are Intel ® Core ™ i7-4770 CPU processor, 
16Gb ram. 

The generation of a mesh with photographic texture involves several processing steps. Once 
photographs are selected, and eventually edited, the first step if the alignment. The software 
identify common points between photographs, creating a cloud of link points. It should be noted 
here the importance of taking the photographs from different locations and with a great 
percentage of overlap. Following, it is processed a dense point cloud, and after the mesh, which 
is the result of generating union planes between points. Thus, it has gone from a 2D database of 
the objects (photographs) to a 3D one. Finally, the texture is processed to show the visual 
characteristics of the object. It is determined of the quality of the photographs, so it is very 
important to control lighting conditions to avoid overexposed/underexposed areas and abrupt 
colour changes.

The 3D scaled model obtained is located on a known Cartesian coordinate system (x, y, z), 
and allows to represent the elements with an accuracy before impossible to reach unless many 
more resources were invested, and to assess the shape of the objects in a qualitative and 
quantitative way. A complete set of drawings is generated for every “cocó”, dealing with the 
issue of the graphic representation based on the new three-dimensional base. The orthoimages 
generated with Agisoft photoscan are mixed with vectorial lines obtained by means of 
Rhinoceros 6.0. Thus for the first time is it possible to accurately represent the variable 
thickness of the dry stone walls and domes. In addition, characteristic dimensions are registered 
and assessed: inner and outer height, inner depth, door height, inner and outer perimeter, built 
volume and interior volume. 

3 RESULTS 

First, if we compare traditional surveying techniques and photogrammetric procedures, in 
general terms the time spent in data acquisition is similar, but the results obtained with the 
second are significantly better, in terms of accuracy and precision. Only by means of a 
photographic camera and a reference object to scale and orient the model, it is possible to obtain 
a complete texturized 3D model with a known metric scale, which allows later to define floor 
plans, elevations, cross sections and 3D views of the object. 

The processing steps followed with Agisoft Photoscan are summarized in (Table 1). The 
main characteristics of the process for every cocó are: 

- CAM: number of cameras used 
- C.POINT LINK: quality (QUAL.) and number of point links of the point cloud 

(NUMB.) 
- DENS C.POINT: quality (QUAL.) and number of points of the dense point cloud 

(NUMB.) 
- 3D MODEL: quality (QUAL.), mesh is number of faces (FACES) and vertex of the 3D 

model (VERTEX). 
- TIME: total time of the overall process, from the photographs alignment to the textured 

model. 
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Table 1. Main characteristics of photogrammetric processing. 
STUDY 
OBJ. CAM. C. POINT LINK DENS C. POINT 3D MODEL TIME QUAL. NUMB. QUAL. NUMB. QUAL. FACES VERTEX
COCÓ 1 72 high 54285 medium 6984530 medium 329018 166400 1h 5min 

COCÓ 2 112 high 81007 medium 11159641 medium 2057917 1031665 
3h 
20min  

COCÓ 3 55 high 14738 medium 8098161 medium 484886 243944 22min 
COCÓ 4 57 high 59205 medium 8539713 medium 535631 270291 47min 
COCÓ 5 18 high 16992 medium 2322768 medium 120227 61040 11min 
COCÓ 6 55 high 59539 medium 6164556 medium 274931 139375 1h8 min 
COCÓ 7 50 high 49420 medium 6347682 medium 1097097 550450 57min 
COCÓ 8 50 high 43030 medium 5678709 medium 234034 118100 46min 

The number of photographs varies in function of environment conditions (vegetation, 
topography, etc) and general dimensions of the objects. The parameters to align photographs 
and to obtain the point cloud and the 3D mesh, were the same for every model. Results show 
that the total time spent to process the photogrammetry is not always proportional to the number 
of photographs.Thus, other parameters such as illumination parameters, the complexity of the 
surfaces and the possible locations of the cameras influence the processing time. 

In the other hand, the number of photograph does not represent a proportional relation with 
the generated point cloud density neither with the model faces. (Fig. 2). 

Figure 2. Relation between the number of photograph, the density of point cloud and the 3D Model faces.

Moreover, Graphic A (Fig. 3) shows the relation between cameras and the corresponding link 
point cloud. It can be seen that the more photographs, the greater number of link points, which 
also means a greater accuracy. If coco 3 is not considered in the variable “Study Object”  there 
is a proportional relation, with a correlation coefficient of 0,92. This coefficient study the 
relation between two independent variable (0 meaning two variables haven’t got any relation; 
1/-1 meaning two variable have hard relation). Otherwise, Graphic B (Fig. 3) relates the dense 
point cloud and the. 

In Graphic B, the Pearson correlation coefficient has been studied. This one variable is the 
density of points and the other variable one is the time elapsed. This study show us that there are 
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a lax, proportional and direct relation of 0.84. There are other important factor to stablish the 
time lapse. 

If the coco number 3 is eliminated of the “Study object” variable, the number of photographs 
aligned has a proportional relation with the point cloud obtained with a 0.92 correlation 
coefficient. If all data are taken in account, the relation is lax with a 0.84 correlation coefficient

Figure 3. Graphic A. Regresion diagram of CAM and N. of POINTS. Graphic B .Regresion diagram of N. 
of POINTS and TIME. 

Following, once 3D models of every object are defined, geometric characteristics are 
parametrized. The objects surveyed are similar, but it is necessary to establish common 
parameters in order to compare them. Thus, main dimensional features measured are (Fig. 4): 
inner height, external height, depth, door height, external perimeter, inner perimeter, total 
volume, inner volume and built volume. The survey of inner measures has to deal with the 
problem of variable water levels and undetermined amount of sediments at the bottom. Thus, all 
the measures in height are taken from the bottom of the door, in order to compare the different 
objects. Measures obtained are summarized in (Table 2). 

Figure 4. Main dimensions measured on every object.
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Table 2. Measures obtained for every cocó. 
STUDY 
OBJ. 

INT. 
H. 

EXT. 
H. DEPTH 

DOOR 
H. 

IN. 
PERIM. 

OUT. 
PERIM. 

BUILD. 
V. INT. V. 

MAS. 
BUILD 

COCÓ 1 1,59 2,72 2,31 1,39 17,06 9,53 66,29 26,83 39,47
COCÓ 2 2,49 3,49 2,82 1,67 16,38 10,62 127,58 66,94 60,64
COCÓ 3 1,84 2,06 2,27 0,79 13,43 7,58 11,81 4,27 7,54
COCÓ 4 2,18 3,15 2,62 1,35 15,91 9,80 9,55 3,43 6,12
COCÓ 5 - 0,74 - 0,35 5,02 - - - -
COCÓ 6 1,37 1,98 1,33 0,66 9,18 5,36 38,74 8,47 30,27
COCÓ 7 1,12 2,04 1,29 1,30 7,92 4,50 20,60 8,95 11,65
COCÓ 8 1,37 2,38 1,37 1,52 7,30 4,49 5,16 1,51 3,65

Finally, a complete graphic representation of every cocó is obtained, by means of floor plans, 
elevations and cross sections. A sample of the drawings obtained can be seen on (Fig. 5). These 
views show some formal and constructive characteristics of that typology. First, it can be 
observed that light goes through the dome, because it is built with a single layer of stone. 
Second, stones are placed irregularly with a configuration halfway between a false dome 
(understood as a construction where stone layers are parallel) and a regular dome (with the 
stones placed radially, like an arch). The key point is that it is no need for centering on a 
structure that causes thrusts. Third and last, the pointed geometry of the dome allows the small 
thickness of the dome and the lower wall, configuring a very optimized construction. More 
studies are needed, but it seems to be a specific typology, characteristic of this region near river 
Ebro, which is different from other nearby constructions. 

Figure 5. Example of 2D graphic representation based on photogrammetry.
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4 DISCUSSION AND CONCLUSIONS 

The 3D models that it is possible to obtain by means of photogrammetry are a great advantage 
for documenting and surveying dry stone heritage, in comparison to traditional surveying 
techniques. The time spent in the data capture is similar in both procedures, but the results are 
substantially better with photogrammetry. 

The accurate 3D surveys allows the parametrization of the main measures of the elements 
(height, width, etc), together with an unprecedent graphic representation, incorporating the 
texture of the objects. These drawings allows the analysis of construction issues, such as the 
placement of the stones, the geometry or the structural behaviour, as never before. In addition, it 
is remarkable the measure of volumes, which were very hard to overcome with traditional 
procedures. 

The initial data obtained from the cocons evidences the typological singularities of these 
constructions, and the results emphasizes their heritage value as a representative sample of a 
technological knowledge, which is characteristic of an epoch and a geographic localization. 

Structure from Motion has a great potential for surveying and assessing dry stone 
constructions, since currently it is a fast, low-cost procedure that goes one step further 
traditional techniques. Thus, the information obtained contributes to the value and divulgation 
of dry stone heritage constructions, which favours their preservation. When conservation is not 
possible, photogrammetry allows to document them, and therefore to preserve construction 
knowledge transmitted from generation to generation. 
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1 INTRODUCTION 

1.1 Identification of the problem and objective of the present study 
During work to restore and maintain the trencadís on a building by the architect Antoni Gaudí, 
it was found that some Murano smalti glass tesseras used in the cladding in the 1970s were 
deteriorating prematurely compared with older Murano smalti glass tesseras put in place at the 
start of the twentieth century. 

The private organization that is responsible for the building’s conservation and restoration 
was aware of this situation, and decided to contact LiTA (Architectural Innovation and 
Technology Laboratory, a research group at the Universitat Politècnica de Catalunya) to ask 
them to collaborate to obtain better performance and similarity in the new parts of the cladding 
that are being built, and better results in the restoration of the original. A multidisciplinary 
research team was then created with a holistic approach to cover all aspects involved in the 
cladding: including materials production processes, materials selection, and construction 
procedures. 

Since the damaged pieces needed to be replaced, the best available Murano smalti glass had 
to be selected for this task to avoid the appearance of unwanted cracks and fissures on the 

Validation of a new non destructive test to assess the mechanical 
quality of new pieces of glass smalti from Murano (Italy) used in 
the trencadís cladding 

M. Cuesta 
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LiTA (Laboratory of Innovation and Technology in Architecture), Polytechnic University of Catalonia, 
Barcelona, Catalonia, Spain 
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Department of Physics, Polytechnic University of Catalonia, Barcelona, Catalonia, Spain 
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LiTA (Laboratory of Innovation and Technology in Architecture), Polytechnic University of Catalonia, 
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ABSTRACT: During the restoration of the cladding of a heritage building it was noticed that 
some of the recently added glass smalti pieces from Murano used in the trencadís (Catalan 
modernism style of mosaics) are deteriorating and cracking prematurely when they are exposed 
to weather and atmosphere changes. In contrast, the oldest pieces seem to have only minor 
decay problems, even though they were produced in the same glass workshop. Murano glass is 
produced in pieces called piastres following traditional procedures. Consequently, each piastre 
has different characteristics. The method used to assess piastres is by conducting a thermal 
shock test which is destructive and expensive. We developed a non-destructive, fast, cheap 
method to assess 100% of piastres, based on an analysis of the natural frequencies of vibration, 
to obtain the modulus of elasticity (MOE) of each piece. This article compares the results 
obtained by a standard thermal shock test with the non-destructive test that was developed. 
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material. Due to the traditional small-scale production, each glass piece has different 
characteristics. In this context, it was particularly important to develop a non-destructive, cheap, 
fast test to evaluate the mechanical characteristics of each Murano glass piece. The aim was to 
be able to select, in the glassmaker’s workshop, the pieces that best meet the mechanical 
requirements for the cladding. 

We developed a test based on the assessment of the modulus of elasticity of each piece by 
analysing its vibration frequencies. The aim of this series of experimental tests was to validate 
the results of the non-destructive test that we had developed and compare it with the standard, 
destructive thermal shock test. 

1.2 The “trencadís” mosaic 
The word trencadís is derived from the Catalan verb “trencar” (to break), which refers to the 
irregularly fragmented appearance of the mosaic that enables it to be adapted to practically any 
shape without showing visible edges. To make trencadís mosaics, the pieces of material are 
broken with shears or pliers. Traditionally, the materials that were most commonly used were 
glazed ceramic tiles and round pieces of milk glass, such as those that are still handcrafted in the 
ovens of the Murano area. The irregular tesseras of different colours that are obtained in the 
manual process of breaking the materials are laid out by the worker according to the instructions 
of the artist sculptor to form a puzzle in which all the pieces fit, and to adapt to the most varied 
and complex forms. 

Trencadís cladding is highly characteristic of Catalan modernist architecture of the nineteenth 
and twentieth centuries. It was employed for the first time by the architect Antoni Gaudí in the 
entrance to Finca Güell. At that time, rejected glazed ceramic tiles were used to make the 
tesseras. As the cladding technique evolved, Murano smalti glass pieces called piastres began to 
be used, whose shine and even-coloured composition enhanced the durable quality of the 
trencadís. Its durability was particularly noticeable when it was used to clad figures or pinnacles 
in high areas that are difficult to access. 

1.3 Pieces of smalti glass from Murano: “Piastres” 
Murano smalti glass used in the mosaic trencadís cladding examined in this study is made in 
various workshops in the Venetian area, with its main centre on Murano Island. This glass is 
characterized by a small-scale production process. It comes in different shapes, although the 
main one is the piastre. Piastres are flat, weigh around 2.5kg and are small enough to be easily 
transported and worked on manually by one person (Figs. 1, 2 and 3). The thickness and 
geometry vary depending on the processes and manufacturing machinery used to produce them, 
however the most common shapes are circular (diameters vary between 30 and 35 cm) and 
“rectangular” (24cm wide, length may vary between 35 to 50cm). All piastres are usually 10mm 
thick. 

Figure 1. Figure 2. Figure 3.

To produce them, workers manually remove a “spoonful” of molten glass from the ovens, 
place it on a platform with a delimited perimeter and then flatten it, either by letting a disc fall 
on the molten glass (in the case of circular piastres) or by applying a cylindrical roller (in the 
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case of rectangular piastres). This stretches the mass of molten glass until it is an even thickness. 
The face of the glass that is in contact with the platform has a slightly different surface finishing 
than the face that is in contact with the air and the forming tool. The piastres are then annealed 
to ensure a controlled process of cooling of the glassy mass. For trencadís, the piastres are 
broken with a manual shear tool to obtain tesseras; the irregular units that are used to form the 
mosaic. 

Due to the small-scale, manual production process, the quality of the glass’s mechanical 
parameters vary widely compared to those of glass that is produced industrially today. 

2 THE TESTS 

2.1 A non-destructive test for determining MOE by tapping 
The test protocol developed for the Murano smalti glass piastres is based on the technique 
established in standard UNE-EN ISO 12650-1: Test methods for refractory products – 
determination of Young’s Modulus by impulse excitation of vibration. The final protocol, which 
was created specifically for piastres of Murano milk glass, was modified to optimize it and 
adapt it to the material that is the object of this study, as described in the paper 

Development of a non-destructive test to assess the quality of new pieces of glass 
smalti from Murano (Italy) used in the “Trencadís” cladding, published in 
Protection of Historical Constructions. "Third International Conference on 
Protection of Historical Constructions". Lisbon: IST Press, 2017, p.237.1-237.12. 

Given that piastres have varied, irregular geometry and that this is a determining factor in 
natural frequencies, in the case studied here the piastres were cut to obtain identical square 
pieces of 24x24cm and 1cm thickness to facilitate comparisons (Fig. 4). 

Each piece was then placed on a continuous bed of elastic material such as rubber or foam to 
allow free vibration and to avoid the capture of parasitic vibrations. The test piece was then 
tapped with a golf ball in its centre and began to vibrate. The vibration signal was picked up by 
a transducer. Contact and contactless transducers can be used. We used a microphone suitable 
for recording the human voice. Vibration data was sent to a computer where it was amplified 
and recorded over time. Experimentally, we found that, in the case of square pieces, the 2nd

mode of vibration was always predominant, due to the shape of the pieces and the technique 
used. Then, with software for calculating the fast Fourier transform, the natural vibration 
frequencies of the test piece were found, and the predominant natural frequency was 
determined. We used the FFT analyser program developed by Fakopp Enterprise Bt, a 
Hungarian company specialized in controlling wood quality and the state of trees using non-
destructive methods (Fig. 5). 

Figure 4. Figure 5.
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To determine the 2nd mode frequency, various taps and readings are carried out until five 
consecutive readings were obtained that varied by 1% or less. The average of these five readings 
was considered the 2nd mode frequency. Finally, the test piece was weighed and its dimensions 
measured to obtain the rest of the data required to calculate the MOE using the following 
formula (Timoshenko, 1937): 

Where: 
D is the flexural rigidity of the plate (Nm) is a constant depending on the mode of vibration 

(20.56 for the 2nd mode) 
E is the modulus of elasticity (N/m2) a is the length of one side of the piece (m)
h is the thickness of the plate (m) is the density of the material (kg/m3)

is Poisson’s ratio g is the acceleration constant of gravity (9.8m/s2)
p is the frequency of the 2nd mode (rad/s)

2.2 Thermal shock test 
The thermal shock test of the glass was based on standard UNE-EN ISO 10545-9. Although the 
standardized test is for ceramic tiles, it is also frequently used for glass. 

To carry out the thermal shock test for pieces of Murano glass, samples of 4x4cm were 
prepared so that they were uniform and comparable, of a size similar to that of the tessera of the 
trencadís. The test was performed on at least six samples for each piece of glass. In general, the 
best-cut samples were chosen, with no irregularities on their surface. If irregularities were 
found, they were noted. 

Thermal shock was carried out by varying the temperature between 15ºC and 145ºC. First, 
the samples were immersed in water at 15ºC for at least 5 minutes until they had reached this 
temperature. The samples were placed in a vertical position without touching each other. The 
first cycle began: once the samples were at a low temperature, they were placed in a stove at 
145ºC and left for 30 minutes. Then, they were immediately returned to cold temperature 
conditions of 15ºC through immersion in water for five minutes. The samples were removed, 
and their surface observed. Any changes that could be seen were noted. If a piece had broken, 
the number of the shock cycle during which it had broken was noted, and it was removed from 
the test. This process was repeated up to a total of 10 cycles or until all the samples had broken. 

Based on the experience, the following table of classification of glass quality was drawn up 
(Table 1): 

Table 1. Classification of the quality of a sample of glass based on the thermal shock test. 
Number of Thermal Shocks withstood by the sample Quality of the sample
Fewer than 3 shocks Bad
Between 3 and 6 shocks Average
Over 7 shocks Good

3 TASKS CARRIED OUT IN THE SERIES OF EXPERIMENTAL TESTS 

For the series of experimental tests in this study, 3 piastres were chosen of 4 different colours. 
Below is a table with the producer’s colour codes and the codes assigned for the tests (Table 2). 
According to the producer’s catalogue, it was established that code “O” referred to ordinary, “I” 
to imperial and “S” to special. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1250



Table 2. Correspondence between the producer’s code, colour, and test code. 
Producer’s Code Colour Test Code
O-2050 Blue A
I-3000 Yellow G
I-2540 Red V
S-2440 Brown M

Below, all the tasks undertaken in the tests are listed in order: 
1. Selection of 3 piastres of the 4 colours mentioned above whose appearance and 

condition were good. In total, 12 piastres were tested. 
2. Marking of the various cutting lines, allocation of a test code for each 24x24cm piece 

and each future sample of 4x4 cm for the standard, destructive thermal shock test to 
determine which piastre samples had come from, and the position of the sample in the 
piaster (Fig. 4). 

3. Cutting of the piastres into square pieces of 24x24cm for non-destructive tests to 
determine the MOE by tapping. Hence, all pieces were uniform, and the results could 
be compared. The pieces were cut as well as the material and cutting technique 
allowed. 

4. Undertaking of non-destructive tests to assess the MOE by tapping each 24x24cm 
piece: weighing, measuring, tapping, reading of natural frequencies and calculation of 
the MOE of the piece. 

5. Cutting of square pieces of 24x24cm into 36 samples of 4x4cm to undertake the 
standard thermal shock test. 

6. Selection of six, well-cut samples taken from the central area of each 24x24cm piece. 
In total, 72 samples of 4x4 cm were tested in groups of 6, taken from 12 pieces of 
24x24cm. 

7. Undertaking of standard thermal shock tests on the selected samples: observation of 
irregularities and performance of 10 thermal shock cycles. 

8. Comparison and discussion of results. 

4 TEST RESULTS 

4.1 Results of the non-destructive test to determine MOE by tapping 
According to the literature consulted (Fernández Navarro, 2003), the MOE of glass may vary 
between 40,000MPa and 90,000MPa. In general, transparent Float type glass has an MOE 
around 70,000MPa. 

Table 3. Results of non-destructive tests to determine the MOE by tapping. 

24
x2

4c
m

 P
ie

ce
 

C
od

e

W
ei

gh
t (

g)
 

a 
(m

m
) 

b 
(m

m
) 

h 
(m

m
) 

D
en

si
ty

 (N
/m

3 )

A
ve

ra
ge

 F
re

q.
 

(H
z)

 

C
oe

f. 
Po

is
so

n

M
oe

 (M
Pa

) 

A
ve

ra
ge

 
(M

Pa
) 

V
ar

ia
nc

e 

St
an

da
rd

 
D

ev
. 

St
an

da
rd

 D
ev

. 
(%

) 

R
an

ge
 

R
an

ge
 (%

) 

A1 1574 240 240 10 26779.9 814.4 0.25 20.560 63,178.42 

65081 38426253 6199 10% 20,661 32%

A2 1723 240 240 10 29314.9 815.7 0.25 20.560 69,373.88 
A3 1649 240 240 10 28055.9 887.4 0.25 20.560 78,594.57 
G1 1332 240 240 10 22662.5 849.7 0.25 20.560 58,201.38 
G2 1341 240 240 10 22815.6 852.3 0.25 20.560 58,956.28 
G3 1386 240 240 10 23581.3 870.4 0.25 20.560 63,547.52 
M1 1726 240 240 10 29366.0 744.7 0.25 20.560 57,933.65 
M2 1731 240 240 10 29451.0 831.3 0.25 20.560 72,398.51 
M3 1693 240 240 10 28804.5 769.9 0.25 20.560 60,723.63 
V1 1351 240 240 10 22985.8 899.9 0.25 20.560 66,211.34 
V2 1344 240 240 10 22866.7 910.5 0.25 20.560 67,427.80 
V3 1374 240 240 10 23377.1 880.2 0.25 20.560 64,426.55 
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The results show (Table 3) that almost all the pieces that were analysed had a MOE below 
that of standard glass. The percentage of standard deviation from the mean was 10%. This 
indicates that all pieces were very similar from a mechanical perspective. However, there were 
notable differences between the maximum and minimum MOE, as indicated by the range and 
percentage compared to the average MOE. 

4.2 The results of the thermal shock test (destructive)
When various samples were tested from the same piece, a representative, weighted thermal 
shock score was established based on the average number of thermal shocks withstood by each 
sample tested for each piece (Table 4). 

Table 4. Results of the thermal shock test on samples from Piece V1. 
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As shown in the above table (Table 4), although all samples were from the same piece, the 
results sometimes varied widely, as seen for sample V1-10. This could be due to local 
imperfections in the glass that make certain samples behave in a very different way from others 
in terms of thermal shock. Imperfections could be due to defects in pieces caused by the small-
scale production process or by cutting of the pieces for the thermal shock test. 

Table 5. Results of the thermal shock tests for all samples. 
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Table 5 summarizes the results obtained in the thermal shock test for all piastres of the 
various colours analysed. As can be seen, all the 24x24cm pieces analysed were considered 
good quality, although some of the samples from red-coloured glass (one sample from each of 
the pieces of this colour: V1, V2 and V3) could be considered of average quality. As in the non-
destructive test, the differences in response to thermal shock were minimal among the analysed 
pieces. The standard deviation was only 7.05% of the average score for the thermal shock.  

The results show that the colour that behaved worst in the thermal shock test was red (V / I-
2540). In contrast, the colour that behaved best was yellow (G / I-3000), followed closely by 
brown (M / S-2440) and blue (A / O-2050). 

5 DISCUSSION AND COMPARISON OF THE THERMAL SHOCK TEST VS. THE 
TAPPING TEST 

To analyse the degree of correspondence between the piastre classification by MOE obtained 
using the non-destructive test and the resistance to thermal shock obtained through the standard 
test, the piastres were divided into groups. First, according to the results obtained in the thermal 
shock tests, the piastres were classified into two groups by dividing the range of results into 
two: good pieces and bad pieces. The same process was carried out according to the MOEs 
obtained in the non-destructive test. In the case of the MOE, the classification was carried out in 
two ways: by assuming that a high MOE implied better behaviour in the thermal shock test, and 
by assuming that a low MOE implied better behaviour in terms of changes in temperature. 
Finally, the number of coincidences was observed (Table 6 and Table 7). 

Table 6. Higher MOE Better. Table 7. Lower MOE Better.
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A3 78595 9.50 1 1 M1 57934 9.67 1 1
M2 72399 10.00 1 1 G1 58201 10.00 1 1
A2 69374 9.83 1 1 G2 58956 10.00 1 1
V2 67428 8.17 2 2 M3 60724 10.00 1 1
V1 66211 9.17 2 1 A1 63178 9.50 1 1
V3 64427 8.17 2 2 G3 63548 9.83 1 1
G3 63548 9.83 2 1 V3 64427 8.17 1 2
A1 63178 9.50 2 1 V1 66211 9.17 1 1
M3 60724 10.00 2 1 V2 67428 8.17 1 2
G2 58956 10.00 2 1 A2 69374 9.83 2 1
G1 58201 10.00 2 1 M2 72399 10.00 2 1
M1 57934 9.67 2 1 A3 78595 9.50 2 1

Matches 5 Matches 7
% OF SUCCESS 42% % OF SUCESS 58%

         

In contrast to expected, a lower MOE of the piece was associated with better behaviour in 
response to thermal shock (Table 6 and Table 7). 

The behaviour of the piastres with respect to changes in temperature only varied slightly. All 
piastres were considered good quality according to the standard test, so it was more difficult to 
demonstrate a clear correlation between the two tests. Nevertheless, the correspondence 
between the two tests was analysed by dividing the results into five groups. 

As shown in Figure XX, there is a strong correspondence between the piastres with the 
lowest MOE and best behaviour in response to sudden temperature changes. Nevertheless, a 
lack of correspondence at second and third level can be observed (with 1 or 2 groups of 
difference). In other words, there are cases in which classification differences between the two 
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methods are significant and the errors are not small. Hence, other variables exist that affect the 
behaviour in response to thermal shock that the non-destructive tapping test cannot detect. 

Figure 6. Correspondence analysis between thermal shock test and MOE test.

6 CHARACTERIZATION OF COLOURS 

Below are two tables and two graphs analysing and comparing the characterization of the 
various colours of glass using two test methods. According to the thermal shock test, yellow 
piastres with an average thermal shock score of 9.94 and a standard average deviation of 0.97% 
behave best, followed by brown piastres with an average thermal shock score of 9.89 and a 
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standard deviation of 1.95% (Table 8 and 9). These results are consistent with the test to 
determine the MOE by tapping, in which the yellow piastre had an average MOE of 60225MPa 
and a standard deviation of 5%. This was closely followed by the brown piastre with an average 
MOE of 63685 MPa and a standard deviation of 12%. 

The two graphs bellow (Figs. 7 and 8) are similar, but inverted. Based on the thermal shock 
test, the colours ordered from best to worst quality are: yellow, brown, blue and red. According 
to the determination of MOE by tapping, the colours ordered from best to worst are: yellow, 
brown, red and blue. From the test for determining MOE by tapping, we can say that the most 
“unpredictable” are brown and blue with standard deviations of 12% and 10% respectively. 

Table 8. Piastre colours by thermal shock. Table 9. Piastre colours by MOE.
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Red V3 8.17 Blue A3 78595

Figure 7. Thermal shock score by piaster colour Figure 8. MOE by piastre colour.

7 CONCLUSIONS 

7.1 The piastres 
• Unfortunately, all the pieces analysed behaved similarly in response to thermal shock and all 

were classified as good. The test series should be extended until piastres that are considered 
bad or average are found, to confirm the results of this preliminary study. 
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7.2 The destructive thermal shock test 
• It may be advisable to carry out shock cycles until all samples of each piastre are broken to 

understand whether they break in cycles that are close to each other, and parallels can be 
drawn in the ranges of each test. 

• The standard thermal shock test gives very different results in samples from the same 
piastre. In some cases, the samples are classified in different groups. This shows that 
local imperfections have a considerable impact on thermal shock behaviour. 
Imperfections/defects could be in the piece itself due to the small-scale process of 
manufacture or “wounds” that appear in the process of cutting the pieces into squares of 
24x24cm to obtain samples for the thermal shock. 

• If the thermal shock test is sufficient to determine whether a piece will have good, bad 
or average behaviour in response to changes of temperature, it seems that, to fine tune 
the results, better characterise each piastre, and establish a better correlation between the 
two tests, it would be advisable to continue with the test cycles until all of the piastre 
samples break. 

7.3 The non-destructive test to assess the MOE by tapping 
• The comparison between the destructive thermal shock test results and the test to assess MOE 

by tapping revealed that pieces with a lower MOE were more likely to respond well to changes 
in temperature. 

• Although the comparison between tests made it clear that the MOE of the pieces is an 
important factor to predict thermal shock behaviour, the analysis of errors in the 
correspondences between the 2 tests (% of non-correspondence at level 1 and 2 of up to 
42%) suggests that there are other important variables that the non-destructive test does 
not detect. We consider that this is probably related to fissures to local fissures or 
defects in the glass, or residual tensions in the glass due to problems in the firing 
process. 

• Considering that each colour of glass has a different composition, it will also have a 
characteristic MOE. Therefore, although the non-destructive test does not detect 
considerable defects, a broad study could lead to a determination of which colour is 
most likely to behave better in response to changes in temperature. 
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1 INTRODUCTION 

The reconstruction of L’Aquila is an outstanding issue, rather than a long-awaited conclusion. 
Therefore it seems untimely to propose a detailed report on the outcomes reached up to now; 
however, reasoning about what happened, could be useful to understand the dynamics that have 
characterised the rebuilding phase, processes which seldom have considered the option of 
employing metal construction beyond the technical concept of structural assessment. 

The events of almost ten years are iconic representations of a technological and building 
scenario that is not only related to the local area, but is also a reflection of the whole country 
due to the fact that technicians and companies participating in the reconstruction process, come 
from different regions of Italy. 

The outlined result is an expanded productive and technical context, addressed, quite often, 
just to embrace the reasons of building assessment, mainly marked by the uncritical use of 
interventional measures and materials, which despite their ostensible innovation and conformity 
to building regulations, do not trigger an incisive reflection concerning the “unwritten” 
congruence principles of architectural restoration.

A predominance of “how it was, where it was” way of thinking, has severely restricted 
designers, forcing them to re-propose schemes based on the original layout, renouncing possible 
“occasions” of project. 

The few proposals, that have tried to take a position against this trend, seem to be more 
meaningful than others, accepting the design challenge arranged to achieve a better and more 

The adaptive reuse of Palazzo Ardinghelli in L’Aquila 

D. Di Donato, R. Morganti, A. Tosone & M. Abita 
DICEAA, University of L’Aquila, L’Aquila, Italy 

ABSTRACT: After the earthquake of L’Aquila in 2009, the University of the town was charged 
of an experimental project for the restoration of an eighteenth century baroque mansion. The 
research of a good balance between unpredictable conditions of use for the ancient building and 
the necessary respect of its historic details, has addressed design choices towards an adaptive 
reuse, looking for optimal and low impact features for transformative interventions. To reach 
this aim, the project concerns the introduction of new stairs, lifts and service blocks in order to 
allow original and multiple modes of space use. For the new inserted objects, which have to be 
lightweight, easy to install and reversible, the most suitable material is weathering steel, which 
is able to guarantee not only undeniable structural capabilities, but also high space configuration 
potentialities, so as to establish a contrast between the ancient and the new. 
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rational reorganisation of spaces, to reconfigure spatial and functional layouts, according to 
fitting and updating logics. 

Between them, the strategy of the restoration project developed for the reuse of Ardinghelli 
Palace, one of the most important buildings in the historic centre of L’Aquila, is paradigmatic, 
revealing an elaboration that tries to combine assessment and preservation needs with efficient 
architectural re-functioning motives (Varagnoli, 2018). 

The project originates as a result of the opportunity, given by the Extraordinary 
Commissioner, for the Reconstruction of several Italian Universities – Genoa, Catania, Pescara 
and L’Aquila – called to work on specific aspects according to their specific expertise. The 
University of L’Aquila, in particular, was asked to draw up the reuse project for the whole 
building, starting with the needs defined by the public user and its initial intended use. 

Taking into account the preservation of its historic-architectural features, the proposal focuses 
on a small number of elements, in particular, the insertion of new connections and services able 
to guarantee more functionality and accessibility of spaces. The “other” nature of these inserts, 
detached from the walls with a short distance, is reaffirmed by chromatic and material choices; 
indeed weathering steel is selected for the construction of elements and distributive palace 
spaces: through the use of these elements, it bares all its structural potential that ensures 
intervention efficacy from the point of view of visual impact and reversibility. 

Through the technique of direct suspension, slender coupled cables, combined with metal 
rings fixed in the wall to improve their assessment, support the new staircases. 

This contribution intends to display the strategies adopted for the reuse of Ardinghelli Palace 
- a baroque dwelling of XVIII century - and technological addresses chosen for their 
construction, through the coherent employment of steel. Steel structures are consistent with 
design practices which are perfectly suitable for antiquities and their values and may be useful 
also for other impressive interventions. 

Unfortunately, in the case of Ardinghelli Palace, project suggestions have been partially 
followed and the passage between design and construction phases have produced radical 
changes that have compromised the aim of the proposal, reducing or totally rejecting its 
experimental potential (Carocci & Tocci, 2018). 

Figure 1. A picture of the Ardinghelli Palace after the earthquake of 6th April 2009; above the damage to 
the roof, in the middle of the façade the collapse of decorative motifs. 

2 ARDINGHELLI PALACE 

Throughout its history L’Aquila has been periodically hit by earthquakes, which over the 
centuries have upset and transformed the image of the city; what happened in 2009, finds tragic 
similarities with past events and, in particular, the earthquake of the early years of eighteenth 
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century. The “great earthquake” of 1703 completely razed the city and in this regard it is 
important to be mindful of the testimony of Marquis Della Rocca who oversaw the management 
of the first emergency on behalf of the Bourbon King: visiting the city after the earthquake, he 
said: “The city of L’Aquila was, now it is not” (Vaccarelli & Juchich, 1999).Despite this 
statement, the disaster did not sway the local population who perked themselves up from the 
feeling of deep frustration by trying to get a new lease on life. The rebirth was also shown 
through the construction of a more beautiful city, with new monuments and buildings that 
enriched the urban texture. The eighteen-century reconstruction was indeed an occasion to build 
some of the most popular architectures in L’Aquila, such as the “Santa Maria del Suffragio 
Church”, also known as “delle Anime Sante”, and also, the Ardinghelli Palace. This noble 
residence - its name derives from the “Ardinghelli” family, a dynasty originally from Tuscany, 
who initiated the building works - was one of the first to be completed under the reign of 
Charles III, King of Naples and Sicily, and future King of Spain (Spagnesi, 2009). The 
palace,which over the years became also the dwelling of Franchi’s and Cappelli’s noble 
families, was constructed on a plot, already occupied by Renaissance buildings, bought by 
Ardinghelli at the end of sixteenth century, in the area of Santa Maria district, near to the 
Spanish Castle. 

Building works for the reconstruction after the great earthquake started in 1732 and finished 
ten years later, following the project of the architect Fontana, who some historians believe could 
be the popular roman architect Francesco Fontana (Clementi & Piroddi, 1986), others think 
Fontana was a local designer who came from Accumoli, a town close to L’Aquila. From a 
drawing of that period, it is possible to presume that the unit of measurement used for the 
project is a Neapolitan spans’ scale, therefore it seems to be more plausible that it was the work 
of the second architect. Other theories state that the building could have been realized in two 
different periods, and that several designers were employed in its completion (Spagnesi, 2009). 

In the original project the palace had to include also the fifteenth-century corner building 
facing Tempera street, arranged with seven spans, later reduced to five (Di Francesco, 1974). 
The layout of the main front was organised through three windows’ orders with an attic, 
according to a model used in other contemporary buildings in L’Aquila, such as Antonelli’s, 
Rivera’s and Persichetti’s palaces (Centofanti & Brusaporci, 2011). 

Figure 2. The original project by Fontana showing the façade arranged with seven spans. (Courtesy of 
Archivio storico della Soprintendenza dell’Aquila).

The original eighteen-century arrangement has been subjected to several interventions and 
transformations over the years and consists now of a building two storeys high, placed on a 
basement that occupies only a portion of the plot. The two levels are connected by a sumptuous 
stairway, influenced by Borromini’s baroque works (Moretti & Dander, 1974), that face the 
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central semicircular courtyard. At the very beginning of the twentieth century the Ministry of 
Public Education recognized its historic and artistic value, protecting it through the 
implementation of specific heritage preservation rules (Ministero della Pubblica Istruzione, 
1902). 

Figure 3. Infographic: the project of reuse has foreseen the insertion of new vertical connections and 
service cores in order to offer new ways of use for the building. 
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In 1914 the local financial institution bought the building and after a few years, with the 
approval of the Ministry, it entrusted architect Biolchi with the partial refurbishment of the 
original eighteen-century layout. However these works were not completed until after 1945, 
when the the front facing the Santa Maria Paganica square were finally finished (Stockel, 1989). 

In the second half of the twentieth century, the palace was no longer used as a residence and 
after having been used as public offices for some years, it was abandoned and subjected to 
progressive degradation, its bad condition was amplified by the earthquake of 2009. That 
seismic event happened April 6th and was responsible for the collapse of several buildings. 

In the case of the Ardinghelli Palace, damages particularly concerned upper floors, where 
portions of the walls and vaults were irremediably lost, and large areas of wooden roofs and 
building decorations (Maggi, 2011). 

3 “ADAPTIVE” REUSE AND MINIMAL INTERVENTION STRATEGY 

The abandonment of the palace, which had already begun before the earthquake, has begged a 
question that isn’t strictly linked to that disastrous event, but is particularly more poignant by it: 
what does the future hold for the building? 

An effective answer has taken into account a wide range of aspects which have arisen as a 
consequence of the design choices which were addressed to pursue a possible integration 
between restoration and assessment problems due to fitting reuse strategies. In particular, the 
topic of a correct and efficient new functionality constitutes the main trait of the project, in 
order to activate the regeneration and revitalising processes, and also to give back to the city an 
important monument, which was unusable and deprived of any of its qualities. For this aim, the 
definition of the functional layout of the building becomes particularly important in order to 
guarantee its use more flexible, appropriate for possible future changes, dynamically adaptable 
and updatable in regard to contextual conditions such as occasional unforeseen events. 

The project is based on the concept of the adaptive and resilient reuse (Camocini, 2016), 
because it is able to enhance the palace's resources without the need for any radical 
transformation and, furthermore, it is characterised by a high flexibility potential, that allows 
successive use conversion without expensive interventions and deeply respects the features of 
its building context. The latter aspect has also raised another consideration that inspired its 
reuse: the “optimality” criterion, namely the need to identify coherent and compatible solutions 
with the nature of the building, which has presented many defects from any technological and 
functional point of view. Where it has been possible, the project has tried to fix and to erase 
these imperfections. However, some defects have not been addressed if restoration resulted in 
the degeneration of its historic and architectural qualities. Therefore the reuse proposal takes up 
the challenge of preserving implicit imperfections, influenced by the need to work on the 
original structure. 

In order to reach these objectives, the definition and development of a correct strategy for the 
declared purposes has been fundamental: design choices consist both of refusing complete and 
invasive interventions on the building, and accepting to operate just in a few places, with 
specific works characterised by their low impact on the existing building parts. The careful 
comprehension of the building's features and a minimal intervention strategy allow to elaborate 
a rigid selection of insertions, suitable because of their shape and construction technique. These 
new “fragments”, purposely planned to be placed in the building in order to expand its use, are 
detached from the walls, and will be built with dry construction technologies, so as to be 
lightweight, easy to assemble and removable. 

Because of these conditions, the choice of the material for the new insertions has inevitably, 
been steel. Its selection as the main construction material is due to its versatility and ability to 
fulfill needs defined by designers. 

4 NEW STEEL INSERTS 

The main material chosen for the project is weathering steel, which is able to exhibit the 
different nature of new inserted parts compared to the original building materials. Slender 
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profiles define the structure of new vertical connections, thin metal sheets cover service cores 
and lifts; these ferrous inserts contrast in juxtaposition with masonry buildings (Fig. 3). Its 
lightness, colour and small detachment from stone walls, are indeed distinctive features of new 
weathering steel elements. Between them, a staircase connecting the ground floor to the 
basement has been designed to replace a previous old and awkward stairway, also providing a 
new and comfortable entrance from Via Arco Ardinghelli (Fig. 4). 

Figures 4-5. The new staircase allows the connection between the basement, the access from the outside 
and the boardwalk at the ground floor which crosses the double height room. The longitudinal section 
above, the cross section at the bottom. 
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Figure 6. Details of the suspension system of the boardwalk and the ferrule which constitutes the hoop 
reinforcement for the new double height access. 

The insertion of the new elements of vertical connection, partially compliant to a recent 
arrangement of the underground floor, permits the reconfiguration of spaces: through the 
demolition of an inadequate concrete slab because of its location and material, two rooms have 
been modified to create a unique double height room, which is crossed by a narrow boardwalk. 
The ramp linking the ground floor to the exterior entrance, rises to the new boardwalk, which is 
composed, such as the new stairway, of a couple of twin reinforced steel plates, with just 
enough space between them to support glass balustrades. Onto these plates steel sheets have 
been welded in order to form the steps and the horizontal path. 

The boardwalk itself is supported by two weathering steel ferrules that constitute the hoop 
reinforcement for the room entrances (Fig. 5). They are variously shaped, so the crossing 
connections are also different. Indeed on the first ferrule, only one storey high, the bearings are 
located at its base and consist of simple welded plates; on the other ferrule, that is two storeys 
high in order to reconfigure the overlapped entrances, a beam has been added, to support the 
overhead boardwalk. This beam, which is made of steel plate, is fixed on one side through a 
plate welded onto the ferrule and on the other side is suspended by coupled tie-rods, joined to 
the plates which constitute the upper part of the ferrule (Fig. 6). 

The steel nature of the room is reaffirmed by the covering of reinforced concrete parts - 
added out of necessity in the Eighties: strengthening elements for the masonry walls, and ramps 
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which connect the basement with the ground floor, are covered with weathering steel sheets 
through a specific substructure. The same covering has been used for the floating pavement that 
allows entrance from an adjoining room; in this case the sheets are simply laid on underlying 
layers using flaring screws. 

Other steel inserts are arranged inside the interstitial space, located in the small side annex 
which is separated from the main building by an arch facing the street level on the ground floor. 
For this room the project proposes to add lift systems, in order to guarantee new possibilities of 
use for the upper floors. Also in this case, design hypothesis originates from the analysis of the 
pre-existence, the insertion of a staircase into the room, an element that radically transforms it, 
ensuring an accessible and functional connection and also deeply reconfiguring the space, so as 
to make it appropriate for the new lift system. 

The lobby on the ground floor, reachable from the public space of Piazza Santa Maria 
Paganica, leads to a weathering steel staircase and to a lift which is sustained by a steel 
structure, with a cladding made of metal sheets. 

The new lift connects the three levels, unlike the staircase that ends on the first floor, from 
where it is possible to take another asymmetrical staircase, made of steel, leading to the attic. 
This upper staircase runs parallel to the service block, which is finished in the same covering as 
the lift. These new connections involve the partial removal of a barrel vault, to allow the 
construction of the lift. Technical and construction solutions are similar to the previous 
proposals, in spite of some significant changes such as: the long staircase on the ground floor 
has been designed using rises and steps composed of steel sheets, however, on the first and 
halfway landings, the staircase is supported by two beams, hung by pairs of tie-rods (Fig. 7). 

The tie-rods are both connected to another two reinforced steel girders which are fixed to the 
masonry walls. The same solution is to be used for the upper staircase, for which one end of the 
beam, supporting the hung landing is secured into the wall, and at the other end it will be 
supported by tie-rods which also give support to the lower staircase. 

During the early stages of construction, workers discovered an ancient stone building corner, 
located close to the proposed position of the lift. This discovery has involved some 
modifications to the project. 

Firstly, the original proposal considered a system of tie-rods supported by a ferrule placed 
close to the lift, where originally was a transversal wall. As a result of the discovery the need to 
enhance the old corner will require the removal of the hoop reinforcement, and it will also be 
necessary to introduce a top girder to which tie-rods are secured (Fig. 8). 

Also, the weathering steel envelope of the lift will have to be cut in one corner in order to 
insert a glass strip that allows the visibility of the ancient masonry wall. 

5 CONCLUSIONS 

The task assigned to the four universities consisted of design consultation to develop a project 
that should be considered as the basis for the tendering procedure and the elaboration of 
executive plans put forward by construction companies. However, this old building practice 
does not preserve the design proposals from subsequent transformations to the executive design. 

In fact, what happened: since the definition of the executive project to start of the 
construction stages, serious changes have affected the reuse proposal, due to the modification of 
its planned use which changed during construction (Cecamore, 2015). The public owner of 
Palazzo Ardinghelli initially wished for the transfer of the offices of Cultural Heritage 
Superintendence to the building after work had been carried out. 

However, in 2015 the proposal of the Italian Minister for Culture suggested transforming the 
precious dwelling into the second branch of Maxxi, the Museum of the twenty-first century 
Arts, which is located in Rome. This change has caused construction delays and the 
inauguration of the building's re-opening was postponed until 2018. It is clear that the new 
function has to be favourably accepted for the prestige of involved national institutions and for 
the destiny of the building, not to mention the cultural future of the whole city. Nevertheless it is 
possible to regret the missed opportunity to experiment with the virtues of the first design 
proposal, entirely addressed to enhance flexibility and reconfiguration of spaces and therefore 
appropriate to other building uses without embracing additional interventions. 
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The final project does not conform to the meaningful design proposals offered by 
universities. Despite this, we hope the wasted design project may be used as a warning for other 
re-construction processes in L’Aquila. On this occasion structural and formal capabilities of 
steel construction have been examined and the adaptive reuse project has taken root directly 
from Italian restoration practices. 

As a result the design has shown the potentiality of reconfiguring the weakest spaces of the 
old palace, establishing an active dialogue between the past and the present. 

Figures 7-8. The weathering steel staircase connects the ground floor and the first floor. A second  
staircase, made of the same material and with double asymmetrical ramps, leads to the attic. The 
longitudinal section above, the cross section at the bottom. 
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1 EXCEPTIONAL ARCHITECTURAL HERITAGE 

La Concòrdia in Agullana, Centre Fraternal in Palafrugell, Casino España in Llagostera, Unió 
Jonquerenca, Unió Republicana in Cassà, Casino dels Senyors in Sant Feliu de Guíxols... These 
are just a few of a long list of names that come to mind when we think of the socialising spaces 
that emerged in the late 19th century and which experienced their golden age in the first third of 
the 20th century. Created by private initiative and a motor for cultural and leisure activities (and 
often welfare services in most towns), these entities took on a significant public and political 
dimension in Catalonia at the time. 

In 2009, a group of more than 20 historians and archivists came together to complete a broad 
field study on the influence of this phenomenon in the Girona region. The ultimate goal was an 
exhibition and a catalogue which, unfortunately, never saw the light. The conclusions of the 
research were partially published in a dossier coordinated by Rosa Maria Gil for Revista de 
Girona in 2013 (Gil, 2013). One of the conclusions highlights the strong architectural influence 
that these entities’ headquarters have left on present-day Catalan towns. The buildings that have 
survived have been classified as built heritage, and in some cases they have been awarded the 
maximum protection available under Catalan law (Domènech, 2013). With the goal of delving 
further into this matter, we will centre our work on the case of the Empordà region, the main 
focal point for this phenomenon with 60% of the nearly 250 organisations recorded2. Before 
examining the matter further, we should mention that not all of these entities owned their own 
headquarters. Many of them met in cafés and spaces that were loaned out. In other cases, 

Spaces for socialising in contemporary Catalonia. Architectural 
heritage between disappearance and survival1

G. Domènech Casadevall 
Universitat de Girona & Catalan Institute for Cultural HeritageResearch (ICRPC), Catalonia, Spain 

ABSTRACT: Casinos, ateneus and societats are different names for the same concept: the 
social venues that, upon private initiative, emerged in the late nineteenth century and instigated 
cultural, recreational and, often, also welfare activities in most of Catalonia’s towns. Their 
headquarters became essential meeting places for society a century ago and they have left an 
undeniably intense social, cultural and architectural imprint on Catalan society for over a 
century since they began operating. The legislative and social changes of recent decades have 
led these organisations to bring their founding principles up-to-date and adapt to the new social 
context. Today, their circumstances are not all alike. Our aim here is to analyse the architectural 
imprint they have left on many Catalan cities, where their buildings feature among the listed 
heritage and in some cases have full legal protection, while not neglecting some of the best-
known buildings to have disappeared. 
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buildings may have been shared by more than one organisation, or different entities may have 
used the same building as their headquarters over its lifetime. This explains why the number of 
buildings in the inventory is far fewer than the number of entities. In the province of Girona, 
there are 44 buildings, 27 of which (61%) are located in the Empordà region. Eight of them are 
in the BaixEmpordà and 19 in the Alt Empordà. 

Figure 1. Casino España, Llagostera. 1929. (Col·legi d’Arquitectes de Catalunya – Arxiu Històric. Rosa 
Maria Gil). 

Figure 2. Patronat de la Catequística, Figueres. Emili Blanch, 1932. (Foto Jordi S. Carrera. ICRCP).
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In the Empordà region, as in the rest of Catalonia, athenaeums, cultural clubs and social 
associations were built by top-notch architects following the architectural tastes of the time. In 
the designs by Manel Almeda i Esteva (1848-1938), Josep Azemar (1862-1914), Emili Blanch i 
Roig (1897-1996), Joan Bordasi Salellas (1888-1961), Josep Borii Gensana (1866-1938), Enric 
Catài Catà (1878-1937), JosepEsteveiCorredor (1896-1965), General GuitartiLostaló (1859-
1926), Ricard Giralt i Casadesús (1884-1970) and Martí Suredai Deulovol (1822-1890), 
Neoclassicism, Art Nouveau, Noucentisme, and Rationalism appeared throughout the territory 
of the Empordà region. The three entities that coexist in Figueres provide the city with three 
significant examples from the history of contemporary architecture: the Art Nouveau buildings 
of Casino Sport Figuerenc (1892) and Casino Menestral (1904), and the Rationalist 
headquarters of Patronat de la Catequística (1932). In parallel, the small associations scattered 
around the territory provided towns with magnificent examples of Neoclassicism (Cadaqués, 
Palafrugell and Sant Feliu de Guíxols), Art Nouveau (Darnius, Espolla, Maçanet de Cabrenys, 
Portbou and Viladamat), and Noucentisme (Agullana, Palafrugell, Sant Climent Sescebes and 
Terrades). 

2 THE SITUATION TODAY 

Despite the social changes that have taken place since their origins, many of these entities are 
still active today, and their headquarters are still housed in the buildings they commissioned. 
This is the case of La Concòrdia in Agullana, La Fraternitat in Biure, Unió Escaulenca, 
L’Amistat in Cadaqués, La Concòrdia in Cantallops, La Concòrdia in Darnius, La Fraternal in 
Espolla, La Constància in Sant Feliu de Guíxols, Casino Menestral, La Catequística and L’Sport 
in Figueres, UnióJonquerenca, Unió Maçanetenca, La Fraternal in Palafrugell, La Concòrdia in 
Sant Climent Sescebes or La Unió in Terrades. These account for more than half (59%) of the 
buildings in the inventory. In some cases (25%), despite or because of the commitment to 
preserve this heritage, the entities have managed difficulties (above all financial) by accepting 
changes in ownership or management so that the public authorities, mainly town councils, could 
finance the renovation and maintenance works. In 1995 and 2010 respectively, La Fraternitat in 
Biure and UnióTerradenca transferred ownership of their headquarters to the town councils in 
Biure and Terrades so that the buildings could be renovated and transformed into civic centres, 
with the promise that they would continue to house the aforementioned associations. In 
Palafrugell, from 2013 a consortium formed by the Town Council and Societat Centre Fraternal 
jointly manages and operates the buildings of Centre Mercantil (under municipal ownership 
since 2009) and the neighbouring Centre Fraternal with the aim of completing the renovations 
of both Neoclassical buildings, while reserving exclusive use of part of the space for members 
of La Fraternal.  

Much more recently, beginning from March 2015 but still in the development phase, the 
agreement to create a foundation owned in equal parts by the Figueres Town Council and 
Societat Casino Menestral emerged as a possible solution to more than a decade of problems 
with renovating Casino Menestral’s headquarters. The building was designed in 1904 in the Art 
Nouveau style by the Barcelona-born architect Joan BoriiGensana to house Societat Casino 
MenestralFiguerenc, founded in 1856, which had been without a permanent headquarters up 
until that time. Heavily damaged in 1939 after 12 bombs exploded in the area during the Civil 
War, it was renovated in the 1950s by Pelayo Martínez, an architect from Figueres.  

In 2004, the poor condition of the building meant that it had to be closed. In September of the 
same year, work began on the exterior renovations, i.e., the restoration of the three façades, the 
substitution of the exterior enclosures and the roof. Three years later, financing problems forced 
the construction to come to a halt. It did not start up again until three years later, in 2010, when 
the Figueres Town Council allocated €4.5 million to the project. A few months later, in May 
2011, the first phase of the renovation came to a successful close, but work on the interior was 
put on hold and has still not begun. During the six years it has been at a standstill, the Figueres 
Town Council and the Board of the entity have been working on a way to get the project back in 
motion. In March 2015, the Board of members from Casino Menestral approved the creation of 
the Casino-Town Council joint foundation to finish the construction and, in return, the Casino 
agreed to transfer ownership of the building to the Town Council. Twenty-three of the 
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association’s members protested the agreement by filing a suit, which halted the creation of the 
foundation. In October 2016 the courts rejected the suit, but the renovation project had to be 
reformulated because so much time had elapsed since it was first drafted. Without a public date 
for the beginning of the second phase of renovations on its headquarters, the association, with 
an intense connection to the city of Figueres, has been running its extensive program of 
activities from a temporary headquarters on PoetaMarquina street. 

Whereas entities whose activities are ongoing have proposed changes to property structures, 
in cases where cultural clubs, athenaeums or social associations are dissolved legal 
transformations are inevitable. In nearly every instance, the town council takes over ownership 
of the buildings, which are renovated and allocated for municipal facilities, namely civic centres 
or cultural centres. There is a change in ownership along with the dissolution of the entity, but 
the use is maintained. That was the case, for example, of the Boadellad’Empordà building, 
where the owner, Societat La Caritat, was dissolved in 1988 and the building passed into the 
hands of the Town Council. In 2003 it was refurbished as a civic centre, maintaining the name, 
La Societat, thereby preserving its history. In some cases – few – the buildings have passed into 
private hands. In the case of the Empordà region, the most significant example is Casino España 
in Portbou. An Art Nouveau building from the early 20th century, expanded and renovated in 
1923 by Enric Catà in the style of Noucentisme, it served as the headquarters of Societat Casino 
España until the entity was dissolved at the end of the Civil War. In 1939, the Ymbert brothers 
became owners after the purchase of a majority of the shares and they rented out the cinema, the 
café and other spaces in the building, which had been extensively damaged by bombings. Since 
1983, in the hands of the new owners, the former Casino España, entirely renovated, has 
operated as a restaurant. 

In most cases, this heritage is highly valued socially and the entities are committed to 
ensuring its preservation. Nevertheless, there have been significant losses: that of Gran Casino 
La Congesta in Portbou in the 1980s, for example; or the case of Viladamat which, although it 
has not yet been lost, is inevitably heading that way. Under private ownership, it has been 
shuttered and abandoned for more than three decades. 

Figure 3. Saló Congesta, Portbou. 1913. (Col·legi d’Arquitectes de Catalunya – Arxiu Històric).
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3 LOSS AND SURVIVAL: THE EXAMPLE OF SANT FELIU DE GUÍXOLS 

The reasons behind cases of decline include the urban growth of most towns and the social 
deterioration suffered by some of the entities. The most significant losses have taken place in 
seaside locations, most notably in Sant Feliu de Guíxols, which has lost three such buildings. In 
June 1956, the first building put up by Casino Guixolense, popularly known as “Casino dels 
Senyors”, on Passeig del Mar was torn down to make way for a modern hotel. The entity had 
vacated the building in 1930 to build a new headquarters on the same street. In this first 
building, built by the architect General Guitart in 1909, the Casino shared a space with the 
Chamber of Commerce. When the Casino moved out, the building housed a dance hall and a 
cinema, which remained active until 1956 under different names. Casino Guixolense’s second 
building, built by Joan Bordas in 1930 in the Noucentisme style, was torn down 20 years later. 
The financial difficulties during those years, which led to a significant drop in members, along 
with the sought-after location of the building, led the entity’s board to sell. The entity now has 
its headquarters on the ground floor of the housing block that was built in its place. The 
demolition was not free from polemic. The Town Council approved it without taking into 
account a report commissioned by the plenary meeting and carried out by the Architects’ 
Association listing all buildings under 100 years old recommended for preservation3 and which 
included Casino Guixolense. 

The demolition of Casino Guixolense was the culmination of a process that began in 1970 
with Casino La Nueva Unión, popularly known as “La Gorga”, built in the Neoclassical style by 
Manel Almeda i Esteva in 1889 and located, like the other two, on Passeig del Mar. There could 
have been a fourth case, the disappearance of Nou Casino de la Constància, popularly known as 
“Casino delsNois”, but popular initiative managed to put a stop to it. In the mid 1970s, the 
board of La Constància, faced with financial problems derived from the loss of members, and 
having received an offer from a developer, agreed to the demolition of the building (to be 
replaced by a 20-meter-high block of apartments) in exchange for new premises. A popular 
movement created the “Save Casino dels Nois Committee”, which brought together many 
associations from different walks of society – including the Architects’ Association, which drew 
up a report in favour of preserving the building. Resident involvement and press coverage of the 
opposition campaign managed to halt the demolition. The entity’s new board, elected after this 
crisis, advocated for preserving the historic building and requested its classification as built 
heritage. In 1978, the building designed by the municipal architect General Guitarti Lostaló in 
1888 was declared Cultural Heritage of National Interest (Jiménez, 1990). 

Figure 4. Casino de la Constància o dels Nois, Sant Feliu de Guíxols, 1888. (Foto Jordi S. Carrera. 
ICRPC). 
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4 CONCLUSION 

The scope and complexity of studying this associative phenomenon has been widely analysed 
by sociologists and historians. We have wanted to know the architectural imprint they have left 
on many Catalan cities (Figueres, Sant Feliu de Guíxols, etc.), where their buildings feature 
among the listed heritage and in some cases have full legal protection, while not neglecting 
some of the best-known buildings to have disappeared.Whe have focused attention on the 
Empordà region of the north-eastern coast of Catalonia, as it is the main focal point of the 
phenomenonwith 60% of nearly 250 listed organisations.The analysis of the situation in the 
Empordà region, which can be extrapolated to most of the country, shows how social 
developments change people’s associative habits. In parallel, urban speculation puts certain 
buildings at risk that have been spared either due to an increase in awareness of heritage 
preservation or by public takeovers in the maintenance of the associative formats and, in some 
cases, by a combination of both. 

ENDNOTES 

1 With support from Grup de Recerca en Patrimoni Cultural de Catalunya. Grup de Recerca preconsolidat 
(GRPRE) (2017 SGR 835) and CERCA Programme / Generalitat de Catalunya.

2 The reasons for this prevalence and the characteristics of the associative movement in the Empordà 
region have been discussed in depth in Serna, Èrika & Solè, M. Teresa (2013). Formació i lleure per a 
tothom. Dossier casinos, cafè i cultura. Revista de Girona, 276, p. 79-83. 

3 The report was published in 2014 in the magazine L’Arjau, edited in Sant Feliu de Guíxols, in a 
monographic about the Casino La Nova Constància. Variousauthors (2014). 125 anys del Casino 
delsNois, L’Arjau. Revista Cultural, 71. 
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1 EARTH ROOFING STUDIES 

The traditional terrace is one of the architectural components that make up the physiognomy of 
areas such as the north of Morocco, all of Tunisia, west of Jordan and in Spain: the island of 
Ibiza, the region of Las Alpujarras de Granada, the province of Almería or the city of Peñíscola 
in Castellón. The flat roof is the singular and representative element of the architecture of these 
areas, although the construction mode has undergone an obvious evolution. 

This flat roof is characterized by its low slope of 1 to 5%, making the insulation and 
waterproofing by layers of clay soil, sometimes mixed with other plant materials. This 
definition of the cover responds to the description of its form and parts, and in it converge the 
definitions of many authors. 

The earth roofing has been studied and collected by numerous authors in their study of 
traditional architecture, mainly since the beginning of the 20th century, (Baeschlin, 1934) 
(Haussman & Broner, 1936) (Feduchi, 1976/1979) (Flores, 1973 ) or describe it constructively 
(García Grinda, 2007) (Gíl Albarracín, 1992) (Más Hernández, 1987) (Nourissier, et al., 2002) 
(Ortiz Moreno, 2005) (Sorroche Cuerva, 2004) (Verdera, et al., 2002) indicating some authors 
its main characteristics of protection against the outdoor weather. (King Aynat, 1990) (Muhle, 
1982) 

Its presence is dated from very old: according to the studies of the Project CORPUS, these 
terraces exist from the Neolithic in Jordan, and in Palestine from the Ottoman rule (Century 
XVII). In Egypt there are archaeological references of its existence in Villa Deir al-Medina, 

Historic earth roofing in Ibiza. A research of its performance in 
the rain 

E. Escudero Lafont & S. García Morales 
Superior Technical School of Architecture of Madrid, Polytechnic University of Madrid, Madrid, Spain 

S. Roig Planells 
Ibiza, Spain 

ABSTRACT: Several authors have carried out works describing the earth flat roofing (terraces) 
of different geographical areas, identifying the local materials and the maintenance needs. In 
order to safeguard this constructive cultural heritage, we made a data collection of the terraces 
of Ibiza, we also made a comparison with other terraces of culturally related geographic areas, 
and quantified their response to rain. This study detects that the current state of the building 
legacy of these flat roofs requires urgent action to safeguard against the rapid disappearance of 
numerous examples. The terraces of Ibiza have some distinctive features such as: the materials 
used and their thickness and its waterproofing performance. Tests are carried out in the 
laboratory and the behavior of the materials of the last layer is analyzed, concluding that the 
marlstone used in the roofs of Ibiza have very good hydric behavior, being impervious. 
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1500 to 1200 BC (Solé et al., 1988). In Spain there is evidence of its use since the Middle Ages; 
Gil Albarracín identifies them in “El Catastro del Marqués de la Ensenada” from the 16th

century. 
The construction composition of the flat roof is described in different places by different 

authors. We highlight the following descriptions of those historically or culturally related to 
those of Ibiza. In the first place, Guibbert (Guibbert, 1982) describes the construction method in 
Mzab (Algeria) (Fig. 1) and Jenné (Mali) (Fig. 2), defining, in the first case, the structure 
formed by palm tree trunks covered with palm ribs, flat stones, palm sheaths or vaults of stone, 
covered by 30cm of rammed earth, adding a layer of composted earth mixed with ashes. 
Drainage of water is done by hewn palm trunks. 

In the case of Jenné, Mali, the roof would also be formed by palm trunks covered, in this 
case, by a wooden latticework, in which it supports an adobe layer and on it another 20 to 30cm 
of earth rich in organic matter (fertilizer), waterproofed by coating of "rotten" earth found in 
pond beds and mixed with rice chaff. In this case, the drainage of the roof is made with channels 
of cut palm trunks or made of ceramic. 

The roofing of the architecture of the oasis of Skoura, described by Soriano (Soriano Alfaro, 
2006), upon walls and some beam, thick trunk of poplar, generally without squaring on those 
that support the joists, which are formed by thinner trunks of poplar or quarters of palm trunk, in 
a perpendicular sense is placed a reed or braid of branches of oleander or palm tree on which old 
fabrics are placed in order to prevent the detachment of the earth that is tamped in a top layer of 
20cm, forming the slopes towards the location of the gargoyles formed by half logs of palm tree 
emptied. It is covered with a pressed layer of fine mud mixed with straw to which animal 
excrement is sometimes added to improve waterproofing (Fig. 3). 

Figure 1. Section of Al-Mizab. Figure 2. Section of Djenné. Figura 3. Section of O. Sukhürah.

In Spain the earth roofing (terrado) (Nourissier, et al., 2002), collects this typology in an 
occasional way from the province of Huelva to Murcia, in plain and mountain rural areas. The 
province of Almería has been widely studied by Gil Albarracín (Gíl Albarracín, 1992). Ana Más 
Hernández (Más Hernández, 1987) analyzes cases in “El Campo de Cartagena” (Murcia); Ortiz 
Moreno (Ortiz Moreno, 2005) studies them in “Las Alpujarras de Granada”. For his part, Flores 
(Flores, 1973) collects examples in Calnegre and Mazarrón de Murcia, the "casa cúbica 
agrícola" of Castellón, or the typology of the “casa de Peñíscola”.  On the island of Ibiza this 
typology is abundantly present, both in homes and in property towers, studied by several 
authors (Blakstad, 2013) (Cervera Miralles, et al.) or (Ferrer Abarzuza, 2001). Below we collect 
the most complete descriptions made by these authors.  

The roofing of La Alpujarra is described by Eduardo Ortiz Moreno as: "(...) formed by the 
beams or “madres” (mothers), thin rough trunks of mulberry or chestnut, (...) The “entrevigado” 
(the part between the beams) is formed with the "alfanjías" (joists), (...) on they place 
overlapping stone slabs among themselves, and cover themselves with the "malhecho" that is 
nothing but dirt and small stones without special selection of material. This last layer gives the 
slopes and the insulation, at the same time that it seals the gaps between slabs. (Fig. 4) 

The cover is the "launa", complex material that is obtained in certain points of the territory, in 
surface, and that is impermeable once selected its granolumetry and extended in successive very 
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thin layers "bailando" (dancing, that is, with movement of the feet). (...) The waters are 
evacuated to the street, yard or orchard, directly or through another roofing: the gargoyle is 
called here "meón" (Ortiz Moreno, 2005). The above quote describes very well the different 
components of the earth roofing, but does not give the thickness dimension of the different 
layers that form it. Other authors do give this type of information. For example, for the area of 
La Alpujarra and the area of influence in the Marquesado del Zenete, Granada (Andalusia) a 
earth cover composed of several layers is described: first a bed of flat stones resting on the slab 
formed by chestnut beams; on the stones, a first layer of earth and straw between 5 and 10cm 
thick, covered with a layer of 15cm of impermeable magnesium clay (Launa); next, a thin layer 
of tight clay finish is deposited. The total thickness of the roof varies between 20 and 30cm. 
(Sorroche Cuerva, 2004) (Fig. 5). 

Figure 4. Section of  La Alpujarra. Figure 5. Section of  Marquesado de Zenete.

The roof section in the houses of Campo de Cartagena (Fig. 6) made by Ana Más Hernández 
is: "The terraced houses reach a height of 3m, leaving a little slope for the rainwater to slip. 
Once the wall has been leveled, the "tails" of resistant woods, usually red pine, are placed. . 
Above them the hurdle is arranged, reeds interwoven with esparto grass, forming a bed on 
which a layer of clean earth of stones was spread and on it, another of straw or dry seaweed in 
the case of being close to the coast, which served of insulation. Finally, the outer layer of earth 
of “láguena”, bluish gray clay that hardened in contact with the weather. (...) The “láguena” was 
poured in small quantities to extend it well, taking care that the lower layer was completely 
covered. Then the stepping was proceeded, first in one direction, it was again put another layer 
of “láguena” and back to step in the opposite direction. During this operation the earth was 
sprinkled with a little water, so that it "crusted", thus preventing the appearance of leaks. A 
week later they climbed back to the roof and in case it had not rained, sprayed and repaired in 
those areas where there had been a failure, returning to step on again in one direction and 
another with a short step" (Más Hernández, 1987). 

Figure 6. Section of Campo de Cartagena. Figure 7. Section of Almería.
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On this basic description, Ana Más finds several variations. In general, the roofing consists of 
a compacted blanket of one or more layers of clayey earth, sometimes mixed with organic 
elements (vegetable or animal) or with lime. The earth (or mixture) is compacted to ensure the 
waterproofing of the blanket, without defining thicknesses. As a base for the clays can be find 
beds of branches, leaves or algae, or directly on the stone. 

Antonio Gil Albarracín, in his study of the typology in the province of Almería (Gíl 
Albarracín, 1992), detects, describes and draws up to ten types of earth roofing with small 
variations, more dependent on the immediate environment than on cultural differences. The 
terraces in this province are made on a structure of wood logs, which supports a continuous base 
made of cane woven with esparto grass or wooden slits; on this structure, to protect it from 
moisture, a layer of "baladre" (oleander) was placed, calling this layer "chasca", "matiana" o 
"malhecho". Above is placed a layer of three to ten centimeters of Launas, magnesium clays 
gray, greenish, bluish and purple. Between the "chasca" and the Launa appears in several cases 
a layer of mud, plaster or lime, depending on the areas. The launa, for putting it into work, was 
previously macerated to form grains of a centimeter as maximum, forming, when moistening, a 
waterproof paste (Fig.7). 

2 EARTH ROOFING STUDIES IN IBIZA 

Several authors speak of the roofing of the Ibicencan rural architecture as a characteristic 
element of the insular vernacular architecture. (Joachim, et al., 2013) (Ribas et al., 2014) or 
(Blakstad, 2013). Some describe and draw it in more detail "the whole surface is covered with 
narrow and thin sabina wood slats,"tegell", although in the corrals this layer is made with sabina 
branches "verduc", and in the secondary rooms for slaughtering with mats formed by canes. On 
this layer is placed a 10cm thick algae layer to waterproof. 20cm of ash and carbon waste is 
added as an insulating layer, ending with a dry clayey sand layer, compacting it with the first 
rains "(Verdera, et al., 1982). In the description of these covers by other authors, the outer and 
impermeable layer is defined as clays (Haussmann, 1944) or rammed clay (Alomar, 1943). 

In Ibiza the flat roof is also studied as a singular part of the property and defense towers that 
exist on the island. (Serra Rodríguez, 2000).

3 ON THE GROUND STUDIES IN IBIZA 

A study was made on the ground on the island of Ibiza, visiting and inspecting a group of 
constructions, examples of the vernacular architecture of the island, some of them studied in a 
previous publication (Ribas, et al., 2014) and analyzing its status. Also talking with owners and 
people related to the construction of the roofs. 

Figure 8. Cova d´argila de Can Miquelet. Figure 9. Cova d´argila en Sa Font.
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During the study trip, data were taken on the state of 25 buildings, the section of their roof 
and materials used. We visited places of extraction of material for the roofs, known as "coves 
d'argila" (caves) because of the resulting aspect of the excavation; material was taken from four 
of them: de la Cova d´argila de Can Miquelet (Venda des Figueral del pueblo de Sant Carles de 
Peralta, municipio de Santa Eulàlia del Riu) (Fig. 8). Some were located in other places from 
where material for the roofs was extracted, known by the owners of the houses, such as the one 
located next to "Can Pere de Blai en sa Font" (Fig.9), the cave located on the PM-803 road at 
15.6km (Venda de sa Talaia, San Josep de sa Talaia) or the one located on the "Coll" (PMV-
812.1 km10); others are close to the house itself, as is the case of Ca Na Rosa, characteristic 
dwelling of the vernacular architecture of Ibiza. 

Regarding the materials, Joan Ferrer Ferrer de Can Perot, educator, teacher and director of the 
"Camp d'aprenentatge de sa Cala", prestigious educational infrastructure of the island, says that 
he prefers the blue "argilas" because it is less growth prone of plants on its surface. A house of 
his property is one of the three best preserved among those that we have been able to study, 
thanks to the annual maintenance that he does. 

The name "argila", clay, is consistent with the descriptions of numerous authors; however, it 
has not been published so far studies of characterization of the material. Ibizan geologist Luis 
Alberto Tostón, professor of geology at I.E.S. Sa Blanca Dona in the city of Ibiza, popularizer 
and scholar of local geology, one of the people in charge of the geology area of the Enciclopèdia 
d'Eivissa i Formentera and curator of informative exhibitions, examines the material collected 
from the caves and roofs and explains that due to its appearance and texture, the materials are 
marlstone or calcareous marlstone (material that is formed by 50% of clay and the other 50% of 
calcium carbonate or other materials). Characterization tests have been done in the CAI 
laboratory of Geological Techniques (UCM). In these tests it has been confirmed that the 
materials extracted in the caves are marlstone and calcareous marlstones. 

In the tour of the island, we visited, among others, the following constructions: from the 
municipality of Sant Joan de Labritja we inspected in the village of Sant Vicent de sa Cala: "sa 
Font" and "Can Lluquí de sa Cova" (Fig. 10), Venda des Niu des Corbs (Sant Joan de Labritja) 
and the horse mill of Can Vicent de Serra (Sell of Cas Ripolls). In Sant Miquel de Balansat: 
"Can Miquel d'en Coves des Pont", can Pep Cova (Fig. 11), Can Besora, Can Joan d'en Gall, 
Can Mariano Cova, as well as the group of Balafia belonging to the town of Sant Lorenç de 
Balafia. In the municipality of Santa Eulalia del Rio, we review the Atzaró complex. In the 
municipality of Sant Josep de sa Talaia: "Cas Orvais" of the Sant Jordi de Salinas village and of 
the Sant Josep sa Talaia village: "Païssa de Camp Gran", "Païssa d'en Ribes", "Ca na Rosa" of 
Es Cubells. From Sant Agustí des Vedrà: "Païssa from Ca na Reiala", "Païssa from na Marieta 
Pau", "Païssa from Can Pou", "Païssa den Guerxó", "Païsa from Can Mestre de la Bassa" and 
"Païssa from Cas Catalá or Cas Coroner". 

Figure 10. Can Lluquí de sa Cova. Figure 11. Can  en Venda des Port.

Two examples are in use and in good condition: The horse mill of Can Vicent den Serra 
(Venda Cas Ripolls, Sant Joan de Labritja) and Can Pep Cova (Sant Miquel de Balasant). The 
first is maintained between several neighbors. On the roofing we can observe the presence of 
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mounds of marlstone prepared on the highest areas of the slopes waiting for the next rains, for 
filling possible cracks in the surface of the same and without rooted plants. 

The second example is also inhabited and in good condition. The old roofs are maintained 
and conserved, with the presence of controlled plants, which are plucked annually and the 
marlstone layer is repaired. The owner places, in high areas of the roof, piles of marlstone 
coming from a cave located next to a road to Na Xamena. 

Other examples, however, are found with the roofs modified, incorporating a layer of 
concrete, or have been replaced by new roofs, keeping the pens or secondary buildings in their 
original state, and almost always without conservation. This is the case in, for example, "Ca na 
Rosa", in which a facade whitewashing mode characteristic of the southwest area of the island is 
maintained; "Cas Orvais"; two dwellings of the "Núcleo de Atzaró"; "Païssa de Can Mestre de 
la Bassa"; "Can Miquel d'en Cova des Pont"; Can Besora, Can Joan d'en Gall and Can Mariano 
Cova. As the whole of Balafia: formed by six houses and two property towers. The houses are 
inhabited, one of them keeps the original roofings with a built-in concrete layer, and in others 
the roof has been made with waterproofing. One of the building towers does not keep the roof 
and the other has the roof modified. 

Among the buildings visited are in a state of ruin: "Païssa de Cas Catalá or Cas Coroner", 
"Païssa de Camp Gran", "Païssa d'en Ribes" (in remodeling), "Païssa de Ca na Reiala" "Païssa 
de na Marieta Pau "," Païssa de Can Pou "and" Païssa den Guerxó ". Precisely the state of ruin 
allows to observe the section of the roof and determine the material and the proportions in its 
thicknesses (Fig. 12): a structure of local juniper, "tegel", on which the sabina tablets or marés 
boards rest in zone of houses and hurdle, branches of sabina or heather called "sapell" in corrals. 
On this basis a layer of posidonia seaweed of 3 to 5cm, collected from the coves and on which it 
is extend a layer of 10cm of charcoal earth, residue of the combustion to obtain coal, called in 
the zone "terra de sitja" with its characteristic blackish tone and a final layer of "argila" 
(marlstone or calcareous marlstone) whose predominant color is yellow. The thickness varies 
between 5 and 15cm to give slopes in the studied buildings, not ruling out that greater 
thicknesses could appear in other constructions. 

Figure 12. Roofing section in Ibiza.
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4 EVOLUTION OF THE ROOFING 

According to the authors cited, the fundamental problem of this roof typology is the 
deterioration suffered by the surface material, and that is the one that waterproofs (clay "Launa" 
or "Láguena"), by the erosion of rainwater, which requires an annual maintenance or even the 
repositioning of new layers of clay after heavy rains. (Sorroche Cuerva, 2004) (Verdera, et al., 
2002) The review of the roof after the heavy rain generated some screeds that made the total 
thickness could reach thicknesses of half a meter. (Gíl Albarracín, 1992) The annual 
maintenance needed 

"together with the high age of the inhabitants of these dwellings means that at the 
moment their state demands it, they are replaced by modern fiber cement roofs 
that, despite the loss of unity and evident aesthetic quality, end up being preferred 
for not needing that annual maintenance we are talking about" (Sorroche Cuerva, 
2004). 

The Corpus project analyzes the historical evolution of these terraces and detects variations 
according to the zones. Affirms that the evolution of this roofing, by the need of the 
maintenance of which we are talking about, tends to the change of the clay by a concrete screed 
in mass of 3 to 5cm on the same structure of Wood (which sometimes supposes an overload and 
a reduction of the insulating capacity), or to the inclusion of a waterproof sheet between the 
support and the layers of earth, (mainly in Greece and Spain), as a substitution for the vegetable 
layer. On other occasions, there is a radical change due to another type of sloping roof with a 
tile finish, which entails an aesthetic deterioration of the roof. In the oasis of Skoura, the old 
fabrics are replaced by plastics, to ensure less land fall. 

Carlos Flores (Flores, 1973) already appreciates changes in the roofs of Peñíscola, where the 
earth finish is replaced by a tile floor. In the case of Ibiza, the modifications suffered in the first 
half of the 20th century were, where appropriate, the incorporation of the concrete layer in mass 
of 3 to 5cm. In the second half, the traditional ones were replaced by flat roofs with bituminous 
waterproofing or similar. The change of the materials of the zone implies variations in the 
thicknesses of the layers and of the cover.

5 HYDRIC BEHAVIOR OF FLAT EARTH ROOFING 

The lack of publications on the hydric and thermal behavior of these roofs, and on the response 
of the section to rainfall, obliges us to make first hypotheses about this behavior. We will 
consider, according to the bibliography, that the upper layer is waterproofing, and we will 
confirm this hypothesis through first tests. In the bibliography, the lower plant layer is identified 
as a protective layer of the wood structure or as thermal insulation (In Ibiza, the algae layer is 
also used for the isolation of hives). The intermediate layer is not assigned a specific function, 
before water or insulation. It could respond to a thermal insulation ratio, but that would not 
explain the thickness variations of that layer from one example to another. If what determines 
the thickness of the intermediate layer is the need to absorb the water that infiltrates after the 
runoff, a narrower layer would indicate less infiltration through the outer layer. 

In the case of the roofs of Spain we have three sections, whose impermeabilization layer is 
magnesian clay; this top layer varies from 2.5 to 10cm, and the middle layer in two of the cases, 
is of the same material as the top layer. 

If we consider as a starting hypothesis that the eight roofings achieve the same effectiveness 
against precipitation and thermal insulation, the section of smaller thickness would be the most 
efficient of them. 

The role of the outer layer in the face of precipitation should be to direct water runoff to the 
gargoyle, and thus reduce infiltration. If this layer deteriorates, either due to the limitations of 
the material or physical changes in the surface due to external effects (cracks due to thermal or 
moisture changes, plants, etc.), it could produce an infiltration of water through it, reaching the 
intermediate layer, which should retain that infiltrated water and prevent it from reaching the 
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inner layer. As already stated, the greater thickness of this intermediate layer would indicate 
either the fear of infiltrated water or the need for greater thermal insulation. 

The roofing of Ibiza is the one that presents a smaller section. The finishing layer formed by 
the marlstone has a smaller thickness and there are no significant increases in the thicknesses 
over time by reinforcement or repair. The middle layer is around 10cm thick. This could mean a 
greater efficiency of this cover. 

To verify this hypothesis of the higher efficiency of the marlstone, it is necessary to test the 
behavior of the materials of the upper top layers, and to identify their own characteristics with 
respect to the rain. 

6 ASSAYS 

To carry out the tests on the materials, the criteria of the hydrology that studies the properties of 
the surface terrain are followed. The way in which a flat earth roof works, with a reduced 
thickness, would be analogous to the movement of water on the surface of the earth: runoff and 
infiltration, evaporation and capillarity. The characteristic that determines the behavior of our 
upper layer of earth is the Infiltration Capacity (f), since it is what determines the presence and 
quantity of water in lower layers. The Infiltration Capacity of a land is the maximum amount of 
precipitations water that the soil can absorb in the given unit of time. The value of f of each land 
is different and is reduced with time to reach a constant value. (Formula 1). 

(1)  

Being f, infiltration capacity; W, the incorporated water and A the infiltration area. In the 
analysis of the behavior of rainwater (formula 2) that reaches the surface of the earth 
(precipitated water, P) it is determined that a part infiltrates into the interior (infiltrated water, I) 
and another part runs on the surface (runoff water, E). Of the water infiltrated in the terrain, a 
part is retained between the pores thereof, I2, according to the field capacity (CC) of this, and 
another part descends to lower layers (gravidaric water, G); this water, not retained by the soil, 
would be the one that could produce moisture in the earth roofing, and therefore, it would be 
necessary for it to be retained by the intermediate layer of earth according to its own CC. The 
field capacity is the degree of humidity of a land after losing gravidarum water (formula 3). 

  (2) 

(3) 

Where Pf is the weight of wet soil and Pi the weight of the soil dry. 

1: Level marker. 2: Studied earth. R: Water retained. I: Infiltrated water. G: Gravidaric water.
Figure 13. Test Scheme.
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This trial has been carried out to determine the field capacity and the ability to infiltrate the 
land used on flat earth covers. The method of the Müntz infiltrometer has been adapted, as 
indicated in figure 13. The precipitated water (P) is the water retained in the test tube (R). At the 
first moment of the test the constant volume of water is maintained on the surface as water is 
incorporated every 5 minutes and keeping the level of R. The lower the infiltration capacity of 
the material, the less water will have to be incorporated. The amount of water replaced, is 
equivalent to the one that has infiltrated in said time, and with this the infiltration capacity of the 
analyzed earth is quantified, and its evolution. 

A crumb sand is tested as a reference material, a clay of granite origin, of an area defined as 
"Gravels and sands with ridges, high, medium and low terraces" on the geological map of Spain, 
Sheet 534.; and two marlstone from Ibiza, the first of the Cova Sant Miquelet, and the second of 
the Cova de Sant Josep. 

Double tests of sands of crumb and clay are made, and a test of each loam, obtaining as a 
result (Table 1): 

Table 1. Assay results. 

Material fi 
L/m2·mn 

Fc 
L/m2·mn 

CC
% VG L/m2·h G

% 
G: t (ti; tf)      

h ; h 
Crumb sand 2,6 0,58 24,65 25,22 73,35 00:05;02:10
Clay 2,39 0,19 23,1 7,47 57,86 00:17;04:37
Marlstone 1 0,44 0,14 40,5 0,28 21,46 03:10;73:50
Marlstone 2 0,83 0,25 22,01 0,00 00,00 00:00;00:00

fi: Initial infiltration capacity; fc: Constant infiltration capacity; CC: Field capacity; VG: Gravidarum 
water velocity; G: Percentage of gravidaric water with respect to precipitation;  
G: t (ti; tf): time of appearance and end in the appearance of gravidaric water.

7 CONCLUSSIONS 

As a result of this work we can conclude with respect to the study that is made of the flat earth 
roofs, that the roofs vary geographically depending on the accesible materials, however there is 
a lack of a characterization study of the earths used, its particular properties and adaptation to 
the local climate. In fact, in the case of Ibiza, it is detected that the bibliography frecuently 
repeats that the upper layer is clay or clayey sand, even in the local name of "argila"; however, 
the natural material used in the zone is marlstone or calcareous marlstone, whose appearance 
and characteristics are different. This allows to affirm that there is a lack in the study of the 
materials used that does not allow to know with certainty the characteristics of the materials; its 
suitability and the possibility of improving and adapting them for protection against water. The 
tests carried out in the present work would allow the characterization of the material in each 
zone and determine the precise sections for an adequate response of the cover before the 
foreseeable local precipitation. 

It has been observed that the building heritage that is the flat earth roofing of Ibiza is in 
serious danger of disappearing. We have located three roofs in good condition among the more 
than 30 buildings visited. A fast rate of deterioration has been confirmed in recent years as the 
number of ruined buildings increases. The lack of use of these homes leads to the deterioration 
of the roofs, and therefore the authority is allowing its replacement with modern covers with 
waterproofing materials, which leads to the disappearance of them. 

The earth flat roofings have remarkable qualities: 
•They are ecological roofs, formed by natural materials that do not require polluting 

processes for their employment and that at the end of their useful life do not produce 
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debris. Waste materials are used, giving a second use (charcoal earth) and facilitating 
the maintenance of the environment by using, for example, dead algae that reach the 
coast, reusing these without altering the marine ecosystem. 

•As in the case of green roofs, they retain part of the precipitated water, which helps to 
improve the humidification of the environment and reduces runoff in the area. 

The results of the assays carried with the marlstone of Ibiza confirm the good behavior of 
these materials in the waterproofing of the roofs. The marlstone tested in the second place, 
characterized as calcareous marlstone, has turned out to be impermeable with a thickness of 
5cm, when the gravidaric water does not appear (G) 49 hours after the start of the test and stably 
maintained with 21mm of water retained on the surface during the last 26 and a half hours. For 
the first marlstone the data obtained are very positive: the appearance of G occurs at 3h10min, 
finishing at 73h50min. That is, it appears very late and with a very slow pace. This would mean 
that after 50 hours from the start of the test, the intermediate layer should have retained 
4.45L/m2, which would have meant that if this layer had been crumb sand, with only a thickness 
of 5cm , it would have retained it amply, being one fifth of its CC. At the end of the test, the 
gravidaric water reaches 46% of the CC of the crumb sand with the same thickness. That is to 
say, the Ibizan cover with this marl, and an intermediate layer of 5 cm of sand, would be 
impermeable. 
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1 INTRODUCTION 

The UNESCO Recommendations on the 2011 Urban Historic Landscape suggest a new role to 
the conservation of urban heritage, interpreting it as a  «strategy to achieve the balance between 
urban growth and quality of life on a sustainable basis» (UNESCO, 2011, Art. 3). The address 
of the Recommendations consists in the dialogue between the criteria of conservation of the 
heritage and wider objectives of sustainable development. 

The approach of the historical urban landscape, which integrates conservation and 
development, historical heritage and quality of life, takes relations at the center of interests, 
considering the connections between physical elements and values (Fusco Girard, 2013). The 
interrelationship between buildings, 

« [...] organizations and spatial connections, natural characteristics and setting, 
social, cultural and economic values, returned in a unitary vision is therefore the 
central element of the UNESCO approach to define lines of protection of the 
historical urban landscape» (Onesti, 2013). 

The Historic Urban Landscape is defined in the UNESCO Recommendations as a result of a 
stratification of complex values that include site topography, geomorphology, hydrology and 
natural features, the built environment - both historical and contemporary - infrastructures, 
models of land use and spatial organization, perceptions and visual relationships, social and 

The reuse of cultural heritage as an opportunity for urban 
regeneration 

K. Fabbricatti, M. R. Pinto & P. Miano 
Department of Architecture, University of Naples Federico II, Naples, Italy 

ABSTRACT: Cultural heritage represents a strategic resource for the social and the economic 
development of territories. Today, the pressures facing urban areas require new approaches and 
tools for managing change, combining the objectives of cultural heritage conservation with 
those of socio-economic development. This paper deals with the theme of the reuse of 
contemporary relevant architecture, in which the choice of the new use and the design solutions 
are guided by the objective of generating opportunities for regeneration and enhancement of the 
historic urban landscape. The case study is an eclectic style building, called ''Il Capricho'', on the 
island of Ischia (Naples), built at the end of 50s and abandoned at the beginning of this century. 
Multidisciplinary research develops a methodological path that, starting from the construction of 
a shared urban regeneration scenario, develops a project of re-use of the building, aimed - on 
one hand - to enhance its performance and its identity - on the other - to interpret the need to 
improve the environmental, social and economic conditions of the urban context. 
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cultural practices, economic processes and the immaterial dimensions of heritage in relation to 
specific identities (art. 9). Therefore, the HUL forms the basis for new approaches and tools for 
the conservation and management of cultural heritage, which recognize the importance of a 
complex and dynamic vision to face current global and local challenges (urbanization, 
globalization, climate change, poverty, etc.). 

In an evolving global context, the proper management of cultural heritage can have a 
significant impact on the need to improve the citizen’s quality of life, reminding the possibility 
of the heritage itself to produce a return in terms of economic development and social cohesion 
(Council of Europe, 2005). 

The actual paper deals with the theme of the reuse of a contemporary relevant architecture, as 
a valorization strategy and an opportunity for regeneration of an urban historical landscape. The 
UNESCO Convention for the Protection of World Cultural and Natural Heritage already urges 
«to assign a function to cultural and natural heritage in collective life and to integrate the 
protection of this heritage in general planning programs» (UNESCO, 1972, Art. 5). In 2015, the 
updated UNESCO Operational Guidelines for the Implementation of the World Heritage 
Convention emphasize that the reuse of cultural heritage «can contribute to the quality of life of 
the communities concerned». 

Today, to face the increasing number of buildings and urban reuse interventions, often poor 
quality results are recorded due to the absence of clear and shared rules and of operational tools, 
effective in identifying new uses (Pinto, 2014). 

The multidisciplinary research develops a methodological path divided into several phases 
that, starting from the construction of a shared urban regeneration scenario, develops a project to 
reuse the architectural structure, tended, on one hand, to enhance its performance and 
characteristics, on the other, to interpret the need for improvement of the environmental, social 
and economic conditions of the urban context. The technological approach to the reuse project 
allows to support the communities in the research of development and adaptation, recognizing 
the evolution of the needs and at the same time guaranteeing the safeguarding of the collective 
memory, through the conservation of the reused building. 

2 BUILDING REUSE: BETWEEN CONSERVATION AND TRANSFORMATION 

The building reuse addresses one of the main issues in the recovery sector: the variation in use 
of existing buildings (Pinto, 2004). The re-use mainly concerns abandoned or obsolete buildings 
for which a new function can guarantee, in the fulfillment of changed needs, the extension of the 
useful life cycle. The discipline of reuse therefore concerns the choice of the preferable use and 
at the same time the decisions necessary for the adaptation of the building to the needs 
determined by the new functions. The main purpose of the reuse is the quality of the project 
choices, which on the one hand help to ensure the conservation of the building, on the other to 
the more general purpose of urban and environmental quality (Caterina, et al., 2004). An 
appropriate approach to building reuse, in fact, can strengthen the understanding of the cultural 
significance of the  buildings by users, renewing the historical significance and the system of 
socio-cultural values (Yildirim, 2012). Furthermore, the literature on the topic of building reuse 
highlights the large-scale potential of the positive effects that the introduction of a new function 
for the heritage to be recovered can develop, in terms of increasing the value of property and the 
social and economic promotion of urban areas (Simons & Choi, 2010).  

In 2007, the Institute of Architecture of Japan defined the "Guidelines for building 
assessment, preservation and utilization", based on historical-cultural and technological criteria 
and on the environmental and social impact. In accordance to this vision, decision-making must 
simultaneously ensure that the recognized values of the building are preserved and 
environmental and social resources are developed (Wang & Zen, 2010). In this sense, the reuse 
of cultural heritage can be considered a strategy to preserve, safeguard and improve buildings 
and for the regeneration of the neighborhoods in which they are located (Amit-Cohen, 2005; 
Douglas, 2002). The process generated by the reuse is, however, extremely delicate, as the new 
functions established change the user's relationships with the urban areas and the relations of 
functions with the building, forcing to "reattach the bonds and connections" to reconfigure them 
around new and more advantageous balances (Pinto, 2014). 
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To face the increasing activity of building reuse, the projects often adapt the building to the 
new function in the absence of clear and shared rules, but this compromises the quality of the 
intervention results. The regulations concerning the safety of buildings, comfort and usability, 
usually conceived for new buildings, discourage the realization of suitable reuse practices  
(Elsorady, 2014; Galvan, 2006). Therefore, many buildings that deserve to be conserved remain 
unused and, on the contrary, the buildings that are reused are heavily transformed, the 
conservation objectives do not assume adequate weight (Amit-Cohen, 2005; Murtagh, 1997). In 
particular, in the case of buildings with cultural value, two opposing approaches are found: the 
heritage conservation requirements prevail over the users' needs, or, conversely, the adaptations 
required by the new function cause substantial changes, altering the identity of the buildings. 
There are many cases of reuse that have undermined the integrity of the building, and many that 
have not taken into account the needs of users. The aim of guaranteeing certain requirements for 
use has led, in the worst cases, to extensive demolitions which have also involved the entire 
internal structure of the building, with the sole preservation of the external envelope. On the 
other hand, the mere preservation of the identity of historic buildings has led to the creation of 
projects which, not creating the right conditions for the use of new settlements, have led to their 
rapid obsolescence (Pinto, et al., 2017). 

Until today, scientific research in the field of reuse has developed methods to assess the 
compatibility of new functions with the morphological and dimensional characteristics of 
existing buildings and with the objectives of revitalization and urban development (Kincaid, 
2002; Fuentes, 2010; Wang & Zeng, 2010). These methods allow, in the preliminary design 
phase, to define the most appropriate use for the building, which increases its market, use, 
environmental, social and cultural value (Simons & Choi, 2010; Wang & Zeng, 2010). In the 
preliminary design phase, these methods allow to define solutions that maximize the potential of 
use of the building (Caterina, et al., 2004). On the other hand, methodologies that check the 
compatibility of the solutions during the design phase are not yet developed. In fact, even a 
compatible use destination requires interventions to adapt the spaces and the related 
technological system according to the new activities (Pinto, 2004; De Medici, 2010; Pinto, et 
al., 2017). It is therefore necessary to define methods and tools that direct the project towards 
minimizing transformations, in a perspective of conservation and enhancement of the existing 
heritage. 

3 RESEARCH APPROACH AND EXPERIMENTAL DATA 

The technological approach of the research develops the dynamic dimension of the settlement 
system to realize an adaptive reuse project (Folke, et al., 2010), in which the change of urban 
needs corresponds to a renewal of the values and performances of the building and its context. 
In this context, the settlement system and the building are considered complex adaptive dynamic 
systems (Ciribini, 1986; Batty, et al., 2006), organisms that change their functioning in relation 
to the physical-environmental, social, economic transformations, of the surroundings. The urban 
re-use and regeneration project therefore develops starting from the prefiguration of future 
scenarios, to act on the one hand to protect and enhance the identity components of the 
historical urban landscape and, on the other, to increase the variables that give it flexibility. and 
adaptability (Fabbricatti, 2017). 

The methodological path is divided into three main phases:  
Step 1. Definition of the urban regeneration scenario:The first phase of the methodological 

process has been finalized to the elaboration and evaluation of alternative scenarios, 
with the involvement and collaboration of the stakeholders. Starting from the 
survey of the settlement demand, two main scenarios are developed in which the 
problem of re-using the building has been approached in relation to a more 
articulated urban project. On the basis of criteria referred to the social, cultural and 
economic dimension, the preferability among alternative proposals is subsequently 
assessed. 

Step 2. Definition of the new use of the examined building: In relation to the new 
regeneration scenario, a function is hypothesized for the building in question, which 
maximizes its "potential" (Caterina, 2016), expressed by its performances and its 
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characteristics, and at the same time that enhances the settlement context. 
Subsequently, the comparison between the functional requirements, linked to the 
classes of needs of Usability, Safety and Comfort, and the performance of the 
architecture, with its system of "constraints to transformation ", guides the 
definition of the preliminary design and the verification of the compatibility to the 
re-use of the building. The latter aims to control the response mechanisms of the 
building to lodge a new function, depending on the degree of adaptability of its 
technological and environmental system and the "constraints to transformation" 
(Pinto, 2004). These represent the conditions to be respected so that the 
implementation of future interventions does not compromise the system of shared 
values of the building (De Medici, 2010); they constitute operating limitations to 
the possibilities of adaptation to new requirements: «for the function they perform 
in the re-use process, the constraints are to be considered not an impediment to 
doing, but as a resource that can indicate the possibilities and the dimensions of the 
interventions to be implemented» (Caterina, et al., 2004). In the case in question, 
the following were analyzed: 

• the perceptive-cultural constraints, aimed at protecting the aesthetic values and 
historical needs of the building, the psychological and perceptive values. In 
compliance with these restrictions, the transformative action must satisfy the 
following criteria: recognisability, compatibility and acceptability of 
transformations, maintenance of the original appearance of the building and 
preservation of the aesthetic connections with the surrounding environment; 

• the morphological-dimensional constraints, aimed at protecting the geometric 
configuration of the spaces and their mutual relations. Respecting these 
constraints, the transformative action must satisfy the following criteria: 
respect for the hierarchy between spaces, conservation of shapes, dimensions 
and proportions of the building structure and its parts; 

• the material-constructive constraints, aimed at preserving the behavior of 
materials and construction techniques. In compliance with these restrictions, 
the transformative action must satisfy the following criteria: conservation of 
the structural conception of the building, conservation of materials and 
construction technologies, ensuring the recognisability, reversibility and 
durability of the transformations. 

Step 3. Definition of compatible technological solutions, sustainable and maintainable: In 
the design phase, it is necessary to define architectural solutions that guarantee, on 
the one hand, the flexibility of the building, to allow the adaptation of the activities 
over time and, secondly, its maintainability, to minimize the interventions aimed at 
preserving over time the performance required by use. For this purpose, we proceed 
from the functional requests that have not been found during the verification phase 
of the compatibility. The project solutions are defined on the basis of a grid of 
requirements of the Environmental System and of the Technological System, 
organized according to a hierarchical order, in relation to the role they play for the 
preservation of the identity of the building and for the performance of the activity to 
be settled in the building. 

3.1 Case-study: "The Capricho", an eclectic building in the Ischia island (Naples) 
The case study is a building of the Municipality of Casamicciola, on the island of Ischia 
(Naples), called ''The Capricho'' which, due to its architectural characteristics and position, takes 
on a leading role in the urban landscape. Built in the late '50s by a private entity, on a thirty year 
concession of the Municipality of Casamicciola, as a bathing establishment, the building was 
completely redeveloped in the late' 60s by the architect Hugh Cacciapuoti, who gave it the 
current image, linked to entertainment features: Bar, Restaurant, Pizzeria, Tea Room, Night 
Club (Fig. 1). 

The building, in reinforced concrete, lies on a lot of triangular shape, with respect to which it 
assumes an elevated position, and is currently surrounded by a driveway. In eclectic style, the 
building is mainly inspired by a Moorish architectural character, for the rounded shapes of 
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arches and vaults and for the ceramic mosaic decorations. The planimetric development, on two 
levels one of which a basement, is longitudinal and is characterized by two main blocks slightly 
offset from each other, connected by a core of vertical connections, and by a portico that runs 
along the entire perimeter of the building, with the exception of the minor side to the east. For 
the isolated position and for the large windows that characterize the entire perimeter of the 
building, one can not identify a main front. The lower façade, facing west, overlooks a large 
square and the two longitudinal elevations, respectively facing north and south, overlook the 
harbor and, inside, a curtain wall of the early twentieth century. 

Figure 1. Case-study "The Capricho": data sheet.
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In 2000, due to a dispute between the municipal owner and the entrepreneur Calise, for the 
renewal of the concession for the management of the building, began a period of decline that led 
to an under-utilization of the structure, and to a complete disposal in 2010. Another major 
impact transformation is the construction of a road section along the coast, which caused a 
fracture with the pre-existing settlement. In fact, the building "The Capricho", with the small 
public gardens of Piazza Marina that surround it, is configured as an isolated element between 
the new infrastructure and via Manzi, which is the edge of the historic built area. 

In order to give new life to the building and to make it dialogue with the surrounding urban 
fabric, two alternative scenarios have been defined and evaluated. In a first scenario (Fig. 2), 
defined as static, the restoration of the previous coastal road system has been supposed, in order 
to reconstruct the relationship between building and sea. The building, while continuing to 
represent the only architectural element of Piazza Marina, is connected with the sea through the 
transformation of the current driveway into a pedestrian path and into a set of public spaces for 
the area. This would create the possibility of constructing a continuous promenade, with 
pedestrian paths and enlarged gardens, in which the building “The Capricho” would represent 
the main reference in a group of public spaces along the coastline. The intervention would 
certainly be very complex and would generate above all problems of practicability and parking, 
resolvable only with the restoration of driveway along the edge of the historic city, via Manzi, 
which inevitably in fact produces a new fracture. 

Figure 2. Static scenario.

The second scenario arose from these critical issues (Fig. 3), starting with the confirmation of 
the current coastal vehicular infrastructure, although modifying the role of the “The Capricho” 
building in the urban context, by reinterpreting it as a dynamic element. As part of the project of 
re-using the building, it is proposed to create an above-ground ramp, connecting hinge between 
the square and the port. The ramp is connected to a new building, a small volume immersed in 
water, but also reachable from the dock of the port, in the idea of using it for reception, which 
completes the functional reorganization through the construction of a new service structure. By 
using this same technique of overcoming the infrastructural barrier, other points of connection 
between the port and the historic city can be identified, in a strategic position. In this way the 
building “The Capricho” would become the main and recognizable element in an innovative 
urban functioning system and this would facilitate the possibility of allocating public 
destinations of great importance to the building. 

The "dynamic" scenario, shared by the stakeholders, was preferable on the basis of an 
evaluation that used social, cultural and economic indicators. The new scenario is aimed at 
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enhancing the settlement fabric, increasing its potential linked to the historic commercial and 
artisanal vocation. In line with this scenario, "The Capricho" building was planned to be used as 
a center for the promotion and sale of typical products of the island of Ischia, which could 
trigger a virtuous economic process with local production activities, including inspired by the 
principles of circular economy (Fusco Girard, 2010). 

Figure 3. Dynamic scenario.

The functional layout hypothesis enhance the accessibility features of the building, 
distributing the activities in two main functional blocks, connected around a central core. From 
this develops the project of a connecting bridge that, passing the fast road, re-establishes the 
historic center at the port.  

The verification of compatibility to the reuse of the building plans to check the satisfaction of 
the user requirements of the activities to be settled, through their comparison with the 
performance requirements, making sure that the function respects the constraints to 
transformation. At this aim, the study of the building has defined the constraints to 
transformation in relation to the spaces of use, to the spaces of horizontal connection and to the 
facades. In particular: 

•The perceptive-cultural constraints have been defined starting from the decision to 
preserve the isolated character of the building, provided by its central and elevated 
position with respect to the lot in which it is located, and its relationship with the 
external space of the square. For spaces of use, the definition of perceptive-cultural 
constraints was aimed at respecting the perception of environmental units, the chromatic 
relationships, the relationship between the external and internal space, of characteristic 
elements of the architectural style of the building, such as the cubist style mosaic on the 
paving of the Sala Bar; for the spaces of horizontal connection, the respect of the 
perception of the volume of the two staircases that connect the basement and the terrace 
roofing has been foreseen; for the external facades, the respect of the perception of the 
longitudinal development of the volume, of the asymmetry of the façades, which 
highlight the different functions that take place inside, the chromaticism of the facades, 
the curved shapes typical of the Moresque Architecture that characterize the large 
windows, the staircase connecting the first floor, with the emergence of the semi-
spherical domes in coverage; 

•the morphological-dimensional constraints, for the use spaces, were aimed at respecting 
the size and morphology of the environmental units, the rhythmic scanning of the 
openings and their shapes and dimensions; for the spaces of horizontal connection, they 
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were aimed at respecting the size and morphology of the portico that circumscribes the 
west volume of the building and the rhythm of the arches; for the external facades, to 
respect the relationship between the full and the empty, the double typology of openings 
in the basement, the alternation of "rationalist" forms and curved shapes, typical of the 
eclectic style; 

•the material-constructive constraints have been defined starting from the choice to 
respect the structural conception of the building, the construction techniques typical of 
the construction period of the mid-twentieth century, which characterize structural and 
non-structural elements, such as vaulted elements, frames of fixtures, etc. Furthermore, 
for the spaces of use and the external facades, the definition of the constraints was aimed 
at respecting the terracotta and majolica tiles, decorative of horizontal and vertical 
surfaces, which are representative of the style of the building and the skill of the local 
craftsmen. 

The process of verification of compatibility for reuse was followed by the clarification phase. 
This was developed through a performance comparison, characterized by multiple levels of 
detail: first, the class of security needs was analyzed, relating to the conditions of user safety 
and to the defense and prevention of damage due to accidental factors, which is controlled from 
mandatory standards; subsequently, the requirement class of the Usability was analyzed, which 
regards the conditions related to the attitude of the building system to be adequately used by the 
users in carrying out the activities, and finally the Wellness requirement class, which controls 
the conditions, was analyzed relating to building system status adapted to the life, health and 
performance of user activities (UNI Standard 8289: 1981). 

In the comparison process, it is important to verify that where the requirements are not 
verified it is possible to define, in the design phase, design solutions that respect the system of 
constraints expressed by the building. 

In the case in question, the requirement-performance comparison confirmed the compatibility 
of the preliminary design, highlighting the need to define design solutions to adapt the building 
to new functional requirements, in compliance with the constraints on transformation. In 
particular, the main adjustments concerned: the classes of fire safety and user safety 
requirements, to ensure safe use of routes and escape routes; the class of accessibility 
requirements, to extend the use of the building to an extended user; the class of thermal-
hygrometric well-being requirements, to meet the changed needs of comfort and to optimize the 
energy performance of the building. An example in the Table 1. 

Table 1. Verification of the class requirements: Adaptability of the Spaces. 
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 Controlling variables YES NO
Presence of standard ramps and / or lifts X

Access width > 0.85m X
Width of corridors and passages > 1.50m X

Scale width > 1.20m X
Stairs with a regular course X

Ramps with the same number of risers and treads X
Coplanar paving X
Non-slip paving X

Height of parapets > 1.00m X
Parapets that can not be crossed by a sphere of diameter <10cm X

3.2 Results 
In order to adapt the building to the new functional requirements, a hierarchical grid of 
requirements concerning the Environmental and Technological system has been elaborated, 
ordered according to the weight they cover to ensure, on the one hand, the conservation of the 
building over time and the enhancement of its identity character, guardian of collective memory, 
and on the other hand, to define a project of adaptive reuse towards future changes dictated by 
social and economic needs. Regarding the Environmental System, greater weight has therefore 
been assigned to requirements relating to appearance conditions, to guarantee the visibility and 
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the recognisability of the elements, of usability, with the aim of obtaining flexible and 
adaptable, of maintainability, in order to extend the life cycle of the building. Regarding the 
Technological System, have been favored requirements that guaranteed static, fire and use 
safety of technological elements, as well as the optimization of comfort performance. 

The design choices concerned, first of all, how the spaces were used. The large windows that 
characterize the perimeter of the building have suggested an "annular" fruition of the interior 
spaces, at the same time enhancing its relationship with the context. For this purpose, the 
furnishing elements have been designed in such a way as to define a suitable path of use and at 
the same time the best perception of the spatial characteristics of the rooms, characterized by the 
presence of vaulted ceilings and the transparency of the side walls. The partition between the 
different activities, which represents one of the recurring problems in the adaptation of the 
building to the new functions (together with the equally recurring ones of the aggregation, the 
light flow control, the darkening, the integration of vertical connections, etc.), has been realized 
through two main solutions: the use of movable walls, which allow different configurations of 
activities, and mobile furnishings that guarantee at the same time the adaptability and 
reversibility of the function and the conservation of the perception and spatial configuration of 
the environments. 

The technological choices favored precise and reversible connections, to reduce the 
subtraction of matter. The materials and construction technologies were chosen based on criteria 
of environmental sustainability, favoring solutions that guarantee the recyclability of materials 
or components and the replaceability and maintenance of technical elements. 

The reuse of the building “The Capricho” is configured as the starting point for a much more 
articulated urban regeneration process, based on the need to re-establish and strengthen the 
connection between the urban settlement and the sea. A connection lost for the deterioration and 
abandonment of the building, but also for the construction of the new large infrastructure road, 
which is configured as a wound in the coastal territory. A connection difficult to reactivate, in 
which the pre-existing building becomes the protagonist, not only because it is subjected to a 
reuse project, but also because it is the central element of a new urban link: a pedestrian bridge, 
which ends with a small building that extends into the water. 

The new construction in the water has been conceived as the distant “completion” of the 
existing building, as a part of a unitary project connecting the square with the sea, defining a set 
composed of architectures different by concept, shape and structure, but deeply unitary 
according the aim of  constituting an element of centrality and reference in the port area of 
Casamicciola. 

4 CONCLUSIONS 

The UNESCO Recommendations on the historical urban landscape (UNESCO, 2011) suggest 
the conservation and management of cultural heritage on the basis of the relationship with the 
material and immaterial elements of the urban landscape, the natural characteristics and the 
setting, social, cultural and economic values. In this context, the theme of building reuse must 
include a multiscalar and multidimensional approach, integrating conservation objectives with 
social and economic development (Miano & Aquilar, 2015a, b). Communities and different 
stakeholders play a key role in identifying the values of their life contexts and in developing 
visions that reflect the characteristics of landscape diversity, to establish objectives and to 
promote actions for the protection and sustainable development of the urban historical heritage. 

In contexts such as those of insular Italy, the enhancement of cultural heritage must not be 
limited to the scope of tourist enjoyment, it must also include functions capable of involving the 
private sector and of producing benefits on the economic and social system on an ongoing basis. 
The destinations to be foreseen for the disused buildings must, in fact, arise from the needs of 
the territory, as expressed by the local communities, only in this way will it be possible to 
guarantee a future maintenance, building activities that presuppose the affection to the object of 
care and take a constant action made of small gestures (Pinto, 2014). 

The choice of a new use for abandoned buildings is therefore a crucial challenge capable not 
only of affecting the conservation of existing buildings, but also of increasing their cultural, 
economic and social values. It has the ability to increase or curb the development process of the 
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settlement context, with varying intensity and amplitude depending on the characteristics of the 
heritage to be recovered and its new function. 
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1 INTRODUCTION 

Among the main problematic issues that have always affected the restoration of the historic 
buildings is that of the border between the objectives of preservation of architectural features 
and the material and technical means used to achieve them without compromising the values 
contained in them. 

This border is not predeterminable but it is to be established from time to time for each single 
building in relation to the construction techniques present in it, to the time when the intervention 
is carried out and to the resources that the time itself is able to put available. It is the limit that 
the critical consciousness of the intervention designer must be able to decide between what "is 
to be done" and what "cannot be done" worth the loss of the objectives that through the 
intervention itself must be pursued. It is the result of a logical path that starts from the 
knowledge of the object to be conserved, identifies the elements of the construction that need 
intervention, passes through the exploration of potential resources is available at the time of 

The relationship between conservation and protection in seismic 
risk sensitive areas 

C. C. Falasca & A. Gigante 
Gabriele d’Annunzio University, Chieti-Pescara, Italy 

ABSTRACT: With the progress of techniques for the prevention of seismic risk of the building 
heritage, the problem of how to reconcile the objective of conservation with the protection 
request in historic buildings is increasingly emerging. This can be seen particularly in the 
reconstruction works in high seismic risk areas such as in the Italian Center strongly affected by 
the recent earthquakes of 2016-17. First of all we need to clarify the use of the terms. With the 
term "protection" we mean the set of measures that have the pursue to safeguard the 
preservation of the building artifact so that the historical, architectural, cultural values contained 
in it can be preserved over time. Among these measures, above all, on one hand there are the 
seismic regulations that, with the advance of knowledge and with the increasing of the 
frequency of earthquakes, are becoming more and more restrictive and on the other, the use of 
consolidated techniques of intervention, coming from the manuals matrix, not always 
compatible with the goal of conservation. This lack of congruence between the aims and the 
means is often the cause of degradation, in the sense that it determines the loss of values that 
through the intervention itself we wanted to preserve. As part of this problem, the authors of this 
paper intend to take stock of the methodological aspects that this type of intervention entails. 
They do this through their direct experience, which is still ongoing, concerning the church of 
San Cristoforo in Moscufo in Italy, hit by the earthquakes mentioned above. It is a baroque 
church with a central plan of particular value that has been decreed unfit for the damages. The 
current Italian legislation on reconstruction imposes the obligation of seismic improvement, 
associated with the restoration of usability. For this aim the intervention project has adopted a 
methodological approach based on the criteria of minimally invasive techniques to be used in 
order to not compromise the integrity of the original baroque space. 
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intervention itself and leads to the choice of the most appropriate solution among all those 
possible. We intend “appropriate”, the one that appears to be more able to allow to maintain 
unchanged the distinctive, identity characteristics of the good to be preserved. 

Ultimately it is a question of relationships between purposes and means that is what in the 
practice of the project is what pertains the technology understood in its deepest sense. That in 
the case of the intervention on the historical heritage is that to search and to manage every time 
the "possible links", namely that admissible, between “the way of being” of the constructed 
building, “the way of thinking” and “the way of intervening” (Vittoria, 1993). But for this 
research to be conducted in the most profitable way, it is first of all necessary to clarify what is 
meant by each of the three terms of the relationship we call the factors of the intervention 
project. This is what will be done in the following chapter. 

2 THE FACTORS OF THE INTERVENTION PROJECT ON HISTORICAL BUILDINGS 

Of the three factors that interact in the intervention project as mentioned above, first of all we 
clarify what is the way of being of the historical building or of the work of architecture 
recognized as such. In this regard, in Italy Cesare Brandi, already in the years between the first 
and second half of the twentieth century, focused on the opportunity to distinguish between 
"common products" and "special products" of human activity. In doing so, he identified the 
special product as a "physical phenomenon" which, through its materiality, expresses the 
immateriality of a way of thinking and of conforming the space in its three-dimensionality 
(Brandi, 2000). "The physical consistency of the work - he asserted - represents the place itself 
of the manifestation of the image and guarantees its reception in the human conscience" 
(Brandi, 2000). This is an affirmation strong  that assigns to physicality the task of ensuring the 
maintenance over time of the perceptual usability of immateriality as originally conceived. 

This inseparable unity between purposes and means is the true value to be safeguarded and 
transmitted to future generations as a historical memory to be delivered to new perceptive 
sensibilities, new interpretative modalities that follow each other over time. It is in this value 
that resides the need for that is the architectural work being object of intervention to dictate the 
modalities in which to operate the intervention itself and not the other way around. Not the 
technique therefore as an autonomous means solely aimed at restoring and improving the 
efficiency of the physical components of the building construction, but the technique as the 
principle of inventions of possible solutions congruent with the purposes. So as to be able to 
maintain the integrity of the initial unity and promote the stimulus to know how to combine 
with the knowledgesof our time the sense of concreteness of the architectural planning that has 
permeated the whole historical constructive tradition. A concreteness that starts from the idea of 
what we believe to have to do to trace back to the practice. 

In this key the technique, traditional or innovative that it is, is not imposing, self-referential 
therefore, but it is a matrix of potentialities able to trigger continuous circumstantial inventions 
for solutions not preconceived but appropriate to individual cases. 

We can conclude that the way of being of the historical building is in the expressive unity of 
an idea of space of its constitutive material elements that took shape in a certain time and place. 

As a second point we clarify what we want to understand by way of thinking in historical 
time. It is the way in which man expresses in the things he says and in the things he does his 
own way of being in the world at a certain time and in a certain place. In particular in the way of 
conforming, shaping, articulating the space in which he carries out his activities which is then 
the material language with which he manifests, through the objects and "invisible relationships" 
that he establishes among themselves, his needs, his own behaviors, one's own feelings. So the 
way of thinking coincides with the way in which, citing Eduardo Vittoria, man organizes "the 
qualities of tangible things" which is how to say he builds his own living spaces. 

In saying this Vittoria in turn cites Nikolaus Pevsner (1902-1983), well-known architecture 
historian, who in the first part of the Introduction to his History of European Architecture
asserts that "the history of architecture is above all the history of the man that shapes the space". 
As well as at the end of the introduction itself, referring to the time he specifies: "Architecture is 
not a product of materials and functions - nor, incidentally, of social conditions - but of the 
changing spirit of changing epochs" (Pevsner, 1970). 
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Ultimately the way of thinking is the representation of the contextual scenario of the 
historical time in which the building was conceived and constructed, which is essentially the 
cultural climate of the period or the periods in which it has undergone some transformation. It is 
therefore the essential starting point to be able to understand "why" and "how" the building 
object of intervention has been made or transformed. 

As a third point, consequential to the first two, we clarify what we want to intend byway of 
intervening, which is the central topic of this paper. It is the way in which we must act on the 
physical elements that make up the historical building in function of specific objectives, 
respecting its way of being an architectural work without betraying the way of thinking at the 
time it was built or in the eras in which has had transformations. These ways of thinking that 
have informed him in the past, however, must be adequately filtered through the way of 
thinking of the time in which the intervention is carried out in the light of new instances and 
new material and technical resources that the time itself is able to offer. The adverb 
"adequately" means that the operation is delicate or is exposed to risks. It is problematic, it 
cannot be mechanical or entrusted to pre-established formulas that are always valid. 

This methodological passage therefore constitutes the fulcrum of the reasoning that must be 
done every time we have to decide what must be, among all those possible, the appropriate way 
to the specific case by which we perform the intervention. The degree of appropriateness is 
measured by the ability that the way of being of the historical building has to incorporate the 
intervention without being compromised in its values. It is a question of compatibility, that is to 
say, of "sustainability" of the way in which we operate, on the part of the historical building. 

3 THE PROJECT OF INTERVENTION BETWEEN CONSERVATION AND 
PROTECTION 

All thehaving clarified the sense with which to understand each of the three factors that come 
into play whenever we must proceed to define the relationship between purposes and means in 
the practice of the intervention project, allows us to address the central theme of this paper 
which is the relationship between conservation and protection in actions to safeguard historical 
heritage. 

Two terms, conservation and protection, which in general in the vocabularies of the Italian 
language but also in those of the English language are synonymous, and that often are used 
indifferently also in the field of cultural heritage, generating contradictions and 
misunderstandings. These latter may be such as to be cause of degradation forms due to the 
interventions themselves that had been carried out for both the purposes, both of the 
conservation and of the protection, to which they had to be directed. It is like saying that 
equivocating on the meaning of the terms is equivalent to taking a path that certainly reflects 
itself on the effectiveness of the intervention with counter-current and otherwise conflicting 
effects with the presumed purposes of safeguarding the values, up to be harmful and sometimes 
irreversible. Which is why it is appropriate to clarify the meaning of each of them and the 
purpose to which each of them is addressed. 

The first distinction to be made is on the conceptual and practical meaning that they express. 
The term conservation expresses an aim to be pursued, the term protection expresses an 
instance, a necessity, a duty to be fulfilled. Both are linked by the fact that the latter is the 
purpose and the first is the means to pursue it. 

In Italy the Code of cultural heritage and landscape issued with the D.L. 22 January 2004 
(Min. Beni Cult., 2004) has clarified the difference by distinguishing the meaning of the two 
terms as follows: 

− is to be intended whit the term protection "any activity aimed at recognizing, 
protecting and preserving a good of our cultural heritage so that it can be offered to 
collective knowledge and enjoyment". It expresses in practice all the actions aimed at 
protecting the good that are carried out through provisions and regulations by the 
competent administrative bodies; 

− is to be intended whit the term conservation “any activity carried out with the aim of 
maintaining the integrity, identity and functional efficiency of a cultural good, in a 
coherent, planned and coordinated manner". It expresses in practice all the technical 
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actions aimed at maintaining over time the performance capabilities of the physical 
elements that constitute the tangible good and the immaterial values that they realize. 
These actions in architectural heritage are: a) the acquisition of cognitive data related 
to the way of being of the building and the way of thinking of the time and place of 
construction as well as the epochs of possible transformations, intended as above 
defined; b) prevention as an intervention for the defense against risks related to the 
context and among these in particular the seismic one; c) the maintenance as an 
intervention aimed at controlling and maintaining the performance capabilities of the 
physical elements of construction over time; d) the restoration, intended as an 
intervention aimed at recovering the material integrity of the building construction 
and the values that it expresses as a whole. 

In light of this basic distinction we can assert with certainty that all the activities that concern 
conservation are the methodological and technical tools that must aim to satisfy the instance of 
protection, as an absolute cultural and social need that does not allow licenses or derogations, 
nor wrong or superficial interpretations. It is therefore obligatory to the intervention project to 
know how to reconcile the means, the instruments listed above, with the primary purpose that is 
the protection of the good for the enjoyment of future generations, under penalty of the loss of 
meaning of the intervention itself. 

However, it is more and more often in our time that happens to detect even substantial 
transgressions of this assumption, especially where the intervention (Falasca, 2015), is more 
substantial due to calamitous events sometimes very devastating. It is the case of what often 
happens to have to record in some of the many post-earthquake restoration interventions on 
buildings of great historical and architectural value in the areas of Central Italy recently affected 
by the strong earthquakes that occurred a short distance of time, from 2009 to 2016, in the same 
territories or otherwise contiguous. 

The phenomenon in progress, rather worrying, in these cases is that there are forms of 
degradation due to intervention, the same through which we wanted to restore the values 
damaged or lost. We find ourselves to have therefore post-intervention outcomes that contradict 
the purpose for which the intervention itself was carried out. 

One of the context factors that most influences the choice of ways of intervening is certainly 
the regulatory framework on safety, which as regards the seismic one, from event to event 
becomes ever more pressing and restrictive. 

4 PROTECTION AND SAFETY IN THE RECONSTRUCTION OF THE DAMAGED 
HISTORY BUILDINGS IN THE AREAS SENSITIVE TO THE SEISMIC RISK 

So much is the impact of the regulatory factor in terms of security that it is appropriate to focus 
on the phenomenon of what are the effects that, if it is not properly managed, it can cause the 
design of the interventions. That is, in reducing the seismic risk, it can in turn put at risk the 
always fragile relationship, as mentioned above, between conservation and protection, to the 
detriment of the latter causing damage that can be irreversible. In the sense that it can give rise 
to practical applications that are not congruent with the aim to be pursued by undermining, at 
the root, the overall quality of the intervention. This happens when we give prevalence to the 
technical solution and we lose sight that this is only a means, one of the possible, and we do not 
explore the most appropriate alternatives that we can always find if we know the object of the 
intervention in the essence of its values. This happens when the passage from the normative 
prescription according to the damage to the technical response is mechanical giving priority to 
effectiveness and not to compatibility with the purpose, trusting in the reliability of consolidated 
practices ignoring the effects of potential degradation. 

This way of doing, that has manualistic matrix, today, in the light of the continuous progress 
of construction techniques, turns out to be obsolete and above all reductive of the growing 
potential that technological progress every day brings into play. To the mechanistic approach it 
is necessary to oppose a speculative approach that, as mentioned above in the Introduction, 
coincides on the methodological level with the technology of the project. Which, through a 
specific logical path for each individual intervention, from the problem goes back to the 
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identification of the appropriate solution, wisely using the new ones as the old available means, 
all however valid if useful for the purpose. 

Such an approach can profitably cope with the evolutionary dynamics of the safety legislation 
induced by the continuous succession of seismic events, at the same time and in the same 
places. They are more and more aimed at prevention, not so much more only, therefore, to the 
restoration of the building's usability. In practice it is a prevention that provides actions to be 
carried out in full synergy with those of the restoration. Already in his Theory of Restoration (1st

edition 1963) Cesare Brandi had developed the idea of conservation based on "preventive 
restoration", meaning such as any maintenance activity or able to counter degradation and, 
therefore, prevent or delay the restoration itself.

 In this direction, anyhow, all the legislative decrees governing reconstruction activities in the 
affected areas recognized at high seismic risk are oriented. The disbursement of the government 
financial contributions is subject to compliance with the obligation to restore the capacity to 
resist seismic actions in the minimum percentage of 60% with respect to the one existing before 
the earthquake. 

This imposition is decidedly very profitable for the conservation of the building artifact on 
condition that it is not separated from that of the values, which would contradict the assumption 
upstream of the protection. 

5 THE SPECULATIVE APPROACH TO THE INTERVENTION PROJECT FOR THE 
SEARCH OF THE APPROPRIATE SOLUTION. THE EXPERIENCE OF THE 
RESTORATION OF THE CHURCH OF SAN CRISTOFORO (ITALY)

Based on the principles, criteria, the potential and the constraints outlined above, the authors 
have developed a intervention design methodology based on the speculative approach stated 
above of which they have made direct experienced in the course of their professional activity. 
For demonstration purposes of the practical application of the method, they have therefore 
considered it appropriate to illustrate by way of example one of the last works on the restoration 
of the historical heritage still ongoing. It concerns the parish church of San Cristoforo in 
Moscufo in the province of Pescara damaged and declared unusable following the above 
mentioned earthquake that hit the regions of Central Italy in 2016. 

Figure 1. View of the main facade and plan of San Cristoforo Church in Moscufo (Italy).
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It was chosen because it has a structural system and spatiality that are both very clear despite 
the richness of the decorative apparatuses, and particularly representative of a historical epoch. 
And also because the parts object of intervention are clearly identifiable and significantly 
positioned. Therefore for these reasons it is more easily demonstrative of how you can reach the 
definition of the appropriate solution acting in a non-invasive manner on some key elements of 
the buil- ding. 

The church, made of solid brick masonry, was initiated in the first half of 1600 and comple-
ted the decorations in the second half of 1700 on a pre-existing plant presumably medieval 
origin. It consists essentially of three parts: a central main body with a higher ovoid shape 
(internal H of 17.22 meters) which houses the liturgical hall and two lower height parts, the 
front one which houses the entrance hall and the another apse back which houses the high altar 
and the choir (Figure 1). The building as a whole has a longitudinal development which is 
almost symmetrical with respect to the center line marked by a central main vault delimited by 
two intradossed coupled arches (Fig. 2). 

The seismic damage detected is mainly concentrated in the two lower height front and rear 
parts, especially at the points of theyr connection with the walls of the liturgical hall. 

The design process was developed through five decisive passages: 
1) the knowledge of the "way of being", in terms of the "values" and the construction 

techniques used, of the architectural work built in its evolutionary processes up to the 
present day and the "way of thinking" at the time of construction. The acquisition of 
these two data, the foundations of the entire design process, has allowed us to identify 
the intangible and unchangeable immaterial values to be protected; 

Figure 2. (above) Longitudinal section and bottom view of the vaults of the liturgical hall. (below) 
Construction details of the arches. 
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2) the survey of damages by means of which the "cracking framework" (Fig. 3) has been 
drawn up, which localises and makes it possible to understand the weaknesses of the 
existing structure that are those with respect to which it is necessary to look for 
suitable and compatible "ways of intervening". This is the most delicate operation that 
is the diagnosis of the physical state of the building which, if uncorrect or superficial, 
is the primary cause of the degradation due to intervention. It therefore requires a 
detailed survey of the materials and the construction systems used for all the load-
bearing and carried elements, especially at the points of connection between them; 

Figure 3. Longitudinal and transversal sections that highlight the cracking framework.

3) the exploration of suitable and compatible ways of intervening that constitutes the 
real "speculative" phase of the procedure, the one through which we arrive at the 
appropriate solution to be adopted in the intervention. It is the place where technical 
knowledges and humanistic, tectonic and aesthetic knowledge meet, rationality and 
irrationality, tradition and innovation meet (Bertoldini, 2002). It is therefore the 
moment of invention, like that of when the building object of intervention was 
conceived, intended in the most proper meaning of the term which is that of 
discovering something that is hidden. This time, in the case of restoration, which is 
inside the building itself in the sense that it is from its way of being that we must start 
again to find the solution is also with the use of innovative techniques but certainly 
compatible; 

4) the definition and fine-tuning of the appropriate way of intervening, as a supplement 
for improvement purposes to the existing one, neither substitutive nor invasive; 

5) the detailed executive design of the single interventions to be performed. 
Among the designed interventions in the church of San Cristoforo to demonstrate the 

effectiveness of this methodology, for the sake of brevity, we limit ourselves to reporting, as a 
representative example of the speculative approach adopted, that most significant aimed at 
safeguarding integrity, identity and the functional efficiency of baroque spatiality present in it. 

From the reading of the damages suffered, the cracking framework showed three prevailing 
collapse mechanisms: one main of overturning, of the one with respect to the other, concerning 
the perimeter side walls of the liturgical hall and two secondary ones, of overturning of the 
lower part in front of the main facade and of that behind the rear façade. Mainly, therefore, we 
have detected the opennes risk of the liturgical hall structure in a transverse direction 
accompanied by the opening of the front and rear facades in the longitudinal direction. 

This is the classic case in which the manualistic approach in current practice, consolidated 
over time, would have suggested the positioning of transversal and longitudinal chains at the 
base of the arches. But it would have broken the original verticalism of the space that extends 
upwards without solution of continuity until it concluds in an explosion of light that comes from 

Chapter 7: Preservation of historic buildings and structures

1303



the large windows placed above the crowning cornice of the vertical walls. This is the classic 
case in which the manualistic approach in current practice, consolidated over time, would have 
suggested the positioning of transversal and longitudinal chains at the base of the arches. But it 
would have broken the original verticalism of the space that extends upwards without solution 
of continuity until it concluds in an explosion of light that comes from the large windows placed 
above the crowning cornice of the vertical walls. It would have heavily altered the fruition of 
the psycho-perceptive values for which the way of being of the physical components of the 
construction had been conceived according to the spirit of the age. 

Figure 4. The project of the main intervention: the hoop above the internal cornice that juts over the 
liturgical hall in order to avoid the positioning of chains. 

The speculative approach instead has placed as a priority intervention the maintain of the 
integrity of this identity caracter by activating an exploratory phase of the possibilities of 
pursuing this purpose, drawing on the whole repertoire of the technical and intellectual 
resources available today. This inventive path as mentioned above, has led to identify the 
appropriate solution that was simpler and less invasive as possible, completely not perceivable 
by the user. In this sense, in order to counteract the main collapse mechanism and the damage 
mechanism connected to it, the decisive idea has been to create an internal, post-tensioned hoop, 
leaned on the large cornice placed at a height of about 10 meters from the ground, very jutting 
outwards. The anchoring to the perimeter walls has been foreseen through the use of radial tie-
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rods, realized by means of bars with external and partly self-anchorated keycaps in the case of 
the walls of the front and rear façades (Fig. 4). 

This hoop is made of four rigid curvilinear elements, with a C-shaped section (Fig. 4) 
positioned on the aforementioned cornice in the curvilinear parts of the liturgical hall. These 
rigid elements are connected to each other by connecting bars that allow theyr post tension.  
From the same elements the radial tie-rods start, which they also, have   to be post-tensioned. 
This circle counteracts the main collapse mechanism, while its post tension improves the shear 
behavior of facades that are inadequate to withstand such stress. 

The secondary collapse mechanisms of the two front and rear facades are then prevented not 
only by the four radial tie-rods of the aforementioned hoop but also by two other pairs of 
longitudinal bars placed lower and self-anchored to the façade walls. 

The improvement of the overall behavior is completed by the insertion of a rigid intermediate 
plane in the two empty angular spaces located on the two sides of the apse cavity (Fig. 5). 

Figure 5. The project of the intervention inside the two empty angular spaces placed on the two sides of 
the apse cavity. 

This precise description of the technical devices adopted is to show that the appropriate 
compatible solutions for the pursuit of the protection objectives placed upstream can have an 
integrative caracter and can be found starting from the way of being itself of the construction 
object of intervention. 

6 CONCLUSIONS 

The clarification of the relationship between protection and conservation has brought to the fore 
the question of the relationship between ends and means that is always present in the 
architectural project but that as above highlighted can not be ignored, and much less inverted in 
the roles when the project has to do with historical heritage. Disregarding the correct 
relationship means going through a sure loss of control of the direction of the intervention. We 
lose sight whenof the real purpose is the protection of the cultural asset even before material, 
giving priority to the efficiency of the performance capabilities of the techniques with which we 
obtain the conservation, it will not be such if be limited to the only material component. 

From the treatising of these issues some points of fundamental importance have emerged in 
the project of the interventions on the existing patrimony, especially when it has heavily 
damaged: 
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− the absolutenecessity of knowingwhy the building was made, to 
understandhowitwasdone and to understandhow to intervene. Itis a 
knowledgethatrequires the ability to manage a transversal of bothtechnical and 
humanisticknowledge; 

− the unavoidability of the technique, but of a techniquethatisnotdominatingbut docile 
to cultural needs, not self-referential and evenless bewitch, neither aggressive nor 
invasive. In ordernot to do damagethatwould be added to thoseproduced by 
calamitousevents, weneed the affirmation of a technical culture thatstimulates 
innovative solutions and not a technicalsolutionon repairing; 

− the opportunity, for the purpose of a lastingprotection, of a long-termpreventionaction 
in restorationinterventions, based on the knowledge of the vulnerability of the 
artifactthatne-cessarilyrequires in turn the full knowledge of howitwasbuilt, to 
understand the limitation to be fill. 

The project, if it will be able to interpret these requests and opportunities, will certainly be 
able not to run the risks of the failure of the objectives for which it was requested, as 
unfortunately today too often happens to observe. 
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1 INTRODUCTION 

The research topic is the historical center of Granada, the Albaicín, with the aim of drafting a 
Restoration Manual that will be useful to give the guidelines for the necessary interventions to 
preserve the immense existing architectural heritage. The Manual is focused on the Moorish 
Arabic residential architecture, of which there are many examples in the quarter that has become 
the most attractive "barrio" of the city. 

The study of the historical development of the Albaicín, based on bibliographical, archival 
research and on the iconographic sources, allows narrating and documentingof the extraordinary 
stratification that characterizes this urban fabric. 

Starting from these studies the work we are presenting, which is still in progress, intends to 
organize the reading of the formative historical process of the quarter, the most ancient center of 

The Albaycin in Granada: studies and research for the restoration 
guidelines 

F. J. Gallego Roca, F. Geremia, G. Marino, M. Palma Crespo, R. Sposini, M. Zampilli 
& C. Zanin 
School of Informatics and Telecommunications Engineering, University of Granada, Granada, Spaim 
Department of Architecture, Università degli Studi Roma Tre, Rome, Italy 

ABSTRACT: A team of professors, researchers and students from the Department of 
Architecture of Roma Tre University and from the School of Architecture of Granada 
University, are developing studies, searches and graphic surveys of the historical buildings of 
the Albaycin Arabic district in Granada.Based on the “Manuali del Recupero” and on the 
“Codici di pratica” experiences, started in Rome during the 1980's by Paolo Marconi and 
Antonino Giuffrè, the aim of the work is to produce a useful tool for the documentation, 
knowledge and safeguarding of the historical built environment. The pressure of mass tourism is 
rapidly altering the identity of the district, where heavy renovations of historical buildings cause 
the irreversible loss of sizeable parts of the urban fabric and of the traditional structural and 
decorative elements. Even when, to satisfy tourist demand, interventions are made reproducing 
architectural details or superficial finishes in keeping with the mudéjar architecture, the 
disappearance of traditional artisanship and the loss of pre-modern construction techniques 
result in uneducated and false reproductions, clearly far from the material and formal character 
of the original designs. It is, therefore, necessary to re-appropriate this knowledge, documenting 
what still exists to understand the original building techniques and the pre-modern anti-seismic 
measures. The research develops studies using archival, bibliographical and cartographical 
sources to decipher the typological and morphological urban evolution. The critical surveys 
allow the appreciation of the surviving elements, from the houses and palaces to the masonry 
and wooden structures, from the architectural details to the finishing elements. The drawings 
describe, with general axonometric views, sections and details, the complexity of the traditional 
building structures useful to safeguarding the historical built environment and preserving its 
identity and enable a suitable sustainable approach to seismic and other natural events. The 
paper reports the current progress of the work. 
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Granada, with the purpose to understand and to visualize the phenomena of settlement, 
structuring and development of the urban fabric and of its component buildings. 

The analysis is based on the investigation and interpretation method introduced by 
SaverioMuratori, presented in the late 1960s and further refined by his own school and that of 
Gianfranco Caniggia, providing the initial basis for understanding. 

The reading investigation of the process addresses three different scales of examination. 
The first one, the territorial scale, foresees the use of the data regarding the geomorphology of 

the area, taking in consideration both the orographic and hydrographic aspects, enable to 
identification of the initial routes of penetration and through movement that led the first Iberian 
populations to settle in this site. From these original roads it is possible to recognize the first 
settlement and subsequent Roman one which lays as the foundation structure for all following 
developments. 

If in fact, the prevailing identity character widely recognized of the Albaicín is the one which 
was defined during the Muslim occupation, evolving with typical Islamic forms, the original 
texture of Roman epoch is, nevertheless, still discernible. 

The reading at the urban scale will therefore make use of the historical cartographybut also of 
the contemporary one (Fig.1). 

This phase of the work must keep in mind some different elements: the observation of the 
subdivision of the block parcels, the relationship among the network of streets and roads with 
the building fabric and the recognition of the original building types and their following 
transformations. 

Proceeding backwards it is then possible to retrace and to define the principal steps of 
evolution. 

The third scale of reading is the architectural one, necessarily connected to the preceding 
phase, dwelling on the identification of the prevailing building types and on their main features 
which, in this specific case study, are differently declined depending on the historical epochs 
conditioned by the cultural traditions and by the material and technological know-how. 

Figure 1. Hypothetical urban structure of the first settlements. In dashed black the roman walls, in 
continuous the Islamic ones. The red lines show the roman axes (the cardo and decumano inside the city 
walls). The orange lines and the purple ones mark the readable traces of the planned land subdivision.
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2 THE ALBAICÌN URBAN STRUCTURE 

The basis of the topographic configuration of the city of Granada is the Sierra Nevada 
whosepeaks, the highest of the peninsula (Mulhacén, 3.481metres), form a barrier among the 
fertile plain and the sea to the south of Granada. 

From the oriental side of Sierra Nevada departs a mountain chain closing the plain on this 
side and becoming, on its boundaries, a series of hills going from east to west, which decline 
towards the plain.Rivers run parallel to them, spilling their waters to the Guadalquivir. 

Granada is situated at the foot of several of these hills and on the banks of the river Genil and 
of the river Darro, which, inside their riverbeds, unify their courses. The hills to the sides of the 
river Darro are the cradle of the city: up to the left side the Alhambra rises, up to the right the 
Albaicin. 

The archaeological remains confirm this place as the Iliberri's site, the Roman Granada, on 
which the Muslim city was established. 

The urban analysis has shown this quarter to be the result of different occupations that 
starting from the 7th century B.C. leave traces on the hill. 

The sources document that the first settlement on the Albicinín hill took place with the 
iberroroman city with the forum at the meeting point between cardo and decumano, axes 
leading to the gates of the wall at which the ancient paths and walkways of entry and exit from 
the city arrived. 

After the medieval Arab conquest, the site developed with a serial building type and with 
roads against the crest along the slope. Even now this urban fabric is retraceable. 

The lack of a regulation informing the building activity promoted the development of the city 
with an irregular morphology. So, basically, it is a quarter of Arabic stylewhich has been shaped 
and developed from the initial Roman planning, with its characteristic shapes influenced by the 
land topography. 

In the 14th century, the Albaicínwas the RabadAlbaicín, a neighborhood of the Muslim city 
placed within the walls of the 11th and 14th century. Seven centuries of Muslim culture (form 
765 A.C., foundation of the AlcazabaCadima to 1492, capture of Granada by the Catholic 
Kings) have deeply marked the hill of the Albaicín. So that the RabadAlbaicín was in the 15th

century a real city. 

2.1 The Albaicín in the 16th century 
In the 16th century the urban transformation process of the Albaicín is defined by the 
modification of the architectural types using the preexisting buildings. These constructions are 
often accompanied by an urban renovation with the recasting of parcels that modify the original 
settlement with a new scale of buildings (e.g. convents or churches). While, at the same time, 
the opening of new squares and the enlargement of streets, causes the reorganization of the 
urban fabric. The construction of palaces and monumental buildings within the ancient ones, 
mainly characterizes this moment. The Catholic Kings set up new constructions within the 
Islamic urban fabric, which still represents the essential texture (e.g. 1499 the Iglesia del 
Salvador is consecrated in the preexisting Major Mosque of the Albaicín). 

The Bulla of Innocenzo VIII (1501), establishes a parochial program that will induce 
important architectural transformations in the urban structure. This program provides the 
Albaicínwith thirteen parishes that are originally installed in existing buildings (generally 
mosques) and will be nodal elements of the new urban configuration. 

Many monastic constructions will be built including in their interior houses, palaces and 
streets, constituting in this way great systems, without regularity, altering the original urban 
fabric since then characterized by its small scale and topographic conditions which were the 
essence of its configuration. The date of 1507, marks the beginning of the foundation of 
numerous religious institutions: the convent of Santa Catalina de Zafra (1507); the disappeared 
Convento de la Victoria (1509); the Convent of the Concepción (1523); and, in the first third of 
this century the Beaterio de Santa Inés. 

Nevertheless, these different interventions did not transform radically the basic medieval 
configuration. At the same time the construction of new buildings at the exterior of the walls 
starts.  
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This process begins in 1501 with the construction out of the walls of San Ildefonso's church, 
due to demographic needs. 

In the years 1530s, the works for the Convento de la Merced begin which, close to Puerta de 
Elvira, will affect an important urban area of the Albaicín in its lower part. This transfer of 
population from the high zone to the lower one of the city, defines the urban fabric and its 
relation with the landscape. The limits that mark the urban perimeter of the Albaicín, after the 
Conquest, consist ofthe camino de San Antonio to NW, the Convento de la Meced and the 
Puerta Elvira to W and, starting from this point connecting with the rest of medieval city. The 
“Plataforma” of Ambrosio de Vico gives an idea of this characteristic disposition and of the 
following growth, having been drawn at that epoch (1590). 

In this period, the urban development of the Albaicín is characterized by the exclusion of the 
higher part. In contraposition, the lower part next to the river is the place chosen for the nobles' 
settlings, among them the secretary of the Catholic Kings Hernando de Zafra. 

However, in all this urban analysis it must be said that the calle San Juan de los Reyes stands 
as the boundary between two areas marked with different features. This street delimits the 
neighborhood of the Axareswhich, already included in the medieval epoch, was characterized by 
the presence of a different kind of housing, while the rest of the Albaicín becomes the principal 
redoubt of the medieval habitat. In this panorama the high above-mentioned areas undergo a 
rapid deterioration,and, in the meantime, the lower areas slowly start growing and developing. 

Another key point in this urban process concerns the spaces originally dedicated to Muslim 
cemeteries that, submitted to a systematic closing, are yielded by the monarchs to the chapter.  

All these aspects are decisive in the urban evolution of the Albaicín during the first third of 
the 16th century. 

2.2 The Albaicín in the 17th century 
The Moorish revolt (1568) reaches a point of inflexion and finishes, in a certain way, with the 
medieval housing structure, as the appearance of the Renaissance house - palace and the 
Baroque firmly impose their norm. Up to this date the Albaicín will preserve its network of 
narrow streets and small houses. An attempt of valorisation takes place in 1576, when the Plaza 
Larga is widened, and public buildings such as the slaughterhouse and the cleansing stations are 
built. The rest of the reforms have scarce impact on the urban structure, apart from the levelling 
at the Puerta de Guadix. 

Before that, the municipality had started a project of widening and urbanization that will later 
mark the lower part of the Albaicín. In 1499 the bridge del Hatabín was broadened, in 1505 the 
river Darro was partially covered and by demolishing numerous buildings, two new vital places 
were defined: the Plaza Nueva and Santa Ana. With the construction of the Chancillería palace, 
in 1525, one of the most beautiful urban environment in the city is achieved. 

An important urban transformation in this century is the modification and definitive tracing 
of the alignments of the Carrera del Darro and of the course of the river, completed in the last 
decade of the 16th century. Between the year 1600 and 1611 a great part of the wall on the right 
shore of the river is knocked down, changing the direction of the riverbed, expanding the street 
and making the Paseo de los Tristes. 

These interventions constitute the urbanization of a lively street, which will mark the future 
of the Albaicín. The Carrera del Darro will be the favourite place for the location of different 
religious orders and noble houses, after the Conquest. The Sacromonte and Plaza Nueva, both 
strategic areas of the baroque Granada, will be connected by this street that will run parallel to 
the Darro. 

The expulsion of the Moriscos will have important consequences in areas like the 
AlcazabaCadima and the churches of San Bartolomé, San Cristóbal and San Gregorio, which 
during the Muslim epoch were the places with the highest density of population, which 
therefore will be the most affected by this measure. It is precisely in these areas where, in the 
17th and the 18th centuries, the characteristic "cármenes" of Granada appear. The construction of 
these cármenesuses the buildings left by the Moriscos, and they will constitute an essential 
element within the urban structure of the Albaicín.

In 1620 Felipe IV entrusted to the Chancillería to take the measures for the repopulation of 
theAlbaicíndonating houses and sites in perpetuity and without paying any census. The 
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abandonto which we refer is not homogeneous and theAlcazabaCadima becomes the site of the 
upper-class becoming a revitalized environment. 

Something similar happens to the zones next to the Chancillería, San José and San Miguel, 
thatunder its influence, attract the secretaries to settle in close proximity. In the 17th century the 
urban structure is exempt from relevant physical transformations.As in the previous century, the 
buildings of the religious orders are the main constructions and produce a renewal of the urban 
space. (e.g. the Agustinos Descalzos in 1603; the convent of Santo Tomás de Villanueva in 
1635). 

2.3 The Albaicín in the 18th and 19th centuries 
The higher part of the city during the 18th century is characterized by simple adjustments in the 
urban transformations of the 16th and 17th centuries. In general, the depopulation process is 
accompanied by the ruin and the abandon and, partially, by a process of ruralization; the urban 
activity is focused on the new zones of expansion without affecting the Albaicín where many 
buildings, started in the previous century, are finished. There is a reformist aim which will 
realize constructions as it is shown in the Topographic Map of the city of Granada of Francisco 
Dalmau (1796). 

During the 18th and 19th centuries the population of Granada changeslittle. The fluctuation of 
population varies depending on the quarter: in 1752 the Albaicín had 4.965 inhabitants which is 
1.057 more than in 1587 whereas the population of the Alcazaba Cadima decreases from 7.240 
to 4.622 people. 

Starting from the 19th century and especially in recent times a new type of carmen appears in 
the hill of the Albaicín "whose employment is permanent and not limited to a season and whose 
inhabitants belong to the middle class and, often, to the popular classes" (J. Bosque Maurel, 
Geografía de Granada). The urbanism and the architecture of the hill of the Albaicín are the 
result of a complex history.The spaces and the houses preserve the traces of the ancient 
constructions, as well as of the demolitions and partial reconstructions. 

2.4 The Albaicín in the 20th and 21st centuries 
Granada was declared an "artistic city" in 1929, but this declaration didn’t produce an 
indispensable catalogue of buildings of architectural value untill the making of the next plans of 
protection. In 1985 there are two significant facts: the promulgation of the Spanish Historical 
Heritage Law and the approval of the Urban Arrangement General Plan of Granada. 

On December 17th, 1994 the Albaicín was declared by UNESCO as Heritage of the 
Humanity, in addition to the other site already recognized ten years earlier, receiving a new 
combined denomination: Alhambra, GeneralifeyAlbayzín. Granada. This statement includes the 
Albaicín in the category of 'Groups of urban buildings' or inhabited places, as "a rich legacy of 
the Arabic vernacular architecture harmoniously combined with the traditional Andalusian 
architecture" (from the Declaration of the UNESCO, 18ª Session of the Commission of the 
World heritage). The city and its authorities received the decision with joy. Nowadays the 
Albaicín is a quarter where the tourist phenomenon is significantly impacting the ongoing 
evolution and therefore requires policies of active conservation suited to the needs of our time. 

3 CASE STUDIES 

As first approach to the case studies survey we analyzed the typological characters of the 
buildings, reading a clear difference between the houses constructed by the local population 
before and after the conversion to Christianity. 

The houses built before this moment are the Arab or Moorish Houses, whose most notable 
examples are Casa de Zafra and the one located in Calle Horno de Oro. 

The ones constructed after the religious conversion are called Mudejar Houses. 
There are several differences between these two groups: the structure, the spaces distribution, 

the ornamental repertoire and the construction details. 
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The Arab houses were designed around a rectangular or squared patio with a porch on two or 
three of the four façades and a pool or a small canal in the middle. The Mudejar houses are 
characterized by a rectangular or squared patio with a significant decorative porch on the four 
façades. 

When the Catholic Monarchs arrived in Spain they brought a fundamental change in the life 
of the neighborhood that influenced the architecture and the home habits. One of the most 
significant transformation was the entrance to the house. Originally it was in one of the corner 
of the building and later had been moved and directly connected to the patio to get a constant 
control over the interior home life. 

Figure 2. The court houses typology: comparison among the Arab and the Mudejar ones.

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1312



Figure 3. The Casa de San Buenaventura. General survey.
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The Catholic Kings arrival brought an overpopulation that influenced some transformations 
in the distribution of the interiors of the domestic buildings. A growth in height of the spaces 
caused a functional changing of the internal area. Initially the house was distributed in two 
floors, the ground floor for men and the second floor for women; then, the first and the second 
floors were reserved for the noble family and the ground floor for everyday habits and services 
(Fig. 2).

3.1 The constructive techniques survey 
The constructive technique survey was organized by choosing some significant case studies in 
reason of the accessibility, the available documentation and the quality of the existing building 
technologies and architectural details. 

The study concerning the house in Placeta de losCastillas, was concentrated on the masonry 
and on the typical tapial technique. 

The Casa de Zafra that was built in 11th Century, in Nazarì era, and represents one the most 
ancient buildings between the study cases taken in consideration, has been entirely analyzed. 
The attention as been particularly focus on the wood decorated timber-framed floors supported 
by thin beams. 

The vault systems were instead surveyed in the Casa San Buenaventura, were there are two 
rare examples of vault in the Albaicìn. One is a cloister vault characterized by two layers of 
tiles, the other one is like a cloister vault but distinguished by a rectangular shape on the top, 
both situated in the stairway (Figs. 3, 4). 

In Casa Horno de Oro the most interesting elements were the pavement of the patio 
distinguished by black and white pointed pebbles and the main doors and their frames. This 
study case was fundamental to understand the evolution of the domestic buildings in Granada 
from the Nazarí to the Mudejar age. In fact, this house was constructed in 15th Century, rebuilt 
after the Reconquest and adapted in accordance with the new habits and customs. 

The last two case studies are two palaces: Casa de el Chapiz originated by the combination of 
two mudejar houses of the 14th Century and built on the archaeological remains of a Nazarí 
palace, and Palacio de Dar al-Horra constructed on the archaeological remains of a Zirí palace 
in 11th Century. The decorative repertoire evenly and widely distributed in the entire buildings 
has a considerable importance. Of most significant value are the plastered arches characterized 
by bas-relieves and other elements such as the roofs, the pillars and the framed windows. 

All these study cases have been analyzed and reverse engineered, highlighting the most 
significant and important elements.

4 CONCLUSIONS 

Through direct and critical graphic surveys, the Restauration Manual will then illustrate the 
building techniques belonging to the traditional pre-modern worksite. The selection of graphic 
surveys, commented and described, is intended to document the typical construction practice of 
historical buildings but at the same time they stand as the essential tools for understanding the 
architectural, technological and formal language of those works and therefore their consistent 
redesign adapted and harmonized to the contexts to which they operate. 
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Figure 4. Casa de San Buenaventura. Vertical section.
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Figure 5. Palace Dal-Al-Horra. Constructive section.
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1 INTRODUCTION 

The present communication relates to the Cortijo del Fraile (Fig. 1), a farmhouse built on a 
private estate located in Cabo de Gata-Níjar Natural Park, in the  province of Almería (Spain). It 
is a construction of great heritage interest, because of its functional, dimensional and 
constructive singularity in comparison with others  farmhouses in the area of the same period   It 
is known that as a result of a murder occurred at this building in 1928 was the source that 
inspired the Spanish writer Federico Garcia Lorca to write the play Blood Wedding. The value 
of this event has led it to be declared a “Bien de Interés Cultural” (Asset of Cultural Interest) 
under the category of “Historic Site” and is included in the “Inventario General de Bienes 
Inmuebles” (General Register of Buildings), as reflected in the BOJA (Official Gazette of the 
Government of Andalusia) number 57 (2010). Prior to this fact, the farmhouse was the scene of 
numerous films and television series, shot between the mid-twentieth century and the early 
twenty-first. 

The reality of the Cortijo del Fraile. A possible intervention 

L. M. García Ruiz, E. Puertas García & M. P. Sáez Pérez 
University of Granada, Granada, Spain 

ABSTRACT: Recovering and reusing heritage buildings allow to extend their lifetime and the 
conservation of social and cultural values at their surroundings. The interventions will be based 
on sustainable construction systems which will ensure emissions reduction. This communication 
tackles the study of the Cortijo del Fraile, in the municipality of Níjar (Almería), within the 
Cabo de Gata-Níjar Natural Park. It means an exceptional sign of the vernacular architecture 
from the eastern coast of the province. In 2010, it was declared “Bien de Interés Cultural” under 
the category of “Historic Site”. The aim of the investigation is making known the analysis of its 
deteriorated state and real conditions, as well as establishing an intervention project which is 
viable in its context. It is also intended to highlight that the development of activities different 
from originals in historic architectures, attempting to maintain structural features, providing a 
bigger accessibility and entering in its use. 
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Figure 1. Current state of the Cortijo del Fraile. Southwestern and southern exterior walls. Photo by 
authors, 2017. 

In this case, in addition to its initial function, the figure of the farmhouse has been a source of 
inspiration for national and international artists and continues to have an influence 
nowadays(Olmedo, 2010). What adds to the feeling that anywhere the building represents the 
traditional architecture, forming part of the identity of the area, the landscape, environment and 
way of life. 

The objective of this research is to present the study carried out on the state of deterioration 
and real conditions of the building, as well as establish a viable intervention project, for its 
current situation. Focused on emphasizing the capacity of the historical architectures, it is 
pretended that through an approach based on professional criteria, highlight the development of 
activities different from the original ones, trying to maintain the possible structural 
characteristics, offering greater accessibility to the public and increase its use and enjoyment. 

2 TYPOLOGIES OF RURAL ANDALUSIAN ARCHITECTURE. THE CASE OF 
ALMERÍA 

According to (Guerra, 2008), the possession and the exploitation of the land become something 
very pursued and highly demanded. The same author affirms that this situation is decisive in the 
image and the configuration of the landscape, which becomes converted in the support of this 
agricultural production system. However, this configuration is not homogeneous; each zone is 
conditioned by multiple’s environmental and social factors (Franco, 1998). 

The Mediterranean agricultural tradition, within the geographical scope that concerns us is 
adapted to the extreme climatology producing crops that required the development of some 
specific activities, for which it was necessary to have specialized built sites. 

The specifically terms used to describe the main typologies of Andalusia agricultural 
architecture are (Olmedo, 2010): winery (Fig. 2a), rural estate (Fig. 2b), mill, farmhouse and 
hamlet. Among all, the most widespread agricultural exploitation in the Andalusian territory is 
the farmhouse, dedicates to the growing of cereals, and in occasion constructions less 
importance was attached to the farm house like a mill needed for the process of cereals. 

Figure 2a. Lagar Los Giménez, Antas (Almería). Photo by authors, 2017. Figure 2b.Cortijo Los 
Genoveses, one of the five farmhouses belonging to the Hacienda El Romeral, Nijar (Almeria). García 
Ruiz, 2015.

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1320



Almería, a province in the southeast of Spain belongs to the autonomous community of 
Andalusia. There, the aesthetic and trend of his construction are distinguished depending on the 
area where they were erected. 

According to (Cruz & Ortiz, 1998), in the central areas and north of the province, the 
specimens are characterized by precise blocks of various heights distributed in cascades with 
tile roofs (Fig. 3a); the western area accommodate  buildings composed of masonry walls and 
slate roofs with little slope Figure 3b the farmhouses located on the west coast (Fig. 3c), are 
configured by adding volumes adapted to the topography, are formed through the union of built 
volumes, which are adapted to the topography of the terrain. 

In the southeast of the province and coinciding within the area of the Cabo de Gata-Níjar 
Natural Park, are the most representative farmhouses of the province, held under the title of 
Levantine Architecture (Fig. 3d). 

Figure 3a. Cortijo Arte de los Pinos, Vélez-Blanco (Almería). Photo by authors, 2017. Figure 3b. Cortijo 
Los Caíllos, Adra (Almería). Photo by authors, 2017. Figure 3c. Cortijo Góngora (Almería). Photo by 
authors, 2017. Figure 3d.Cortijo Las Huertas or Cortijo de la Rambla del Plomo, Níjar (Almería). García 
Ruiz, 2015. 

3 THE CORTIJO DEL FRAILE. LOCATION AND HISTORIC-CONSTRUCTIVE 
DESCRIPTION 

In the area of  the Cabo de Gata – Níjar Natural Park (figure 4a), and in the same municipality 
are three farms, relatively close to each other, the Cortijo del Fraile to the south, the Cortijo 
Montano  to the east and the Cortijada del  Hornillo to the northwest. They are located in the 
territory in a dispersed way, connected together by a network of three paths making the walking 
trails shown in figure 4b, whose importance is recognized by various public administrations. 

Figure2a
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Figure 4a. Province of Almería, area of the Cabo de Gata – Níjar Natural Park, location of Figure 4b. 
Figure 4b. Walking trail.Cortijo del Fraile farmhouse to the south, Cortijo Montano to the east and 
Coritjada del Hornillo to the northwest. Prepared by the author’s information extracted from the 
topographic map of Andalusia, CartoETSA (2008). 

According to various authors (Gil, 2006; Sánchez, 2010; Ortiz-Loyola, 2007 and Rodríguez, 
2017), El Fraile Farmhouse was built in two phases, the first one in the 18th century and the 
second one in the 19th century. During the course of the last one, the estate successive changed 
hands and the construction was finally finished. 

In 1928, a conflict between lovers took place at the farmhouse ending with the murder of one 
of them involved. This crime aroused interest in a field as special as the  literary one, being a 
source of inspiration for two literary works written in 1931, Puñal de Claveles by Carmen de 
Burgos and Blooding Weddings  by Federico Garcia Lorca (Ortiz-Loyola, 2007). 

In addition to its literary interest, since the late 1960s to the present, the Cortijo del Fraile has 
served as the setting for a large number of cinematographic works. Being a total of eight films 
and three television series As anecdotal reference they are: For a Few Dollars More (1965), The 
Good, the Bad and the Ugly (1966), A Bullet for the General (1967), Ace High (1968), Silver 
Saddle (1978), Don Juan (1997), El crimen de una novia (2006); Saracen (1989), La lengua 
asesina (1996) and Los hombres de Paco (2005). For the research carried out here, this material 
has been used as a source of information about the constructive evolution of the farmhouse. 

With regard to its construction, the building floor layout is composed in a trapezoidal shape 
and have   a constructed area of 1,835m2, where most of the rooms are in one floor surrounding 
the court yard. Figure 5 shows the general areas according to it functionality. The main part of 
the building is composed by living areas, where two uses are linked, the working and the 
ecclesiastical one. These three functions are indicated next with a color code:  

Housing Work Ecclesiastical
Figure 5. General spaces of functional areas. Prepared by the authors on the basis of Egmasa (2007).

Figure 4a Figure 4b
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The distribution of the rooms on the whole floor has an arbitrariness related to the immediate 
needs of its inhabitants. The southeast access leads to the main house where we can find: a hall, 
a kitchen, the owners’ bedroom and the rooms for the domestic service. ‘The sharecroppers’ 
house has direct connection with the work rooms; the third house is the shepherd’s house. This 
information has been taken from the BOJA (Official Gazette of the Government of Andalusia) 
number 57, 2010. 

In the southern side the chapel is the most predominant it has a rectangular base, reinforced 
by buttresses and covered by a barrel vault under a sloping roof with two gables. Under its altar 
there is an underground chamber and a funerary crypt with twelve niches. 

The information given by (Cruz and Ortiz, 2006) and (Gil, 2010) points that, in the sixties, 
due to the lack of profitability. The farmhouse  was abandoned causing this, the starting point of 
its deterioration This issue has been a cause for social alarm, which is clear in the letters sent to 
the relevant entities and organizations, as well as in the peoples demonstrations held in order to 
avoid the loss of Almeria's heritage. 

As a result of this continuous insistence on March 4th 2010 the “General office of Cultural 
Assets” of the “department of Culture” of the “Andalusia Junta” began a project for the 
inscription of the building in the General Catalog of the Andalusia Historical Heritage. 

This resolution appears in the Official Gazette of the Andalucía Government number 57 of 
March 23, 2010 (Asociación de amigos del Parque Natural Cabo de Gata-Níjar”, 2010). 

All of this shows that the Cortijo del Fraile has a high architectonic, historic and social value. 
In contrast to this, the number of publications and studies about this construction are scarce, and 
in many of the existing ones, the information they provide is very similar, this diminishes the 
visibility of the farmhouse and its alarming situation. 

4 METHODOLOGY 

The performed working methodology carried out, to be able to offer results, has been developed 
in different phases, the first one took place in 2015 with the realization of an extensive 
photographic report of the farmhouse, prior to the execution of the constructive intervention 
carried out in the farmhouse on those dates. The second phase of the study begins with the 
bibliographic search of various documents in which the topic of the farmhouse is treated in its 
environment and finished with the posterior analysis of all the information, of all the 
information analyzed it highlight the visualization of the movies in which the farmhouse is the 
scenery, with this it can be known the evolution of the property and the transformation to which 
it has been subjected. 

In a third phase, a compilation of the existing blueprints and maps are made and modified to 
be able to obtain a survey of the farmhouse in different periods and with different interventions 
after the end of the intervention of 2015 n parallel visual inspection and photographic 
documentation of the farmhouse is carried out, in order to analyze the pathological 
manifestations that it presents. The pathological study is made from the result of processing the 
said blueprints, photographs and visual inspection,

5 RESULTS 

After analyzing all the known documentation, a pathological analysis of the different walls and 
rooms of the farmhouse was developed, concluding in the results that are presented below, 
which allow to define the approach of a possible intervention for its rehabilitation and 
restoration. 

For a better understanding, the pathological survey performed for the different walls is shown 
as well as the color codes and legends to indicate its location in the floor plan only the most 
significant damage have been considered, all of them are listed below with their color code and 
legend. 
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Inappropriate elements Fissures and cracks Fungi, lichens and invasive vegetation
 Humidity   Oxidation y corrosion   Material loose   Xylophages and beetles 

Figure 6. Layout of the farmhouse, location of its walls and the predominant damages.

Next, the farmhouse's layout with the location of its walls is shown (Fig. 6), the predominant 
pathological manifestations are shown in color. 

The Figure 7 matches with the raised south-western wall of the farmhouse, and it shown the 
predominance of inappropriate elements, all because of an unsuitable material have been 
applied to a ninety per cent of its surface All the conserved wooden elements had been attacked 
by xylophages. Damp is observed on parts of the lower area of the wall that has not been 
covered by cement mortar. Also fungi and lichens have colonized fifty per cent of cornices and 
roofs. 

SW – SW’ 
Figure 7. Damage of the south-western walls.
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Damages of the north-eastern walls are in the Figure 8. The damp have affected sixty per cent 
of the wall surface the distribution of the damp is peculiar, on the walls built in the 19th century, 
the humidity is in the lower third, while on the part of the wall  added in the 20th century, it 
appears to be at the top of the surface. Also in this last area, fissures and cracks are bigger. 

NW – NW’ 
Figure 8. Damage of the north-western walls.

The most of the northeast walls, (Fig. 9) suffer the presence of fungi in the sixty per cent of 
its surface, as well as inappropriate materials, mainly in the base and top. The presence of damp 
seen anecdotally in this case, it appears with biological agents, in appearance this consequence 
is because of inappropriate elements have been applied. That is to say, the manifestation of the 
damp in an isolated manner in this case seen anecdotal, because it appears accompanied of 
biological agents arisen as a result of the damp itself or improper materials applied as a result of 
its appearance. 

NE – NE’ 
Figure 9. Damage of the north-eastern walls. 

Figure 10 shows the damages suffered by the south-eastern walls we can see that the top of 
the walls and most of the roof areas have fungi. However, the improper elements are the main 
pathological manifestation it appears on the seventy per cent of the wall area that is still 
standing. In addition we must emphasize the importance of the loss of material, since is in the 
twenty per cent of the whole area. 

SE – SE’ 
Figure 10. Damage of the north-eastern walls. 
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Based in all exposed above it is clear that the farmhouse is pathologically dominated by the 
loss of material in its four walls, as in the structural sections rendering and ornamental elements, 
as a result of this cement mortar have been applied on walls that have suffered the loss of 
coating or structural section, they are present in all the walls, causing another different type of 
damage, in addition of the inappropriate elements. The above mortar is extended, specially, on 
the most of the external face of the southeastern wall, corresponding to the most representative 
elevation of the building. On the other walls  this mortar is applied on areas where other 
damages previously appeared, such as damp, loss of material, fungi and even on the remains of 
a collapsed wall. 

Another pathological manifestation present in the four walls is dampness, especially 
concentrated in the lower third and top of the walls, in most cases reaches up to two thirds of the 
wall height. On the north facing walls and on the roofs, this damage is aggravated by fungi and 
lichens, as well as the invasive vegetation in some of the gaps. 

The majority of the walls present cracking. Those that retain their original coating are 
colonized by multiple fissures. On the other hand, the walls that have suffered a loss of 
structural section or part of their cladding have cracks of greater relevance. Finally, the walls to 
which improper elements have been added show that the fissures are of lesser relevance. 

The wood elements of the farmhouse are characterized by a high loss of their material. The 
rest is composed of isolated parts that show evidence of a previous existence of xylophages. 

Regarding to the metallic elements, currently are reduced to metal bars in the openings, 
locksmithery items and a pair of pieces of carpentry all of them, have oxidation and corrosion. 

As result, it can be deduced that the degree of deterioration of the walls and its attempts of 
improvement are focused on the southern walls because they represent the image of the 
farmhouse specially the south-western one. In consequence, this leads to that the predominant 
damages they have is the presence of improper elements. However, the south-eastern side has 
suffered the loss of the whole walls.In contrast, the north facing walls do not present a 
pathological manifestation that stands out above the rest; they present moderation loss of 
material and the dampness that is so widespread that it has given rise to the appearance of 
diverse biological agents like fungi, lichens and invasive vegetation. 

With regard to wood and metal elements, the presence of xylophages and corrosion occurs 
respectively in all the fragments that have survived until today. 

Due to the previously developed state of the walls, it can be deduced that the farmhouse  can 
be divided in various areas depending of the main damage, which is related to is degree of 
deterioration therefore, it can be seen the predominant   loss of material  in the northwest area, 
which implies the greatest degree of deterioration. Follow the north-western area that is 
pathologically featured by dampness and, as a result of it with the appearance of biological 
agents. In the southern area the grade of deterioration is lower, because of the inappropriate 
elements applied in 2015 are slowing down its deterioration process. In the same way, the 
south-eastern area is worse kept than the south-western one because the loss of material is more 
notorious. 

The mentioned areas are represented in the Figure 11 according to the degree of deterioration 
previously indicated, where a greater intensity of color indicates a better degree of conservation 
and a greater viability of intervention. 
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Figure 11. Damages of the gradient.

6 CONCLUSION 

The continuous use of the property without receiving minimal maintenance work, the lack of 
information and constructive documentation and the seismic characteristics of its geographical 
location have caused damages of their own and we are left with the remains of a construction 
that threatens to become a ruin, as has happened with other farmhouses in the area and whose 
end has been the demolition or disappearance. 

These circumstances have meant that the intervention for the conservation and consolidation 
of the bell tower made in 2015 had been executed with inappropriate materials. 

With the intention that the possible interventions are viable from the economic and normative 
point of view, the partial interventions are worthy of consideration, since the dimensions of the 
farmhouse and the deteriorated state of some rooms make the total rehabilitation of the property 
not feasible. 

After the pathological analysis carried out, an investigation is being made that confirms the 
existence of unrecoverable areas of the farmhouse and others in which an intervention will be 
enhanced as the element of cultural value that is. It is foreseen to propose different recovery 
options depending on is use and affected area, resorting to a zoning plan by its degree of 
deterioration. 
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Veteran trees in Melbourne's urban landscape under threat: the 
case of St Kilda Road Boulevard 

R. J. Green 
Melbourne School of Design, The University of Melbourne, Victoria, Australia 

ABSTRACT: This paper explores the threat of removal of over two hundred mature trees from 
Melbourne’s St Kilda Road Boulevard, one of the city’s most iconic historic landscape features. 
It includes a brief history of the St Kilda Road Boulevard, the community’s reactions to the 
slated removal of the trees, the potential impacts this action will have on the city’s residents and 
tourists, and the values people associate with these veteran trees and the boulevard of which 
they are an integral part. The announcement that these treeswere to be removedprovoked a 
flurry of public protests, petitions and political lobbying focused on trying to “Save the Trees” - 
the rows of over 100-year-old Elm and Plane trees that currently line St Kilda Road and create 
the boulevard effect for which this road is recognized. The trees are being removed to extend a 
train line and build a new under-ground railway station. They are, however, of great heritage 
value and even the threat of their removal has been met with strong community resistance. The 
many tangible benefits these trees provide, such as the shade they provide, as well as their 
intangible benefits, particularly their contribution to the character of St Kilda Road and the 
surrounding neighborhoods as experienced by the people who live and work nearby or walk, 
cycle or drive along this road, are immense. The strong public reaction elicited by the threat of 
removal of these stately street trees, and recognition of their importance in maintaining the 
integrity of this iconic Boulevard, reveal a lot about the values people place on veteran street 
trees in urban settings and the boulevard type tree planting design of which they are an integral 
part. Heritage Victoria is the Victorian State Government's principal cultural (non-Aboriginal) 
heritage agency concerned with the conservation and management of places of cultural heritage 
value. Their stated aim is to “conserve and enhance places of aesthetic, archaeological, 
architectural, cultural, scientific or social significance, or otherwise of special cultural value” 
(Heritage Victoria, 2018). They are tasked with identifying, protecting and interpreting the 
State's most significant cultural heritage resources and providing advice to private land owners, 
local and State government and the general community on heritage matters. Heritage Victoria 
defines an area of land that can have heritage value as containing “…water, building, 
archaeological site, tree, garden, geological formation, fossil site or other place of natural or 
cultural significance…”. In 2016 the Victorian Heritage Council determined that St Kilda Road 
Boulevard was “…of cultural heritage significance to the State of Victoria and…should be 
included in the Victorian Heritage Register in accordance with s42(1) and (4) of the Heritage 
Act 1995” …subject to the ex-tent of protection determination by the Heritage Council’s 
Registrations Committee. Despite this recognition,Heritage Victoria granted approval for the 
removal of 223 veteran trees and other features (e.g. heritage bluestone curbs) along a 770-
meter length of this magnificent and culturally significant boulevard, despitethe severe negative 
impact this action is predicted to have on the heritage value of this important landscape feature 
and adjacent areas. 
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1 INTRODUCTION 

Many of the world’s great cities, including Melbourne, are grappling with how best to manage 
their trees as they age, environmental conditions change and land for tree planting becomes 
scarcer in the face of ever-increasing urban development. Given the many benefits trees can 
offer cities and their inhabitants there is an urgent need to treat them as the highly valuable 
urban residents they are and manage them accordingly. In particular, larger, mature trees along 
streets in residential areas can be vitally important to the character, liveability and sustainability 
of urban neighborhoods. Indeed, urban trees can provide a wide range of social, environmental 
and economic benefits for cities, urban neighborhoods and their residents, including: 

•Providing public amenity value to streets and nearby properties 
•Visually unifying streets and neighborhoods 
•Having a beneficial effect on public health 
•Removing air pollutants 
•Sequestering atmospheric carbon 
•Reducing building energy requirements through shading 
•Mitigating the urban heat island effect 
•Managing urban storm water 
•Providing habitat for wildlife and increasing biodiversity 
•Providing contact with nature, which can enhance the health and well-being of the 

public 
•Increasing property values 
•Defining place character, including “neighborhoods character”. 

There is a growing body of literature exploring how trees in urban environments are 
experienced (Wolf, 2013), some of which was undertaken in Australian cities (e.g. Kirkpatrick, 
et al, 2012). Earlier research by Kaplan and others in the United States suggests that most urban 
dwellers generally like having trees located near their place of residence, particularly for the 
aesthetic contribution they make to local environments. Trees planted near to people’s homes 
have also been linked to a greater sense of resident well-being and satisfaction (Kaplan, 1989; 
Kaplan, Kaplan & Ryan, 1998). Larger, more established street trees have typically been found 
to increase both the perceived (Orland et al. 1992) and actual (Anderson & Cor-dell, 1988) 
value of urban residential properties. Orland et al. (1992), for example, found that residents 
judged properties that had nearby mature street trees as being more valuable monetarily than 
those that did not have them and this was correlated with how attractive the respondents rated 
the properties themselves. This suggests a close relationship between street trees, their aesthetic 
contribution to neighborhood attractiveness and property value. 

Other research has explored public preferences for different tree forms, sizes and species 
(Schroeder, et. al., 2006; Sommer, et. al., 1990; Sommer, et. al., 1993). Schroeder, et. al. (2006), 
for example, found that medium and larger sized trees were most highly valued for their 
aesthetic contribution to streets and neighborhoods, at least in the context of North American 
cities. In Australia, research by Williams (2002) found that most Melbourne residents preferred 
medium-size street trees that are globular or oval in form. Kirkpatrick et al (2012) studied 
peoples’ attitudes towards tree plantings and removals on residential properties in six Eastern 
Australian cities. From their analysis they identified seven types of people holding varying 
attitudes towards urban trees, whom the researchers labelled as: 

• Aesthetes 
• spiritual tree lovers 
• practical tree lovers 
• arboriphobes 
• native wildlife lovers 
• tree hazard minimisers 
• indifferents. 
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2 THE VALUE OF VETERAN URBAN TREES 

The value of retaining mature trees in cities has been recognized by many of the world’s major 
cities, including New York, Chicago, Paris, London and others, which have all adopted policies 
mandating that trees on public lands should be conserved as long as possible to reap the many 
social, environmental and economic benefits they can offer. Maintaining larger trees in urban 
settings, as opposed to their removal when they reach their “Useful Life Expectancy” and then 
planting younger ones, is recognition of the greater share of benefits larger trees can offer cities 
and their inhabitants. Studies by McPherson and his collages in five American cities (2005) 
found that preserving mature street trees, rather than replacing them with smaller, younger trees, 
resulted in up to 16 times more measurable environmental and economic benefits. A Melbourne 
study (Fairman & Livesley, 2011), which analyzed the costs and benefits of street trees within 
different suburbs of the city using the I-Tree STRATUM assessment tool, also found that larger, 
more mature trees made the biggest overall contribution, particularly with regard to 
environmental aesthetics. However, the maintenance in terms of pruning and other care of 
larger, mature trees can represent a high cost for municipalities. This suggests potential conflicts 
between those wanting to preserve existing, mature street trees as long as possible to reap the 
many benefits they can pro-vide on the one hand and local governments wanting to reduce costs 
by prematurely removing mature trees and replacing them with easier to manage, less costly 
younger ones.

3 ST KILDA ROAD BOULEVARD 

St Kilda Road Boulevard is a wide thoroughfare in Melbourne, Australia, which is divided by 
grassed medians and linear arrangements of mature Elm and Plane tree plantings, which define 
it as a grand, European-style boulevard.  St Kilda Road runs from the Princes Bridge in 
Melbourne’s CBD eastward to the inner-city suburb of St Kilda, a distance of three and a half 
kilometers. Victoria Heritage has described St Kilda Road Boulevard as “a place of cultural 
heritage significance to the State of Victoria” and had listed it as a heritage feature worthy of 
protection, which resulted in listing “all the land, roadways, trees, landscape elements, historical 
archaeology and other features” associated witht the road as protected heritage features. Most of 
the trees that form this boulevard were planted over 100 years ago and according to Heritage 
Victoria (2016) they “remain generally intact as laid out in the nineteenth and twentieth 
centuries” with the boulevard itself being in “a very good level of integrity as the heritage 
values of the place are still evident and can be understood and appreciated through the original 
boulevard design and extant fabric”. The aesthetic contribution of the boulevard is, they 
maintain, defined by the “broad and stately thoroughfare design” that has remained “intact with 
impressive plantings of mature Elm and Plane trees” that creates “overarching tree canopies…of 
considerable visual appeal [and] provide a sense of enclosure and exemplify the aesthetic use of 
trees as a road design device” (Heritage Victoria, 2016) (Fig. 3). 

4 A BRIEF HISTORY OF ST KILDA ROAD 

Some 5,000 years ago what is now the western edge of St Kilda Road near Melbourne’s CBD 
was a tidal wetland that was heavily used by the local aboriginals, who would have occupied 
this area for up to 40,000 years before European settlement. Up until the late 1840’s some 
groups of Aboriginal people were still camping near what is today St Kilda Road in what is now 
Fawkner Park, a large, historical park located near the intersection of Toorak Road and St Kilda 
Road. The last aboriginal to be living in the area was a man by the name of Derremont, who 
died in 1864 (Buckrich, J. R., 1996) (Fig. 5). 

By 1840 the population of Melbourne was 10,000 and a year later it was 20,000. Melbourne 
was growing fast. A map from 1837 is believed to be the earliest record showing the 
approximate location of where St Kilda Road is located today. A 1841 survey plan of the area is 
the first time it was listed as St Kilda Road.  Due to the growth of the city, and people’s desire 
to travel and build south of the Yarra River, a make-shift bridge, Balbirnie’s toll bridge, was 
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built at this time and later in 1850 was replaced by the much more substantial Princes Bridge. 
By 1852 “Canvas Town”, which was Melbourne’s first slum, sprung up in an area just south of 
the River and was populated by poor immigrates, many seeking to strike it rich from the gold 
rush. Copper (1931) described this area as having: “…whole streets…full of shops selling 
spades, picks, ropes...Horses and bullocks became as precious as gold and little bands of men 
built quaint improved vehicles which they hauled over rough tracks to the diggings”. A William 
Kelly and his brother, who arrived in Melbourne in 1853, would later write (in 1859) that 
Canvas Town as a place “appeared to be a confused swarm of tents, pitched at random on a hill-
side, like a flock of pigeons after a long flight. On the contrary, however, there was a series of 
streets, not, to be sure, laid out in straight lines, or running parallel to each other, or intersecting 
at right angles, but yet streets to all intents and purposes, with general thoroughfares, and stores, 
and habitants on each side…” Canvas Town became the home of poor families who pitched 
tents on the swampy ground but the area was often swept by  diseases as well as being 
frequented by criminal elements. Canvas Town was finally closed down in 1853 (Serle, G., 
1963). 

At the same time, hostels for poor immigrants sprung up along both sides of St Kilda Road, 
some of which lasted until the early 1900’s. In 1869, Marcus Clarke, who wrote the classic For 
the Term of His Natural Life, referred to the area along St Kilda Road as Lower Bohemia as it 
was filled with the destitute people, homeless drifters and criminals. The immigrant hostels 
along St Kilda Road were still functioning at the same time St Kilda Road was rapidly changing 
into a grand boulevard lined with various institutions, including schools, and many large, well-
built mansions. The building of Government House in the early 1870’s and the Kings Domain 
made St Kilda Road a desirable address to live. In 1873 a competition was held to redesign the 
Kings Domain, the brief for which, according to Buchrich (1996), called for “a residence, 
courtyard, carriage stand, flower gardens, kitchen garden, lawn, a croquet and archery ground… 
and parkland for grazing His Excellency’s cows and horses”. 

At that time new plantings, and the transplanting of trees from the nearby Botanical Gardens, 
were undertaken, and between 1875 and 1880 a belt of 200 conifers, oaks and pittosporums, as 
well as another 60 elm trees, were planted.  The road saw a property boom in the 1880’s and the 
building of even more lavish mansions. At the time Melbourne was known as “Smelbourne” 
due to its having no public sewage system and open gutters filled with raw sewage lined St 
Kilda Road and could only be crossed by small wooden bridges. In 1877, due to the stopping of 
collecting tolls over Princes Bridge, and a resultant lack of revenue for the government saw St 
Kilda Road fall into disrepair. However, in 1888 a tramline that traveled from the city to the 
inner suburb of St Kilda, some three and a half kilometers to the east, was installed along St 
Kilda Road. Melbourne at this time was rapidly modernizing. For example, by the end of the 
1890’s the city had more than 2,000 telephone subscribers. St Kilda Road was improved after 
the tramline was installed and more trees were planted (Fig. 6). An article appearing in a local 
newspaper in 1889 described St Kilda Road at the time as comprising: “the tramway, with 
pathways on either side, carriage drives beyond and sidewalks at the extreme east and west sides 
of the road. In fact, there are three roadways and four footpaths, that later was handsomely 
planted with trees” (The Leader, August 17, 1889). A 1901 article that appeared in the Argus 
newspaper stated that: “The great avenue of St Kilda Road, with its new made gardens on either 
side lacked only some aged umbrageous elms to complete the resemblance of those Champs 
Elysees, which are bounded by the Arc de Triumphe in the French capital” (cited in Buckrick, 
1996). 

Melbourne got electricity in the 1920’s, at which time St Kilda Road was lined with power 
poles and then in 1926 street lights were installed in the median strips. The Shrine of 
Remembrance, a memorial to shoulders who fought in World War 1, was built in 1934 with St 
Kilda Road bordering it to the west. It was strategically sited to align with views up St Kilda 
Road.  By the 1950’s many of the trees along St Kilda Road were 50 years old or more and by 
then large enough to significantly define the boulevard effect. Brothels also sprung up along St 
Kilda Road in the 1920’s and 30’s. The suburb of St Kilda, at the Terminus of St Kilda Road, 
was a favorite beachside holiday spot in the 1930’s attracting huge numbers of weekend and day 
visitors who would take the tram down St Kilda Road to get there. Apartment blocks were also 
being erected along the road at this time, such as the classic Streamline Moderne styled Kio Ora 
Apartment building. During World War 11, St Kilda Road was often crowded with American 
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soldiers, who were sent to Melbourne for R and R, who focused their partying both on the City 
and St Kilda. 

After the WW11, Melbourne experienced a host of demographic and associated 
environmental design changes that had a negative impact of St Kilda Road. The well-known 
architect and critic Robin Boyd, writing about St Kilda Road in 1970, proclaimed in an article 
that appeared in a local newspaper that: “I don’t think the word ‘tragic’ is too emotional… the 
gaudy strip of pretty newcarnival buildings contrast so sadly with the broad vision of the 
nineteenth-century planners who created the great road they are destroying” (The Age, July 9, 
1970, cited in Buckrick,1996). This quote is highly applicable today as this great boulevard is 
entering a new era of destruction that is contrary to the grand vision the early planners had for St 
Kilda Road. During the 1970’s and 80’s many office buildings were erected where the stately 
mansions once stood. From the 1990’s to the present day many of these office buildings were 
converted to apartment buildings and new ones were added to cater to the ever-growing 
Melbourne population and to both Australian and international property investors. 

5 COMMUNITY REACTION 

The veteran trees that line St Kilda Road Boulevard that are slated to be cut down for the 
construction of a new Melbourne Metro Tunnel Project, an 11-billion-dollar construction project 
that will entail building an underground rail station and train tunnel connecting the CBD to the 
nearby inner-city suburb of South Yarra. The plan is currently being implemented and trees are 
starting to be felled. There is, however, an alternative method of construction that could have 
been used that would have saved the trees, which required tunneling under the road, thus 
avoiding the necessity of removing the trees. The construction method that is being used will 
require digging a massive trench along a 770 meter stretch of St Kilda Road, wide enough to 
nearly touch buildings lining the roadway on both sides. Calls for the less damagingconstruction 
method, the ‘deep cavern mining method’, as an alternativehad been growing, however to no 
avail. This method would have resulted in the sacrifice of far fewer trees and is being used in 
areas closer to the city specifically because it results in less environmental damage. 

Heritage Victoria, the state body responsible for listings of heritage features, despite having 
listed the St Kilda Road Boulevard as a place of cultural significance, recently (late 2017) 
granted approval for removal of 223 trees and other works that will dramatically impact on the 
heritage value of this unique landscape feature. This is despite their own earlier proclamation 
that “St Kilda Road is of state heritage significance due to its sheer length, grandeur of its trees 
and the aesthetic contribution it makes to the city as a unifying major urban thoroughfare.”  
Certain influential individuals at the federal level tried to stop the trees from being cut down 
made a last-ditch effort to stop the destruction to Melbourne's iconic St Kilda Road by having it 
listed as a protected feature on the National Heritage List. However, this action came too late to 
stop the trees from being removed. There was a movement to Save the Trees that had wide 
support from the public (Fig. 4). A Save the Trees website was launched with the aim of trying 
to gain further community support to pressure Heritage Victoria to not grant permission to cut 
the trees down, which in the end they did anyway (Figs. 1 and 2). The following is just a small 
sampling of comments posted on this website that reflect the range of public views concerning 
this action: 

• It is inconceivable that a Govt. is prepared to destroy a tourist area that has a heritage 
overlay for the magnificent world recognized elm trees...which are over 100 years old. 
The area will be a quarry for years. All construction should be underground. 

• I wish this area and the beautiful vistas that Melbourne is famous for not be undis-
turbed. 

• Save the trees or we will regret it later. 
• Save our St Kilda Road. Stop destroying everything that means a lot to people.  
• I'm an X Melbourne person & the beautiful trees in St Kilda Road are so much a part of 

Melbourne's beauty, so for goodness sake what are you thinking of. There must be an 
alternative answer to this. 

• The trees must be saved at all costs. 
• Terrible destruction of an internationally recognised boulevard. Must be stopped. 
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• Modernizing is not only to do with improvements but also to incorporate and maintain.  
A previous study was undertaken (Green, 2014) that looked at how people perceive the 

contribution that street trees make to “neighborhood character” in a predominately residential 
area adjacent to St Kilda Road in the area where the trees will be removed. This area is known 
as the Botanical Precinct due to its proximity to the Royal Melbourne Botanical Gardens. That 
study identified the types of trees and planting design arrangements perceived by the residents 
to most contribute to the neighborhood’s character. A main finding of that study was that people 
perceive the streets lined with mature trees in avenue like planting arrangements, along with 
their proximity to heritage homes, as the most important features defining to the area’s 
“neighborhood character”. The elms and plane trees on St Kilda Road, that border this area, and 
that are slated to be removed, came out as one the most preferred of all the street trees identified 
in that study. These trees also provide connections with, and context for, other cultural heritage 
elements (heritage buildings) in this and other areas adjacent to St Kilda Road, the value of 
which will likewise be impacted by the tree removals. The juxtaposition of multiple heritage 
elements, both natural and built, derived from different periods in the city’s history, work 
synergistically to convey the unique character of the St Kilda Road Boulevard and surrounding 
areas, which this action will seriously impact. 

There is a limited amount of literature on what exactly defines place character. Reports from 
a series of Character and Heritage Studies, that had been undertaken by the Brisbane City 
Council, state that “...the character of an area derives from a combination of distinctive elements 
(aggregate qualities). A character area is likely to be a street, or larger area with a high 
concentration of these elements.” It goes on to identify topography, building styles and 
materials, vegetation and street plantings, other streetscape elements (such as fences, kerbs, 
footpaths and garages) and major landmarks (such as churches and public buildings) as possible 
character defining elements (Brisbane City Council, 1995, p.12). A Victorian Department of 
Infrastructure publication (2001; p.1), entitled Understanding Neighbourhood Character, defines 
“neighbourhood character” as: “…the combination of the public and private realms. Every 
property, public place or piece of infrastructure makes a contribution, whether great or small. It 
is the cumulative impact of all these contributions that establishes neighborhood character.” 
However, urban planners, landscape architects and other professionals involved in the 
conversation of the heritage of urban environments have had difficulty understanding exactly 
what makes a particular area special in terms of its character, and therefore worthy of 
protection, while other areas are deemed to be less worthy of protection. Various zoning and 
protective conservation overlays, for example the Neighbourhood Character Overlay 
(Nankervis, 2003), have be developed for use in Victoria to help in conserving neighborhood 
character in places where it is considered worthy of protecting. 

The statutory basis for conservation of place character in urban settings is increasingly being 
recognized internationally as well as in Australia, with some governments, particularly at the 
local level, introducing various forms of ‘character legislation’ in efforts to maintain desirable 
character in places where it is considered to be under threat, such as in the case of the removal 
of the trees along St Kilda Road. The primary focus has typically been on conservation of 
buildings and other constructed features and much less attention has been given so on 
vegetation, such as trees, and its contribution to a place’s character. The state of Victoria uses a 
set of planning provisions collectively referred to as ResCode, which requires local governments 
to assess changes to residential areas in terms of their likely impacts on ‘neighbourhood 
character’. Under this directive, local councils are required to assess proposed changes in 
residential areas to determine the degree to which they will likely ‘fit’ into the context of 
existing “neighbourhood character”. Typically built features, such as heritage buildings, are 
considered to be most relevant in terms of defining neighborhood character and needing 
protection. Trees, despite their typically being the largest and oldest living organisms in cities, 
are often rarely considered in such assessments yet their contribution to a place’s character can 
be immense, as is the case for the trees along St Kilda Road (Fig. 3).   

Melbourne Metro Rail Authority (MMRA) application to Heritage Victoria to remove the 
trees cites Melbourne City Council’s assessment of the tree’s “Useful Life Expectancy (ULE) as 
a rea-son such an action would be acceptable. However, it should be appreciated that the ULE is 
an estimate of the useful life of individual trees and is not a measure of their value in terms of 
shade, environmental aesthetics or their contributions to neighborhood and urban character nor 
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their actual longevity. The ULE assessment process relies on considerable subjective judgement 
on the part of the government arborists and the actual potential longevity of individual trees is 
often under estimated.  For example, the Plane Trees (Platanus × acerifolia), that are proposed 
to be removed along St Kilda Road, can actually live well over a hundred years in urban settings 
if cared for, as witnessed by some of the magnificent old specimens growing along some streets 
in cities such as London, Madrid and other major cities. While it is true that some of the older 
Elm trees proposed to be removed along St Kilda Road are declining, most of them are still 
providing abundant shade and other useful services.  They should not be removed based simply 
on the premise that they have reached their Useful Effective Life (UEL). A better solution 
would be to take better care of them (e.g. through implementation of water harvesting methods, 
providing better soil aeration, etc.) and wait until individual trees actually die before replacing 
them. This way the continuity of the continuous boulevard planting, and the benefits it provides, 
can be preserved now and longer into the future.  

MMRA has indicated that the trees to be removed will be replaced after construction is 
completed (which may take up to eight years) in an attempt to recreate the boulevard effect that 
will be lost. However, plans for how this will be done, or indeed detailed plans for the station 
itself, have yet to be released. This suggests that the heritage approval application was 
premature and that other less destructive construction options should have been explored first. 
Even if new trees are eventually planted it will take at least two generations (40 years) or more 
before a semblance of the mature boulevard planting that St Kilda Road currently possesses 
might begin to be re-established.  The City of Melbourne’s Melbourne Urban Forest Strategy 
has set an explicit target of increasing the city’s tree canopy cover from 22 per cent to 40 per 
cent by 2040. One wonders how the removal of so many trees in this location will help achieve 
this worthy yet already optimistic goal. 

In these uncertain times of climate change, and society’s urgent need to adapt to the predicted 
environmental changes it will bring, the last thing we should be doing is cutting down hundreds 
of street trees that provide much needed shade for people living, working and visiting this area, 
particularly as this area is already witnessing rises in ambient temperatures due to the Urban 
Heat Island (UHI) effect. The Urban Heat Island effect, which many cities around the world are 
currently experiencing, has seen temperatures in the most built up areas of some cities rise as 
much as 12 degrees. This is a result of local ambient temperatures being elevated in areas where 
buildings, paving and other infrastructure are exposed to solar radiation, allowing hard surfaces 
to absorb greater amounts of solar energy and resulting in increased temperatures. Research 
published by Coutts and his colleagues (2007) has shown that even more than ten years ago 
(their study was undertaken in 2006), Melbourne’s CBD and nearby areas (where the trees on St 
Kilda Road are to be removed) are disproportionally hotter (by an average of four degrees) 
compared to outer suburban parts of the city. We know that the primary cause of the urban heat 
island effect is increasing urban development and the spread of impervious surfaces that are 
exposed to solar radiation, and this is exacerbated by loss of urban green space and particularly 
large shade trees.  

With global warming increasing, and more intense and frequent heat waves predicted, we can 
expect more heat related health issues and deaths. The frequency and severity of heat waves is 
becoming more pronounced in Australia, resulting in serious risks to public health and the live-
ability of the city. As result of a heat wave that struck Victoria in 2009, the Victorian 
Department of Human Services recorded an additional 374 deaths and a 25% increase in 
ambulance dispatches due to heat related health issues. The Federal Government’s National 
Health and Medical Research Council predicts that within the next four years there will be an 
additional 2,500 deaths across Australia due to increasing temperatures and heat wave events. 
As noted above, Melbourne has already seen temperature increases of up to four degrees in the 
CBD compared to the less built-up, outer suburban areas of the city. Retaining mature shade 
trees, and planting new ones where possible, is the best way of preventing the health problems 
related to extremes of urban heat. The aim should be to reduce the vulnerability of urban 
dwellers to such heat related health events by retaining as many large, shade trees as possible. It 
seems contrary to common sense to remove so many mature trees precisely in an area we know 
is already experiencing temperature rises due to the Urban Heat Island effect. Instead we should 
be doing everything possible to mitigate these threats to public health instead of removing so 
many mature shade trees.  By removing trees that currently shade buildings, residents will also 
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rely more on air-conditioning for cooling, which in itself generates additional external heat and 
contributes to greenhouse gas emissions. In addition, any plants on adjoining public or private 
properties, that are currently shaded by trees, will need to be removed and replanted with 
appropriate species that can tolerate hotter, sunnier conditions. In many cases irrigation will also 
be needed to keep these more exposed plants alive. 

The removal of the canopy formed by the linear arrangement of trees along St Kilda Road not 
only provides shade, and associated cooling, but also noise abatement, carbon sequestration, air 
purification, habitat for animals (e.g. birds) and visual screening of what is for the most part 
some very average looking architecture along this section of St Kilda Road, with the exception 
of a few valuable heritage buildings. The synergistic effect of the juxtaposition of these heritage 
buildings and mature street trees is critical in defining the character of this area and without the 
trees the few significant heritage buildings in this area will surely be negatively impacted. (e.g. 
the 1920’s Royce Hotel will suffer greatly). 

With the loss of so many trees, and the dust, noise and traffic congestion from the excavation 
this will generate, as well as the long-term visual blight it will cause, negative economic impacts 
in the form of decreasing value of nearby residential and commercial properties, and the loss of 
businesses along this section of St Kilda Road, can also be expected. In a broader sense, both 
domestic and international tourism may be impacted as the beauty and distinctiveness of one of 
Melbourne’s key landscape character features is lost, at least for many, many years to come. 

6 CONCLUSION 

The removal of the St Kilda Road trees will have far reaching and long-term negative impacts 
not only on this iconic boulevard and its heritage value but also due to the disruption in the 
continuous tree canopy and the shade it provides along this section of St Kilda Road. This 
action will also have a very negative impact not only on the character of the area but also on the 
health of people who live and visit this area.It could be argued that what the Melbourne Metro 
Rail Authority is doing by cutting down these veteran trees is tantamount to an act of 
environmental vandalism. The trees identified for removal are not even as old as some of the 
trees that were recently, and repeatedly, vandalized in the Botanical Gardens, which is less than 
a kilometer away. This act, at the time, was considered to be serious crime, which is indeed was. 
So, one must ask, how can cutting down hundreds of similar yet even younger trees located on 
nearby St Kilda Rad not be similarlyconsidered as an act of vandalism and a serious crime? 

Figure 1. Trees on St Kilda Road to be removed and signs 
posted by concerned members of the public to “Save Me”. 

Figure 2. The “Save Me” signs the that were 
taken down in the night and thrown away. 
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Figure 3. Mature Elm trees along St Kilda 
Road. 

Figure 4. Protests to Save the Trees at the site of g trees to 
be removed. 

Figure 5. A 1933 Map of Melbourne showing the 
area of St Kilda Road where trees are to be removed.

Figure 6. A postcard showing St Kilda Road in 
1903 with recent tree plantings. 
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1 INTRODUCTION: CIVIL INFRASTRUCTURES HERITAGE AND CULTURAL 
TOURISM 

Civil engineering infrastructures, from the remotest antiquity, have been integrated into the 
territory, transforming the space and landscapes in which they settle and enabling new social 
interactions. Public works allow us to understand the way of life of each era, its technical 
development and its relationship with the territory and landscape diachronically. It is precisely 

Port heritage in city-port transformations: opportunities or 
constraints? 
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ABSTRACT: In the framework of the international movement of waterfront redevelopment and 
the opportunities which port heritage presents for cultural tourism, the role of the ports’ 
historical buildings and structures in several cases of port-city transformation in Spain is 
presented. These heritage elements are usually controversial subjects in port expansion and 
transformation processes, and they are usually perceived both as an opportunity for their 
conservation and value increase and as development constraints. The maritime traffic associated 
with these operations is the cruise-ship, which has experienced an explosive growth linked to 
the evolution of cultural tourism. The preservation of old port buildings and structures represent 
an interesting opportunity, including their value increase as attractive elements of the port 
transformation close to cruise-ship terminals, but not always exploited. In this sense, several 
cases are presented showing the different treatment possibilities of these elements in urban port 
transformation operations. From the recuperation and maintenance of the old port infrastructures 
as an opportunity for its value and integration in redevelopment process, or their conservation 
but displaced from their original site or regrettably their complete demolition as an incompatible 
element for the redevelopment model. In this case the old port structures and buildings are being 
considered as development constraints and offering serious difficulties for their preservation. 
Some cases of the historical Mediterranean ports are studied with their recovered heritage 
buildings and structures as attractive elements for the cruise-ships passengers and the port 
visitors, such as Malta or Alicante, and particularly the cases where the old structures have been 
displaced from their locations but ultimately preserved, such as Almeria. The remarkable case 
of Malaga is presented where the final result of this city-port operation has been very successful 
from the urban point of view, having recently been awarded the Regional Urbanism Award 
(2016), but where the central historical silo was eventually demolished in the face of 
conservation and reuse difficulties. However the remains of the historical dock and the 
eighteenth century bulwark, which were found during the construction work on the parking 
facilities near the iconic and historical lighthouse, have been adequately integrated in the 
parking structure. All these experiences show the diversity of the possible treatments and the 
difficulties for the preservation of ports’ historical buildings and structures in their urban 
transformation, but also their extraordinary value for the success of city-port operations. 
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this interaction between infrastructure and an anthropised landscape, the most powerful 
hallmark that allows us to take advantage of the engineering resource as a guiding thread for a 
cultural and historical reading of the territory. 

Despite the broad consensus that has been generated over previous decades in the recognition 
of the value of heritage (Choai, 1992) this will be more limited in the case of civil engineering 
and even more so in terms of port heritage. 

The recognition of the heritage value of public works took place after the Second World War, 
as a consequence of the development of the disciplines of the History of Civil Engineering and 
Industrial Archeology. The latter has had, if possible, a greater role because of the link between 
the Industrial Revolution and the origin of modern engineering. In Spain the systematic study of 
the historical heritage of public works begins in the late seventies from the work of the Chair of 
History and Aesthetics of the School of Civil Engineers of Madrid (Navarro, 1996), but with 
some important background from the sixteenth century focused primarily on protecting the 
historical bridges and structures (Crespo, 2017). 

Historical public works were recognized and protected within the Spanish historical heritage 
through Law 16/1985 for its “artistic, scientific or social interest”. Afterwards, in the 
Autonomous Community of Andalusia, its Historical Heritage Law, in force since 2007 and 
currently in the process of modification, recognizes the heritage of engineering but within the 
Industrial Heritage. Thus, a specific consideration of the heritage of public works in general 
remains precise. As for more than two decades Professor Navarro Vera (1996) already claimed 
“an autonomous theory for the valuation of the genuine works of engineers, especially in terms 
of their aesthetic qualities that reject their inclusion in the common drawer of 'architectural 
monuments'”. This author considered the port heritage as part of a broader patrimonial concept: 
"maritime heritage", which he defined as "the cultural heritage of the history of the relationship 
of man and society with the sea", and including, in addition to the public port works and the real 
estate and industrial heritage, the floating, documentary and the imaginary heritage (1996, 
p.102-103). In this work the treatment of the first ones in the port transformations will be 
approached. 

Otherwise, in recent years landscape and heritage have been revalued as cultural assets, their 
importance became evident in the choice of tourist destination, especially at a European level. 
As has been shown by the study of the European Commission (2003) “Using natural and 
cultural heritage to develop sustainable tourism in non-traditional tourist destinations”, another 
by Hernández (2016, p.91), where it is indicated that around 50% of Europeans place these 
elements as a basic criterion when choosing their holiday destination. 

2 PORT HERITAGE IN WATERFRONT REDEVELOPMENT 

Historically, ports constitute an urban and territorial element of prime importance because of the 
richness of the relations that have been woven and that take place in their urban and territorial 
environments, as well as their special singularity, given that they are presented in no other 
spatial field. In fact, there is no other transportation infrastructure like the ports that characterize 
a city, to qualify it as a city-port (Grindlay, 2008). Hence the relevance of heritage elements that 
show the spatial development of port construction and technological progress in its adaptation to 
maritime transport and commercial interchanges evolutions. 

Thus, in the urban-port environs, a series of transformations will be shown that will be 
framed in the changes that produce deindustrialization and urban tertiarization since the last 
third of the 20th century, giving rise to a wide series of experiences considered as an 
international formula for urban success (Meyer, 1999) and "essential paradigm of the post-
industrial city" (Bruttomesso, 2001, p.39). 

The first implementations of this worldwide experience took place in the late seventies in the 
major port cities of the United States, and later in Canada, where a new generation of leisure-
oriented developments used "the historical associations as a form of brand image". In these, 
more attention was paid to the protection and conservation of buildings of interest than to the 
port infrastructures. Pioneering conservation projects were developed that successfully adapted 
former industrial buildings to new commercial uses , such as Boston's "Fanieul Market Place" 
and San Francisco's "Ghiradelli Square" that, according to Shaw, "had highlighted public 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1340



sentiment for their local heritage in contrast to the prevailing neutral internationalism of city 
development" (2001, p.161). 

Thus, the recovered heritage elements of the port will be references that qualify the space, 
granting it an identity. 

However historic waterfronts comprise a complex series of elements besides buildings 
including structures, dock walls, historic artifacts and signs of different materials and periods. 

In many of these operations the recovery of patrimonial elements was very limited given that, 
as explained by Shaw, 

"a considerable rise in the value of land to give a financial return that could 
cover the cost of retention and restoration" was required. The established 
development industry was risk-averse, preferring to demolish what was there and 
to replace it with new constructions. In many cases the local building industry 
lacked the skill required to work with old structures on so a large scale" (2001, 
p.162). 

In Europe the first transformation took place at large scale in the London Docklands through 
a development corporation established in 1980. This promoted private investment in a 
speculative way, without prior planning (demand-led planning) and against traditional functions 
and the local context. It was intensely criticized, given its negative social consequences in the 
area and for its debatable results from the urban point of view. Conservation policies were 
developed for an area extending over eight square miles with an enormous diversity of buildings 
and periods, but only a small proportion of the historical buildings and structures were 
preserved, some of them as museums (Shaw, 2001; Grindlay, 2008). This model of complete 
port relocation and complete profitability of the surfaces gives rise to the use of port assets only 
as an accessory and decorative element. The risk of this type of intervention is the loss of port 
identity in the area. Nevertheless after this intense redevelopment the original infrastructure will 
remain at ground level, reflecting former port practices and the original topographic feature. At 
least the remaining spatial configuration refers to this port past. 

Other recognized successful experiences at smaller scale were Cardiff Bay, Liverpool and 
Salford Docks and Ocean Village at Southamptom. The need was recognized for subsidy from 
the public purse for extensive conservation programmes (Shaw, 2001; Hopkins, 2005). 

In this sense, Amsterdam is recognized as "notable for the breadth of its approach. 'Taking 
the future with the past' allows cross subsidy for conservation from areas easier to develop. The 
public sector acquires the land and ownership always reverts to the city, giving it great 
flexibility. Its level of pubic investment is high in recognition of the value to the city of high-
quality refurbishment as well as new building. (Shaw, 2001, p.169). This city and others with 
waterfront redevelopment, such as Havana, have retained great quantities of ancient fabric to be 
classed as World Heritage Sites, and there the conservation debate is about authenticity and the 
need to assimilate change without losing the essence of the place (Marshall, 2001; Shaw, 2001; 
Pendlebury, et al., 2009). Later Liverpool was also added to UNESCO’s World Heritage list in 
2004, under the theme "The supreme example of a commercial port at the time of Britain’s 
greatest global influence" as it includes all those inland parts of the city which were associated 
with the work of the port which have outstanding universal value and retain their authenticity 
(Hopkins, 2005; Hinchliffe, 2012). 

This transformation movement was extended to the rest of European port cities, although the 
socio-cultural and historical characteristics of these, so intensely linked to their maritime 
vocation, the legal and public regime of their port territories, and their economic-financial 
structures, hindered the application of the referred model. In these transformations the general 
options of reconversion tend to be discussed, although later they are developed in parts. In 
addition, maintaining the unique environment of the port will almost always be an enhanced 
value (Busquets & Alemany, 1990). The spatial reorganization will usually be in the hands of 
the government aimed, at least in principle, in being strictly balanced between urban and port 
interests with management schemes that theoretically respect the social, cultural and 
environmental concerns (Grindlay, 2008). 

The value and importance of heritage will be very prominent in the cases of the 
transformation of the Mediterranean historical ports, with deep links with their cities, such as 
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Marseille, Naples or Barcelona, discuss later (Bonillo, et al. 1992; Burle, 2001; Parisi, 2011). 
However the focus has mainly been on the architectural heritage (Martino, et al., 2015). Also in 
these cases the port transformation has been associated with the urban regeneration (Meyer, 
1999; Scalera & Orabona, 2011). 

In addition, all these processes of port transformation will be also completely linked to the 
rise of cruise traffic, which has experienced an explosive growth, and which has also been 
linked to the growth of tourism in general and to cultural and heritage tourism in particular 
(Chang, et, al., 1996; Timothy & Boyd, 2003). In fact the main European continental homeports 
for cruise ships are nowadays the major cultural tourist destinations (Rosa-Jiménez, at al., 
2018).  

The preservation of old port buildings and structures has represented an interesting 
opportunity for their valuation, as attractive elements of port transformation close to cruise-ship 
terminals, but not always exploited. In some cases, such as Malta -with the Valletta's cruise 
passenger terminal and Valletta Waterfront Project-, the redevelopment related to tourism in 
historic port cities may lead to problems such as erosion of heritage, and loss of amenity 
through congestion and pollution since increasing pressures for tourism-based uses are 
exacerbating conflicts between economic development and heritage preservation (McCarthy, 
2003a,b). 

It is recognized elsewhere that conservation planning has meant the protection of surviving 
fragments of history, and also a positive approach to conservation displayed at waterfront 
redevelopment operations. 

"In many areas new development has taken the dominant role, tempered by an 
understanding of the history of the area, its topography waterscape and remaining 
artefacts, both architectural and engineering. Positive planning policies have been 
introduced that encouraged the conservation of worthwhile buildings to suitable 
new uses". 

The success of conservation-led regeneration of the waterfront led to a period of historic 
preservation and a different approach characterized as adaptive reuse (Shaw, 2001, p.169). 

As has been demonstrated by the studies of Rachel Rodrigues-Malta “an abandoned port area 
cannot be renovated without finding a balance between the need to preserve its historical 
heritage and the legitimate opportunities for ensuring economic and social renewal” (Parisi, 
2011). 

In these cases, we can also observe how cultural activities are part of the new dynamics of 
cities in general, and port cities in particular, as well as focal points of tourist attraction, and 
economic resources. Consequently, some port cities try to assert their cultural specificity in 
order to attract such flows and not become a metropolis without identity, recovering their vast 
industrial and maritime past, valuing their heritage through the rehabilitation of buildings and 
equipment, maritime museums (such as "Walsh Bay" in Sydney, HafenCity in Hamburg, in 
Liverpool Docks, in Dunkerque, Barcelona, etc.), developing centres of maritime and port 
culture, as in Antwerp, Rotterdam, Marseille, etc. (Grindlay, 2008; Daamen & Vries, 2013). 

The general transformations identified in the European port–city interface are the opening up 
of waterfronts, the improvements of public spaces and heritage conservation, mainly identified 
in the cases of Marseille –with the restoration of cultural heritage buildings that will, in part, 
provide space for offices and a concert hall- and Rotterdam –where the historical Rotterdam Dry 
Dock (RDM) area, which connects the garden village of Heijplaat to the riverfront, has already 
been renewed into a campus with a cluster of innovative business and educational institutes- 
(Daamen & Vries, 2013). 

According to Bruttomesso (2001, p.40-41), these operations worked: 

"with the same objectives as the old and obsolete industrial areas redesigned by 
the city; namely, the same three guidelines: 'recomposition' (giving a unitary 
meaning to its various parts), 'requalification' (which involves the reconsideration 
and revitalization of urban areas) and 'recovery' (on singular buildings or on the 
set of structures) "So there are many examples of this strategy that you have 
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assigned to 'Waterfront' added value in the perspective of the development of the 
city". 

Lastly the role of sustainability will be strongly related to heritage conservation in port 
redevelopment (Carpenter, 2014), “not only to the issue of heritage conservation but also to the 
difficulties of identifying appropriate new uses that will secure the long-term economic viability 
of the port system’s patrimony” (Pinder, 2003). 

3 CONSIDERATION OF PORT HERITAGE IN SPANISH CASES OF WATERFRONT 
REDEVELOPMENT 

As in the rest of the world, the process of searching for more suitable spaces for port activities 
and moving them towards new, better prepared areas will appear in the Spanish port cities as an 
extraordinary urban opportunity to take advantage of port vacant spaces. Even more these are 
seen as the possibility of solving the extraordinary deficit of green areas and public facilities 
that the urban development of the seventies and eighties had caused. 

Similarly, the general port development model will be shown. Those ports located in rivers or 
estuaries move downstream to deeper waters, gradually forcing the separation between port and 
city, as in the case of Seville. And, on the other hand, at the ports located on the coast this 
migration develops well into the sea, in deeper waters when it is not possible to occupy adjacent 
coastal stretches, as in the ports of Algeciras, Malaga or Almeria, or following the coastline with 
successive fillings and extensions, as in the ports of Barcelona, Tarragona, Castellon, Valencia 
or Alicante (Grindlay, 2008). 

However, the primary demands from the local authorities for the donation of port spaces that 
were considered underutilized or unnecessary for their activity, as well as the application of 
urban plans to them, clashed head-on with the position of the port authorities. But it will be 
mainly the transformation of the port of Barcelona, began in the mid-eighties, which means a 
change of trend and this will constitute one of the major references in the port and urban thought 
of the following decades. This was the first large experience in Spain and, in contrast to 
London, was architect-led and plan-led, and it made full use of the opportunity presented by the 
1992 Olympic Games being held in the city to develop a long-term integrated planning strategy 
(Shaw, 2001; Grindlay, 2008). 

The historical character of Spanish port-cities has meant a greater weight to this dimension 
though ignored in the early transformations. In addition the character of public domain of port 
surfaces permits projects to be oriented to public spaces and equipment. However the need for 
the Port Authorities to make these areas profitable has generated a speculative model in certain 
areas. 

The huge diversity of Spanish cases shows the different possibilities for the treatment of 
heritage elements in the urban port transformation operations: From the recuperation and 
maintenance of the old port infrastructures as an opportunity for its value increase and 
integration in redevelopment process (Barcelona, Tarragona, Valencia, etc.), or their 
conservation, but displaced from their original site (Seville, Almeria, etc.), or regrettably their 
complete demolition as an incompatible element for the redevelopment model (Alicante, 
Malaga, etc.). In this case the old port structures and buildings are considered as development 
constraints and offering serious difficulties for their preservation. 

In all transformations, it will be necessary to recognize the heritage value of all built 
elements, like dykes and even underwater elements, establishing which aspects it is necessary to 
know in these building works (Peñalver, et al., 2013). 

3.1 First experiences: lights and shadows 
In the pioneering intervention of Barcelona's Port Vell area all the historical port buildings 
around the waterfront were rehabilitated, and the docks next to the city were also recovered for 
the citizens' use. However the port central area was filled with intense commercial and leisure 
facilities -the Maremagnum-, similar to the highly criticized north-American model, and the port 
water surface was occupied by a marina. Recently, Port Vell was extended with the area called 
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Nova Bocana, which combines a new harbour entrance for yachts with a 16 hectare project 
situated on land reclaimed from the sea. The area has a strong link with Barcelona’s cruise port, 
which ranks 4th in the world. Though Port Vell was considered an economic and financial 
success, its social contribution to surrounding areas and the city as a whole has been publicly 
criticized (Meyer, 1999; Daamen & Vries, 2013). 

In the operations that in Spain followed that of Barcelona in the mid-nineties, the valuation of 
port heritage in the transformation operations was very low. Despite the legal recognition of the 
public works assets, in the experiences of port transformation, were identified “rejectable 
operations” in the words of Prof. Navarro Vera (1996), given the low appreciation of the 
heritage value of docks, as for example in Castellón, Cartagena or Alicante. Also because, 
unlike Barcelona where there were plenty of public resources, these projects had to be self-
financed. Thus, the port surfaces will be very constrained by their commercial functionality and 
the need for their profitability. 

In the case of the port of Cartagena on the historic quay of masonry a new dock is attached to 
form a marina. However the state of conservation of the rest of this historical quay has been 
identified later as completely satisfactory. As is recognized, it continues "to be in service 250 
years after it was built, without having undergone any work to strengthen or improve it" 
(Peñalver, et al., 2013). 

The port of Alicante with its urban plan of the late eighties, will undergo a very significant 
transformation in the nineties that will mean the opening of the port to the city. However, its 
objectives were to maximize the profitability of the land area and water surface through 
intensive occupations of both and through concessions to private initiative. Thus for the 
construction of a parking lot, the historical port administration building and some sheds will be 
demolished to free up surface, and a commercial area of great intensity being built, in an 
speculative model. Also the wide historical dock will end up being converted into a "boat park" 
filled with yachts. The disappearance of these patrimonial elements will mean a loss of identity 
of the port space. However, the building of the fish market will be rehabilitated to be used as an 
exhibition hall (Navarro, 1995; 1996). 

A decade later there was a change in the recognition and recovery of the historic port 
heritage, adding value to some heritage elements, such as lighthouses and beacons. In addition, 
thanks to a design competition, there is a magnificent example of adding value to the breakwater 
area, respecting the fabric of the historic seawall and superimposing a clean and accessible 
structure for a promenade for walking on. 

Figure 1. View of the walkway over the historic breakwater of Alicante's port. Photo: A. Grindlay, 2010.

The positive examples of this period are linked to industrial archeology rather than the 
heritage of public works such as the shipyard of Puerto Real, the sheds of the port of Valencia, 
or the historical archive of the port of Tarragona (Navarro, 1996). The recovery in the latter of 
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all the sheds of the coast pier for exhibition halls and the port museum has also meant a 
significant opening of the port to the population (Badía, 2003). 

Good practices were also identified, such as those that consider and value heritage as a socio-
cultural asset but above all a structure related to industrial archeology heritage such as cranes 
and historical ore-loading platforms, like those of Huelva or Aguilas (Murcia), rehabilitated 
recently under the cultural budget of the Ministry of Public Works. However, the frequent use 
of these elements, mainly cranes, as mere decorative elements decontextualized can imply a loss 
of meaning to them, as in Seville or Valencia. 

Catalogues of port heritage are very scarce and are mainly limited to real estate and industrial 
assets (Cueto, 2011), such as the port of Seville, or to intangible elements, such us the cultural 
heritage of Andalusian fishing ports (Florido, 2013-2015). 

Figure 2. View of an old crane used as a decorative element in Seville's port. Photo: A. Grindlay, 2018

3.2 The case of the Mediterranean ports of Andalusia: Algeciras, Almeria and Malaga 
The urban centrality of port infrastructures constituted historically is a fact that has long been 
observed on the Andalusian Mediterranean coast. In this particular case it is clear that the 
intensity of the transformation processes linked to the morphological and structural interactions 
between port and city is directly proportional to the historical dimension implicit in the presence 
of the infrastructures. These cases illustrate this fact, from Malaga, as a result of more than four 
centuries of modern port activity, followed by Almeria, more limited, as this presence goes back 
over more than a century, and finally Algeciras whose port infrastructure goes back just a 
century (Grindlay, 2003). 

Thus in reverse order to its historical dimension, the case of the port of Algeciras has hardly 
any patrimonial elements, and its origins have been embedded in the midst of extensive 
developments, such as the case of the Fort of "Isla Verde" of the eighteen century (Berenjeno 
and Matoses, 2003). But at least it has been recovered the maritime promenade near the city as a 
public walk. 

The port of Almeria intensified its commercial development at the beginning of this century 
by expanding the coastal dock next to the city to gain parking space for vehicles crossing the 
Strait. Then a singular element in the corner with the Eastern dock, the nineteenth-century 
"Royal Stairway" had to be covered, which had also disappeared years ago in the port of 
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Valencia. However, the fabric of the stairway that was later located next to the end of the 
eastern breakwater was conserved, thus preserving its heritage value although removed from its 
original location. 

Figure 3. Views of the old and current location of the "Royal Stairway" of Almeria's port. Photos: A. 
Grindlay, 1998-2000-2001-2005. 

The main heritage element of the port of Almeria is its historic ore-loading platform from the 
beginning of the twentieth century (1904), but due to its abandonment it was about to be 
demolished in the eighties. Its cataloging as an Asset of Cultural Interest in 1998 ensured its 
protection and being the central element in the urban transformation of the Almadrabillas area 
and the final space of the urban regeneration thanks to the covering of the Belén's dry riverbed. 
This has ensured it being recognized and maintaining its identity. Nowadays, it is an icon of the 
seafront of Almeria. The possibility of reusing this element as a museum space has been 
considered but has not yet been carried out. 

Finally, the successful urban transformation of the port of Malaga in its quaysides one and 
two, recently awarded the Regional Urbanism Award (2016), shows the difficulties for the 
remodeling and enhancement of the port heritage in these urban-port transformations, which 
remain as a missed opportunity. 

Dock Two or the coast pier was dominated by two sheds and a large post-war grain silo. The 
architectural report on its possibilities of rehabilitation for other uses concluded with the 
technical difficulties and the high economic cost involved in the rehabilitation of a highly 
specialized building. They were completely demolished in 2006, although their elements of 
interest were recovered and documented. 

In the long process of the metamorphosis of the port space since the initial urban plan of the 
late nineties, a design competition was held to define the transformation of this dock. The 
winning proposal of the architect J. Junquera was titled "Palm Grove of Surprises" (2003). It 
was conceived as an ample space to walk among palm trees and gardens, as a continuation of 
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the green mass of the adjacent twentieth-century urban park and a large pergola of original 
design along the pier, which incorporate a small marine terminal for cruise ships. The project 
was concluded in 2011. 

On the other hand, one of the premises for the transformation of Dock One was the 
preservation of the views to the nineteenth century lighthouse called "La Farola" and which is 
an icon of the Malaga's maritime front, in addition to the maintenance of the eighteen-century 
Chapel, another of the patrimonial elements that had been displaced from their original position 
in a port extension in the mid-20th century. The new commercial and leisure activity is to be 
concentrated in this open area, taking advantage of the gap between the dock and the upper 
urban promenade. 

In this case, it is worth mentioning the maintenance of the open "water mirror" form by the 
historic quaysides, unlike others such as Alicante, for compatible port uses such as cruises and 
large yachts, as well as the possibility of direct access to water along Dock One. 

During the works on this Dock the remains of the walls and bulwarks of the eighteenth 
century were uncovered next to the nineteenth century lighthouse and it was decided to integrate 
them into the new underground parking. However, despite having been integrated into the 
parking lot, the final result has been very limited since they appear as a few remains of walls, 
with no view from the surface as was initially proposed and now are totally ignored by the 
population and visitors. Something similar to what happened years before with the walls that 
appeared in the construction of the underground parking lot of the Marina that were demolished 
to avoid the loss of parking spaces and of which only a few remains were left at either ends. 

Figure 4. Views of the uncovered bulwarks and the remnants of wall at the new underground parking lot 
in Malaga's port. Source: 
http://www.elmundo.es/elmundo/2009/10/18/andalucia_malaga/1255886443.html. Photo: A. Grindlay, 
2017. 

4 CONCLUSIONS 

All these experiences show the diversity of the possible treatments and the difficulties for the 
preservation and reuse of ports’ historical buildings and structures in their urban transformation, 
but their extraordinary value for the success of city-port operations. 

The examples of recovery of the legacy of civil port engineering due to its essentially 
functional nature are limited by the difficulties in its recognition and treatment. 

The recognition and value increase of heritage is a matter of socio-cultural progress. Today 
we value the heritage elements not only for the passage of time and scientific-technical progress 
but also for a greater cultural awareness of civil engineering practices, in which there have been 
notable advances. 

The recovered heritage patrimonial elements are exemplifications that qualify the space and 
contribute powerfully to their identity. In fact, these elements are spatial references, so when 
there is a disappearance of a patrimonial element there will be a certain loss of identity of the 
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place. Thus in places historically configured such as ports the demolition of elements in port 
transformation processes will mean a serious loss of identity of this space. 

As has been shown the adequate the consideration and value increase of heritage is an 
extraordinary opportunity for the success and sustainability of these transformation operations. 

Heritage does not generally appear in every case as a central element of Spanish urban-port 
transformations, but as isolated experiences, some of them are very positive. 
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1 INTRODUCTION 

With the science progress and improvement of living standard, wooden degree of decoration, 
such as furniture and floor, etc., is increasingly high, resulting in serious hidden dangers of fire, 
thus the fireproofing safety awareness of the entire society is increasingly high, especially 
buildings in ancient styles and houses in wooden structure of ethnic minorities, which are urgent 
to improve fire protection and safety protection. In addition to fire protection, the above-
mentioned buildings also need anti-corrosion. Moreover, high pressure, vacuum and high 
temperature can’t be applied to these buildings. As a result, the current wood fire retardant can’t 
meet market demands, due to technology, costs and effects. It is urgent to develop a preparation 
method halogen-free wood fire retardant, which should have simple production technology, low 
cost, convenient application and good antiflaming effects and can overcome shortcomings in 
existing technology. 

With unique structure, easy modification and processing, high polymer materials are 
incomparability and can’t be replaced by other materials, thus they are widely applied to science 
and technology, national defense construction and national economy. However, high polymer 
materials are inflammable, which cause countless fire hazards, threatening human and property 

Application of environment friendly halogen-free flame retardant 
in the rehabilitation of historic wooden buildings 

N. Guo, W. Ji, E. H.-W. Chan & E. H. K. Yung 
Department of Building and Real Estate, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong 
SAR, China 

ABSTRACT: Different from the masonry structure of western ancient architecture, most 
important feature of Chinese and other East Asian ancient architecture use wooden structure. 
This material-selection method determines Chinese ancient unique architectural style with 
elegancy and delicacy, but also it has brought the inevitable flaw of inflammable. --Fire 
prevention has become an urgent need to solve for ancient architecture. Historic cities, historic 
districts and ancient buildings are valuable and non-renewable cultural heritages and they 
contain a wealth of cultural values and historical information, once being destructed, it will 
produce irreversible huge losses. In order to reduce the threat of fire, this study introduces an 
Environment Friendly Halogen-Free Flame Retardant, a new product for rehabilitation which 
can be widely used in wooden historic buildings and structures. The new product with simple 
preparation process, cheap raw materials, low cost, non-polluting and preservative function has 
already granted to national patent. This paper reviews the fireproof principle for historic wooden 
buildings and introduces this flame retardant material, with theoretical backup for treating the 
original materials in historic buildings. It compares the effects of wood fire prevention before 
and after using the retardant through experiments. In addition, this paper analyzes the 
advantages of environmental halogen-free flame retardant materials in practical use and any 
possible difficulties. Through a series of analysis, this paper aims to present a new material for 
the rehabilitation of historic buildings and structures with the improved building fire rating, so 
that historic wooden buildings can be protected from potential fire hazard. 
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safety seriously. Such a contraction greatly promotes development of antiflaming industry. At 
present, our fire retardant market still gives priority to halogen retardants. With the advantages 
of a few additives, cheap prices and good antiflaming effects, it has been favored by people. 
However, it also will generate poisonous and corrosive gases doing harm to human and 
environmental safety as heating. Moreover, with the constant perfection of antiflaming 
regulations and increase of environmental and safety awareness, the development of halogen 
retardant is greatly limited. As a result, to find out a balance point between fire protection and 
environmental protection is the key to develop the antiflaming market in the future. In view of 
the status, to develop the new-type halogen-free, smoking-limited, non-toxic and high-efficient 
retardant has already become the primary tendency in antiflaming field. For this reason, 
nitrogen-phosphorus retardant emerges as the replacement of halogen retardant. 

2 ANALYSIS 

Suzhou, called Wu, is one of the first batch of 24 national historical and cultural cities in China 
with nearly 2500 years of history. The variety of cultural relics, and the number and the value 
are second to none in China. Suzhou Garden, a representative of private gardens in China, has 
been listed by UNESCO as a world heritage. Hundreds of thousands of years of ancient 
buildings made of materials like wooden column, beams, etc, which are flammable and 
combustible have latent fire hazard. 

2.1 Weak fireproof level and great fire hazard 
Like most of the ancient buildings in China, Suzhou ancient buildings are made of wooden or 
brick structure. According to the regulations of modern Designing code for fire protection for 
buildings, fireproof grades for civil buildings are divided into 4 levels. It’s very clear that the 
level of buildings made of inflammable materials whose load-bearing falls to wooden column is 
Level 4. The fireproof level of ancient buildings are Level 3 and Level 4in most with poor fire 
resistance level. Fire load for modern buildings is no less than 20kg/m2 while that of 
conventional buildings often exceeds 500kg/m2. Besides the dry climate all the year round 
makes wooden architecture "all dry material" with loose texture which is easy to catch fire. 
Combined with the special structure of ancient - on the basis of beams, columns on the wooden 
beam upon which stands beam melon, forming a set of timber frame, connected with another 
one by purlin, fang, makes the ancient buildings a wooden crib piled up under its beauty. Large 
quannitities  of material used, large surface areas of components like beam, column, rafter and 
more clearances between structures and splicing matters to create a better ventilation makes the 
building easy to three-dimensional combustion. Once the fire, the roof with tile covered causes 
the heat released from the combustion hard to transfer. Combustible gas from decomposition 
ofhot wood accumulates fast and makes it easy to reach the flashover. Fire hazard is remarkable. 

2.2 Fire separation and fire distance matters 

2.2.1 Fire separation of buildings 
Traditional timberwork and brick structure buildings should be kept from fire, so the ancients 
paid attention to keep a safe distance between buildings in building the city with the protective 
measures like the damp down walls, damp down eaves, separation walls forming traditional fire 
partition divided by streets and courtyards which to some extent can curb the fire and avoid the 
tragedy of "baked wheaten cake joins camp". Because of the increasing population density in 
the old city combined with the random building for difficulty in housing, the fire partition were 
broken with its advantage vanished. Various types of ancient buildings in suzhou, due to 
historical reasons, are close to each other without considering fireproof isolation. Sofire in the 
civil construction will soon pose a serious threat to large areas of history relics. 
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2.2.2 Fire distance 
A gap between the buildings means setting a safe distance between adjacent buildings in order 
to prevent the spread of fire in various buildings. In other words one building catches on fire, 
another adjacent building wouldn’t be affected by the heat radiation without any protection in a 
limited time thanks to the minimum safety distance. According to Designing code for fire 
protection for buildings, a building with Level 4 of fire resistance should set a distance of 12m. 
While the reality is that there isn’t enough distance in itself between ancient buildings mass 
groups and to make matters worse, some streets and lanes are kept to protect their 
appearance.Or random construction and plan makes the origin distance smaller. Suzhou ancient 
buildings are characterized in the form of courtyard with an axis, which divided the buildings on 
both sides in average. The buildings mass present in a stacked shape of monolithic architecture 
layer with no fire separation and fire distance set. 

2.2.3 Lack of modern fire lane in the architecture mass 
Many ancient buildings are located in the downtown without special fire lane for the reason of 
protection, which would directly block the fire truck In the event of fire, it would run out of 
control and swallows everything if the fie is not efficiently curbed within 15mins to 20mins. 

2.3 Problems in the fire management and fire control facilities 
In ancient architecture and its surroundings the use of civil electrical appliances is very 
common. The complex use of wire connecting in a random way with some aging peeling wire 
directly clining on ancient woods is likely to cause fire due to electrical fault. Due to the need to 
develop the tourism resources, many civil buildings around the ancient are reconstructed as 
hotels, restaurants with flame use everywhere which poses a safety threat to the protection of 
ancient buildings. In order not to remove  the integrity of the ancient building environment, 
modern fire lanes are rarely added and the main fire-control measure is alert, or the water in the 
copper cylinder set saside, which makes little difference in curb the fire. 

3 EXPERIMENT 

First, experimental steps: In an reactor equipped with a stirrer, an appropriate amount of water is 
added in portions by weight, then add 1 g of phosphorylated castor oil and 2g of phosphonium 
hydroxysemethylsulfate, furthermore,1-2g of zinc oxide is added under stirring, 20-23g of 85% 
phosphoric acid is added dropwise for 15 minutes, and the mixture is stirred for 30 minutes to 
dissolve the solid completely. After 5-7g of liquid ammonia is introduced under the liquid 
surface for 1 hour under cooling conditions, then 3-5 g of boric acid can be added , next is to stir 
and cool the mixture for 1h , in this way can we prepare wood flame retardant products. 

Second, the application: apply the above-mentioned synthetic products to wood flame 
retardant experiments. Make the fir, pine, camphor, ginkgo, beech and cedar into 7mm wide , 
3mm thick, 15mm long wood, the wood then can be immersed in the above-mentioned synthetic 
flame retardant liquid for 30 minutes, after that it can be removed and dried, reference: GB / 
T2406-2008 "plastic combustion performance test method - oxygen index method" measures 
the ultimate oxygen index of the sample, the experimental results indicate a better flame 
retardant effect. The experimental data are shown in the following table: 

Table 1. 
Experimental woodUltimate oxygen index %

fir 48
pine 45
camphor 41
ginkgo 47
beech 46
cedar 45
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4 CONCLUSION 

The experiment finds that the invention mentioned in the paper has the simple technology for 
preparation, cheap and available raw materials, low costs, strong product permeability, high-
efficient antiflaming, convenient application, and good anticorrosion. It is pollution-free and 
easy to produce in a scale. Lots of wooden ancient buildings in Asia are threatened by fire 
hazards, thus such invention should be smeared on the surface of wooden ancient buildings. It 
has no need to replace building materials to protect buildings from being threatened by fire 
hazards. In this way, carriers of human civilization can be preserved well. It opens a new idea 
for protective technology of ancient buildings. 
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1 INTRODUCTION 

In recent years, with the release of immersive headsets using either virtual, augmented or mixed 
reality (VR, AR, MR) technologies, such as Google Cardboard, Samsung Gear VR, HTC Vive, 
Oculus Rift and Microsoft Hololens etc., reality technologies started gaining popularity day-by-
day as a contemporary technology trend. Beginning with 2000s they finally became (relatively) 
economically accessible (Fröjdman, 2016), although technology development process of reality 
technologies dates back to 1800s. In addition to these, according to some statistics companies 
such as Statista, CCS Insight, Markets and Markets etc., number of reality technology users will 
increase considerably for the next few years following this trend. So, it is obvious that these 
technologies will be used more and more in numerous and diversified fields. The field of 
cultural heritage is one of these. Some companies, museums and foundations have already 
started using these technologies in order to offer more realistic experience. The reason behind 
reality technologies' gaining popularity in the field of cultural heritage might be related with 
their being considered as a ‘time machine’, because “the idea of a time machine has triggered 
people’s imagination for many years, with different fantasies about how such a thing would look 
and work, and especially what experiences of ancient and future times it would give us” 
(Mosaker, 2001, 15). Apart from its being a ‘time machine’ for demonstrations of historical 
environments with a virtual population inhabiting the particular area, reality technologies help 
scientists store digitally online/offline, share, evaluate and discuss data between transcontinental 
geographies. It is also possible to: reconstruct historical environments virtually that are damaged 

An evaluation of the use of reality technologies in conservation of 
cultural heritage 

A. U. Hamurcu & A. Hamurcu 
Istanbul Technical University, Istanbul, Turkey 

ABSTRACT: Reality technologies (virtual, augmented and mixed reality), as today's 
technology trends, are drawing attention from different fields of studies. Statistics show that 
they will be used more and more in upcoming years, as they will be cheaper and more 
accessible. Concordantly, in the field of conservation of cultural heritage, some companies, 
museums and foundations have already started using these technologies in order to offer more 
realistic experience besides promoting production of data to be used in conservation of cultural 
heritage. For these reasons, first of all, via literature review, it is justified whether reality 
technologies can be considered as media for sustainable conservation and documentation. And 
then, by document analysis, the administrations’ awareness of reality technologies’ potentials in 
terms of sustainable conservation of heritage is discussed. The main aim of the study is to draw 
attention to the opportunities and challenges of reality technologies in the area of sustainable 
conservation. 
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or destroyed; use it as a tool for testing different hypotheses considering restoration actions; and 
perform virtual restoration (Carrozzino & Bergamasco, 2010). All in all, it is used for 
preservation, reconstruction, documentation, research and promotion of cultural heritage (Bruno 
et al., 2010). 

However, as Roussou (2002) defines, there are basics of presenting heritage: validity of 
information (authenticity) and accuracy in representation of the information. These are aimed to 
be achieved by scientist and expected from the audience/public. But, technologists who are 
visualizing the data, in some extent, are unfortunately “more concerned with the technical issues 
that pertain to implementation of the visualization and less concerned with authenticity and 
accuracy of the content itself” (ibid, 93). Hence it is open to any kind of interpretation that is 
resulting in a new reality. It is inevitable with virtual heritage that there might appear new 
interpretations of the past as these environments are most of the time made out of non or 
partially existing physical data (Rahaman & Tan, 2010). As a result, some requirements 
considering representation of data are defined: "high geometric accuracy, capture of all details, 
photorealism, high automation level, low cost, portability, application flexibility, and model size 
efficiency" (Hakim et al., 2004, in Noh et al., 2009, 50). However, there lies the challenges 
considering 

"selecting the appropriate methodology (sensor, hardware, software), the 
appropriate data processing procedure, designing the production workflow, and 
assuring that the final result is in accordance with all the given technical 
specifications and being able to fluently display and interact with the achieved 3D 
model" (Remondino & Rizzi, 2010, 92-93). 

Although there is search for a system model (Affleck & Thomas, 2005, Bakar et al., 2013, 
Boeykens et al., 2012, CCSDS, 2012, Ch'ng et al., 2013, Ogleby, 2007, Kinji et al., 2008, Vote 
et al., 2002, URL-1, White et al., 2004), there is no standard or protocol yet internationally set 
and adopted for establishing a virtual reality environment though there are some incentives 
regarding 'audit and certification of trustworthy digital repositories' (ISO, 2012, TDR, 2010). 
And, according to the survey done by UNESCO in 2017, there is no standard or protocol 
defined even at the national scale (based on given answers of 77% of respondents from 33 
countries). Unfortunately, the tendency is towards developing the particular technology and its 
usage in cultural heritage, especially in promoting cultural heritage rather than developing a 
standard for doing so. Apart from these, it is not fully discussed whether it is a sustainable way 
of conserving as it produces metadata that is getting hard to store, and not convertible to other 
data formats easily as data formats used are directly related with the type of modeling tool and 
reality technology used. If the speed of taking place of old technologies by new ones taken into 
consideration (which is generally referred as 6 months), then, it is self-evident that there is high 
need for a solution. 

Beginning with 2000s, usage of reality technologies in the area of preservation and 
conservation of cultural heritage gained pace as reality technologies became more accessible 
and cheaper. However, there are still some problems and limitations being faced. By analyzing 
various examples from different fields of applications, it is aimed to throw up a discussion about 
whether targets/aims are reached or not by putting forward pros and cons of use of reality 
technologies in conservation of heritage (Section 2). After that, it is addressed whether these 
technologies could be used for sustainable conservation praxis or not, and administrations’ 
awareness about this issue is discussed (Section 3). 

2 USE OF REALITY TECHNOLOGIES IN CONSERVATION OF CULTURAL 
HERITAGE 

According to UNESCO 2017 Operational Guidelines/Article 1, cultural heritage is (1) 
‘monuments: architectural works, works of monumental sculpture and painting, elements or 
structures of an archaeological nature, inscriptions, cave dwellings and combinations of 
features’; (2) ‘groups of buildings: groups of separate or connected buildings which, because of 
their architecture, their homogeneity or their place in the landscape’; and (3) ‘sites: works of 
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man or the combined works of nature and of man, and areas including archaeological sites’. On 
the other hand, virtual heritage is a representation of cultural heritage in means of computer 
visualizations by using virtual reality environment. In detail, Stone (1999, in Stone & Ojika, 
2000, 73) defines virtual heritage as: 

“the use of computer-based interactive technologies to record, preserve, or 
recreate artifacts, sites, and actors of historic, artistic, religious, and cultural 
significance and to deliver the results openly to a global audience in such a way as 
to provide formative educational experiences through electronic manipulations of 
time and space”. 

Hence, by definition, virtual reality environment is the medium for preserving data about 
cultural heritage, and communicating this information with users for different purposes (Zara, 
2004). For Roussou (2002, 93), it is “the synthesis, conservation, reproduction, representation, 
digital reprocessing, and display with the use of advanced imaging technology”. In conclusion, 
it can be seen that the general definition of virtual heritage is a re-visited definition of cultural 
heritage by UNESCO, but in a ‘digitalized’ format, where UNESCO (2003) prefers using the 
term ‘digital heritage’ and defines it as: 

"cultural, educational, scientific and administrative resources, as well as technical, 
legal, medical and other kinds of information created digitally, or converted into 
digital form from existing analogue resources", so that "they are frequently 
ephemeral, and require purposeful production, maintenance and management to 
be retained". 

All in all, in order to create an experience with reality technologies (especially interactive 
experience), historical artifacts, buildings or sites etc. are first modeled in computer, so that 
some important data such as dimensions, materials, appearance etc. of the asset are kept for 
documentation. On this side of the monitor stands the author of the system, who is basically, the 
scientist. Scientist adds new data - new knowledge to be shared and developed - concordantly 
with new excavations and discovery to the system - the database - (Vlahakis et al., 2001). “One 
of the important issue of virtual heritage system is how to manage virtual heritage assets. Based 
on networked storage system, asset management system can be implemented while supporting 
the various kinds of file formats of virtual heritages” (Kwon et al., 2001, 3). There are several 
digital representation techniques for storing and sharing data. These are classified under 4 main 
categories depending on the object of investigation and the method used for visualization: (1) 
image: static images of standalone 2D/3D objects; (2) movie: images/videos of 2D/3D objects 
placed in a 3D environment; (3) model: visual examinations of individual 3D virtual models; 
and finally (4) scene: navigation in 3D scenes consisted of many objects (Zara, 2004). In 
addition to these, there are different ways for presenting these, which are web service of 3D 
models, VR theater-based virtual heritage service, remote guided virtual heritage system (Kwon 
et al., 2001). However, one point that has to be highlighted here is that of the historical 
accuracy. No matter how virtually successful that the representation is, what matters is first of 
all the information being conveyed. This data is mostly about three different stages of existence 
of assets: non, semi, full. For non-existing and semi-existing assets, missing information is 
gathered and put together for a simulation of past, both with its environment and living. This 
type of usage of reality technologies is for reconstruction of a place in virtual reality 
environment, or for putting missing parts together for completeness – in means of physicality 
(manmade and environmental) and social life. In following stages, taking into consideration the 
simulated model, it is possible to reconstruct the asset in real. For fully existing assets, by using 
reality technologies, it is possible to achieve data and use this data for restoration and 
rehabilitation in the future. 

On the other side of the monitor stands the user who is trying to get into interaction with the 
data/information. Reality technologies – virtual reality (VR), augmented reality (AR), and 
mixed reality (MR) –, that are merely focused on aforementioned categories 3 and 4, aim 
interaction between the virtual environment and the user. It is possible to find examples of 3D 
models that are supported with specific information about the object, and enabling some moves 
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such as rotation, zooming in/out, etc. with audio presentations (Vlahakis et al., 2001). Whereas, 
virtual scenes/environment are directly experienced by users by technical appliances regarding 
different reality technologies, in other terms, one might enter a virtual space, walk through and 
interact with it. Even, interaction between multi users or with experts is available 
simultaneously. As Zara (2004) defines, the basic difference between a 3D model and a virtual 
scene/environment is that of the user interaction. Therefore, the main difference from that of 
other techniques lies under the user experience. Depending on the user profile, the user 
experience shows differences. For example, according to a study about a MR environment 
called ARCHEOGUIDE done by Vlahakis et al. (2001), young people who are accustomed to 
computer are more likely to name this experience as a video game or leisure activity, whereas, 
people in older ages with low levels of computer skills find it both as a learning and leisure 
activity. 

Through literature review, different examples are examined and pros and cons of use of 
reality technologies in conservation of heritage from both sides of the monitor are derived out 
and listed in Figure 1. It can be seen that although reality technologies stand as an alternative 
tool for conservation and promotion of cultural heritage, there still exist some outstanding 
drawbacks as: these technologies still need development; usability and user experience tests are 
needed to be done in order to put forward impact of these technologies on the audience/public, 
and also in order to present feedback for developing these technologies; and last but not least, 
there is the threat of virtual reality environments’ being taken as an alternative to existing 
cultural heritage as they are getting more and more easy to access, attractive to use, quick to get 
into interaction. And it is obvious that they will be quickly adopted by upcoming generations 
who are more accustomed to technology and technological development. 

Figure 1. Evaluation of Use of Reality Technologies in Conservation of Heritage (prepared by the 
authors with accompanying smart objects by Dinosoft Labs, Salazar, lipi from Noun Project). 
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3 DISCUSSION & CONCLUSION 

The traditional/conventional way of discovering and understanding the past is changing in terms 
of engagement: from passive to active interaction through reality technologies. According to 
statistics, number of VR users has increased from around 200,000 in 2014 to 90 million in 2017 
(Chang et al., 2017). It can be seen that technology users are increasing in number, and when it 
is compared with the upcoming generation, it is expected to be more. Not only the user number 
but area of usage is developing and getting widespread. So, it is inevitable to prevent use of 
reality technologies in the field of heritage. 

For UNESCO (2003) it is important to "ensure the preservation and universal accessibility of 
the world’s documentary heritage", which are "increasingly produced, distributed, accessed 
and maintained in digital form, creating a new legacy – the digital heritage". However as 
defined in the charter:  

Article.3 The world’s digital heritage is at risk of being lost to posterity. Contributing 
factors include the rapid obsolescence of the hardware and software which brings it to 
life, uncertainties about resources, responsibility and methods for maintenance and 
preservation, and the lack of supportive legislation. 

But, in contrary, there are no suggestions or obligations specified/defined in detail against 
prevention of this loss, despite the call for action. Preservation of virtual heritage is mainly 
based on its having a design of reliable systems or not, in condition that these systems are 
producing "authentic and stable digital objects". However, what is missing actually in this 
definition is that the variety of existing different types of systems and objects – high degree of 
fragmentation. "The specification of documentation and metadata standards, (…), remains a 
significant digital preservation issue" on its own (Richards et al., 2013, 313). This is the result 
of not yet developed strategies and policies concerning building up of virtual heritage. 
According to 

Article.10 Member States may wish to designate one or more agencies to take 
coordinating responsibility for the preservation of the digital heritage, and to make 
available necessary resources. The sharing of tasks and responsibilities may be based 
on existing roles and expertise. 

Following these, through literature review, it is found out that most of the projects regarding 
virtual heritage is done/handled by private or semi-private initiatives, universities or non-profit 
organizations (Affleck & Thomas, 2005, Bakar et al., 2013, Boeykens et al., 2012, Bruno et al., 
2010, Cabral et al., 2007, Calisi et al., 2017, Carrozzino & Bergamasco, 2010, Gaitatzes, et al., 
2000, Gaugne et al., 2014, Haydar et al., 2011, Jacobson & Vadnal, 2005, Laing et al., 2007, 
Ogleby, 2007, Kinji et al., 2008, Papagiannakis et al., 2005, Ruiz et al., 2002, URL-2, URL-3, 
URL-4, URL-5, URL-6, URL-7, URL-8, URL-9, Vlahakis et al., 2001, Vote et al., 2002, White 
et al., 2004, Zoellner et al., 2009), in some cases supported by international 
associations/commissions like UNESCO/European Commission/European Union, etc. 
(Carrozzino & Bergamasco, 2010, Calisi et al., 2017, Gaugne et al., 2014, Haydar et al., 2011, 
Papagiannakis et al., 2005, Vlahakis et al., 2001, White et al., 2004), public administrations 
(Bakar et al., 2013, Carrozzino & Bergamasco, 2010, Laing et al., 2007, Kinji et al., 2008, 
Papagiannakis et al., 2005, Vote et al., 2002), and private sector (Jacobson & Vadnal, 2005). 

It is “a challenge that can be achieved if all human, technological and ecological elements are 
met and scrupulously supervised and maintained” (Ruiz et al., 2002, 5). In other words, 
sustainability is the key term that should be addressed here. To begin with, in means of human 
factors, there is need for: professionals working in cooperation from different fields of study 
regarding any stage of preservation, documentation, representation, maintenance, management 
and promotion of virtual heritage besides sharing of experience regarding these stages; 
inclusiveness from each and every part of the society, and nations; access by public domains 
regardless of any geographical and national boundaries; promotion and support for access by 
disadvantageous groups (women, children, elderly and handicapped) who are not able to reach 
these kind of opportunities within their bounds of possibility, or who are socio-economically 
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segregated; creation of public awareness through formal, informal and lifelong learning 
programs. On behalf of ecological elements, heritage impact assessment studies should be 
prepared in means of evaluating possible outcomes – such as implementation of interpretive 
infrastructure and increasing number of visitors –of use of reality technologies. Last but not 
least, if we are to speak of technology, it is obvious that there is need for a settled 
protocol/standard for a system process so that: the virtual heritage is not lost; a balance between 
authenticity and representation to be created; and resources to be used efficiently. As reality 
technologies are open to development, their economic feasibility should be taken into 
consideration. However, it should not be overlooked that as these technologies are used in other 
fields of studies, they are getting more and more economically viable and accessible which in 
fact contribute to the economic sustainability. Taking into consideration all of the 
aforementioned aspects, in terms of sustainable conservation praxis, these should be "an integral 
part of the overall planning, budgeting, and management process of cultural heritage sites" 
(ICOMOS, 2007). However, it can be seen that they are not yet part of a comprehensive 
framework but they are projects done in piece meal. This results in challenges being faced in 
terms of finding qualified human-resource, and budget for technical equipment, technology 
building, qualified human-resource, etc. needed for project development and implementation. 
Also, it is sometimes possible to find convergent studies on the same particular topic causing 
unnecessary usage of financial, time and human resources. 

Despite these, one thing that is not addressed at all in literature and quite important is that of 
the use of reality technologies in conservation of heritage – apart from its aforementioned 
existing areas of usage - in means of simulating impact assessment in cases like evaluating 
effect of climate change and its damage on cultural heritage. Besides, there is no reference given 
regarding use of reality technologies as a tool for sustainable conservation in terms of adaptation 
to climate change and risk mitigation in the following important international documents 
published in the field of sustainable conservation in recent years: ‘Climate Change and World 
Heritage Report #22’ (UNESCO, 2007), ‘Managing Disaster Risks for World Heritage’ 
(UNESCO, 2010), ‘Guidance on Heritage Impact Assessments for Cultural World Heritage 
Properties’ (ICOMOS, 2011), ‘Managing Cultural World Heritage’ (UNESCO/ICCROM/ 
ICOMOS/ IUCN, 2013). By using these technologies, it is easy to estimate the possible impacts 
of climate change or natural disasters on cultural heritage so that risk mitigation processes could 
be developed and implemented accordingly to the results that could be gathered through 
different simulations, and it will get easier to develop new ideas and solutions in terms of 
sustainable conservation praxis. By testing different sustainable reconstruction, rehabilitation, 
and revitalization hypotheses before implementation, it is also possible to prevent undesired 
results of such processes. Not only using these technologies for documentation and relatively for 
representation to the audience or to academes, or in other terms for promoting cultural heritage, 
but also using them for supporting sustainable conservation praxis is possible. When considered 
in these terms, inclusion of use of reality technologies for these purposes will open a new era in 
sustainable preservation and conservation of cultural heritage. 
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1 INTRODUCTION 

Many earthquakes have occurred in Japan. The Hyogoken-Nanbu earthquake in 1995 (M7.3) 
and the Tohoku-Chiho Taiheiyo-Oki earthquake (M9.0) in 2011 damaged many structures 
(Editorial, 1998; Architectural, 2011). However, some traditional wooden structures did not 
collapse, even after experiencing many earthquakes.

The Maesawa district of the inland Fukushima prefecture, which was registered as an 
IPDGHB (Important Preservation District for Groups of Historic Buildings) in 2011, is a 
mountain village (Agency, 2008; Agency, 2017) and contains many traditional thatched houses. 
A low-five-intensity earthquake on the Japanese seven-stage seismic scale was recorded near 
the Maesawa preservation district; nevertheless, none of the thatched houses suffered any 
damage. Hence, it is very important to understand their construction and structural 
characteristics. 

The purpose of this study is to analyze the structural and vibration characteristics of a 
thatched house. First, we carried out a field survey of two existing thatched houses in the 
Maesawa district to understand their construction and maintenance methods. Moreover, we 
conducted microtremor measurements for these houses and their ground to grasp the vibration 
characteristics. Finally, we calculated the yield base shear coefficient as an indicator of seismic 
performance based on the data obtained from the field survey. 

Structural characteristics of traditional thatched Chumon-Zukuri 
houses in the old mountain village of Maesawa, Japan 

K. Kawashima 
Division of Architecture and Urban Studies, Faculty of Urban Environmental Sciences, Tokyo 
Metropolitan University, Tokyo, Japan 

X. Chen & N. Takiyama 
Department of Architecture and Building Engineering, Graduate School of Urban Environmental 
Sciences, Tokyo Metropolitan University, Tokyo, Japan 

ABSTRACT: The Maesawa preservation district of the inland Fukushima prefecture contains 
many traditional thatched Chumon-Zukuri houses, which have an L-shaped plan. Despite the 
many earthquakes in the past, there has been no damage to any of the houses. In this study, we 
estimated the seismic performance of a thatched house in the Maesawa preservation district, 
Fukushima prefecture, through a field survey to understand its structural and vibrational 
characteristics. First, we carried out a field survey of an L-shaped Chumon-Zukuri thatched 
house and a rectangular Sugoya thatched house to understand their construction and 
maintenance methods. Moreover, we conducted microtremor measurements for these houses 
and the nearby ground to analyze the vibrational characteristics. Finally, we calculated the yield 
base shear coefficient as an indicator of seismic performance. 
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2 LOCATION OF MAESAWA IN FUKUSHIMA PREFECTURE 

2.1 Maesawa preservation district 
The Maesawa district is a mountain village and was registered as an IPDGHB in 2011 
(Association, 2017). Many households have a thatched roof and are built on land surrounded by 
mountains, as shown in Figure 1. The thatched houses have a large building pitch. This district 
has approximately 14 thatched houses: 10 L-shaped houses called Chumon-Zukuri and four 
rectangle-shaped houses called Sugoya. The Maesawa preservation district is a tourist spot. 

Microtremors in the ground were measured to clarify the surface ground condition. The 
measurement points were Ground A and B, as shown in Figure 1. Figure 2 shows the resultant 
horizontal-to-vertical (H/V) spectra. The natural frequency is approximately 2.2 Hz in the north-
south (NS) and east-west (EW) directions for Ground A, and 3.0 Hz for Ground B. 

2.2 Chumon-Zukuri house 
The typical plan of a Chumon-Zukuri is shown in Figure 3 (Minamiaizu, 2010). The stable, 
called the Umaya, connects with the main house, called the Omoya. A Chumon-Zukuri house 
has an L-shaped plan; the Umaya protrudes from the Omoya. The thatched houses generally 
have a hipped roof on the Omoya and a gable roof or hip-and-gable roof on the Umaya. Their 
eaves are high, and their walls have a glorious exposed wooden framework; e.g., columns, 
beams, struts, and many penetrating tie beams. This style has been established as the top 
farmhouse-type construction method. The rectangle-shaped houses, called Sugoya, have only 
the Omoya, with no Umaya. 

Figure 1. Maesawa preservation district. (a) Photo and (b) topographical map.

Figure 2. H/V Spectra. Figure 3. Typical plan of a Chumon-Zukuri.
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3 STRUCTURAL INVESTIGATION OF A TRADITIONAL THATCHED HOUSE 

3.1 Structural investigation contents 
The thatched houses were investigated in the Maesawa preservation district from July 28 to 29, 
2017. We selected two thatched houses: House A was a Chumon-Zukuri house, and House B 
was a Sugoya house. The following steps were carried out as part of the structural investigation. 

− Drawing plans: The floor and sectional plans were drawn to clarify the structural 
components, joint details, house weight, etc. 

− Interviews: Inhabitants were asked for information on the house and maintenance 
methods. 

− Deterioration check: Termite damage, column moisture content, and any inclination 
of the houses were confirmed. 

− Microtremor measurement: Microtremor measurements were conducted for each 
thatched house. 

3.2 Deterioration and damage history of the thatched houses 
The moisture content, termite damage to the columns, section size, and column inclinations are 
indicated in Tables 1 and 2. 

House A was built approximately 110 years ago and was relocated in 1990. Chestnut wood 
was used for the main members, but some members were replaced with cedar at the time of 
relocation. An antiseptic treatment was conducted and the roof was rethatched at the time of 
relocation; after that, the roof was rethatched irregularly. 

The thickness of the thatched roof is 350mm. The column inclinations were measured, and 
the maximum deformation angle was 0.005rad in the ridge direction. The moisture content of 
the columns was approximately 20% on the first floor and 34% on the underfloor. Termite 
damage was not found. 

House B was built approximately 80 years ago. Pine and cedar were used for the main 
members. The roof was partially rethatched, but the complete roof was done five years ago. 

The thickness of the thatched roof is 350mm. The column inclination was determined, and 
the maximum deformation angle was 0.0058rad in the span direction. The moisture content of 
the columns was approximately 23% on the first floor and 20% on the underfloor. Termite 
damage was not found. 

Table 1. Moisture content and termite damage to the columns. 
Mean column moisture content (%) Termite 

damage Underfloor First floor Attic space
House A 34.2 20.3 18.8 None
House B 20.2 22.5 -- None

Table 2. Section size and column inclination. 

Column-section size (mm) Column inclinations of the first floor (/1000 rad)
Span direction Ridge direction

Main Standard Max. Avg. Max. Avg.
House A 340 140 West 4.6 West 0.4 North 5.1 South 1.0
House B 230 130 East 5.8 West 0.7 North 4.2 North 0.7

3.3 Drawing plans and weight calculation 
The structure of House A is shown in Figure 4. The plan is shown in Figure 4(a), the front 
facade is shown in Figure 4(b), and the roof frame is shown in Figure 4(c). This is a one-storied 
house. The cross section along the span, S1 and S4, is shown in Figures 4(d) and (e), and the 
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ridge cross section, S2 and S3, is shown in Figures 4(f) and (g). The columns are set on the 
ground sill. 

Figure 4. Drawings of House A.
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Figure 5. Drawings of House B.

Table 3. Structural parameters of Houses A and B. 

House Story height 
(mm) 

Weight 
(kN) 

Floor area 
(m2) 

Number 
of 

columns 

First frequency 
(Hz) 

Base shear 
coefficient 

Ridge 
dir. 

Span 
dir. 

Ridge 
dir. Span dir. 

A 4600 304.0 135 48 3.3 3.5 0.57 0.61
B 4600 170.0 86 38 3.6 3.2 0.54 0.63

The structure of House B is shown in Figure 5. The plan is shown in Figure 5(a) and the front 
facade is shown in Figure 5(b). This is a one-storied house. The cross section along the ridge, 
S1, is shown in Figure 4(c), and the span cross section, S2, is shown in Figure 4(d). The 
columns are set on the ground sill. 

Table 3 lists some structural parameters of both the houses. The weights of the houses were 
calculated based on the timber volume determined from a drawing (Architectural, 2004). For 
House A, the number of columns per unit area was 0.35m-2, and the weight of each column was 
6.32kN. For House B, the number of columns per unit area was 0.44 m-2, and the weight of each 
column was 4.47kN. 

3.4 Vibration characteristics by microtremor measurement 
Microtremor measurements were conducted for both houses. Several overdamping velocimeters 
were used, and simultaneous measurements were conducted for 500 s (about 8 min). 

The microtremor measurement results for House A are shown in Figure 6. The measurement 
points are indicated in Figure 6(a). One velocimeter was installed on the ground, and others 
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were installed in the attic. The first natural frequencies f1 are given in Table 3. The first natural 
frequency f1 in the ridge direction is 3.3 Hz, as shown in the Fourier spectrum ratio in Figure 
6(b); that in the span direction is 3.5 Hz. The vibration modes of House A are shown in Figures 
6(c)-(h). It was found that House A had become separated at the joint between the Omoya and 
Umaya. A large burden leaned on the column at the corner of the joint. 

Figure 6. Vibration characteristics of House A.
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Figure 7. Vibration characteristics of House B

The microtremor measurement results for House B are shown in Figure 7. The measurement 
points are indicated in Figure 7(a). The first natural frequencies f1 are given in Table 3. The first 
natural frequency f1 in the ridge direction is 3.6 Hz, as shown in the Fourier spectrum ratio in 
Figure 7(b); that in the span direction is 3.2 Hz. The vibration modes of House B are shown in 
Figures 7(c)-(h).  

1ESTIMATION OF YIELD BASE SHEAR COEFFICIENT 

The yield base shear coefficient was calculated by simply combining the restoring forces using 
the limit-strength calculation (Japan, 2011; Editorial, 2008). In the conventional method, the 
base shear coefficient at 1/30 rad is used as the yield base shear coefficient Cy. Using Cy as an 
indicator, the seismic resistance was evaluated. 

The base shear coefficient of House A is shown in Figure 8(a). The yield base shear 
coefficient Cy was 0.57 at 1/30 rad in the ridge direction, and 0.61 at 1/30 rad in the span 
direction. The base shear coefficient of House B is shown in Figure 8(b). The yield base shear 
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coefficient Cy was 0.54 at 1/30 rad in the ridge direction, and 0.63 at 1/30 rad in the span 
direction. 

(a) House A

(b) House B
Figure 8. Base shear coefficient.

CONCLUSIONS 

In this study, we estimated the seismic performance of thatched houses in the Maesawa 
preservation district, Fukushima prefecture, through a field survey to understand their structural 
and vibrational characteristics. First, we carried out a field survey of Chumon-Zukuri and 
Sugoya thatched houses to understand their construction and maintenance methods. Moreover, 
we conducted microtremor measurements for these houses and the ground to analyze the 
vibrational characteristics. Finally, we calculated the yield base shear coefficient as an indicator 
of seismic performance.  

The major findings from this study are summarized as follows: 
− We conducted microtremor measurements to clarify the surface ground condition. 

The natural frequency of the ground was approximately 2Hz to 3Hz. 
− Based on the house vibration mode, it was found that the amplitude of the ridge 

direction had a large gap at the joint between the Omoya and Umaya. It is supposed 
that House A had become separated at that joint and a large burden rested on the 
column at the corner of the joint. 
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− The thatched houses in the Maesawa preservation district had a comparatively high 
shear force. 
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1 INTRODUCTION. THE STATE-SUBSIDIZED HOUSING PROGRAMMES IN THE 
PORTUGUESE 20TH CENTURY 

This article is an extension of the research project entitled ‘Mapping Public Housing: A critical 
review of the State-subsidized residential architecture in Portugal (1910-1974)’ [PTDC/CPC-
HAT/1688/2014]. The project focused on the role of the State as a provider of housing, and its 
aim is to identify the public programmes and their spatial concretisations (estates, collective 
buildings or single-family houses), thus establishing a relationship between public housing 
programmes and political and legal contexts, identifying construction systems and housing 
types, and geo-referencing urban contexts in which the initiatives are inscribed. In the 
introduction, we will provide a short overview of the public housing programmes implemented 

Portuguese state-subsidized housing projects. A general overview 
of a recent heritage 

G. Lameira & L. Rocha 
Centre for Studies in Architecture and Urbanism (CEAU-FAUP), Faculty of Architecture, University of 
Porto, Porto, Portugal 

ABSTRACT: In Portugal, although the single-family housing model remained a preference for 
most state-provided housing initiatives until late into the 20th century, in the 1940s it became 
obvious that this housing model would be unable to resolve the lack of housing. Between the 
1920s and the early 1970s, this fact brought about the emergence of various types of 
multifamily housing buildings, constructed by different types of promoters, such as private 
individuals, real estate developers, and public and cooperative housing initiatives, the latter 
being more constrained at an economic level.This article proposes a panoramic overview 
regarding the state-subsidized housing programmes built in Portugal until the early 1970s, 
focusing specifically on multifamily housing built by Casas de Renda Económica [CRE], the 
‘Affordable Rent Houses Programme’, with funds from Social Security via   
HabitaçõesEconómicas - Federação de Caixas de Previdência [HE-FCP]. The ‘Affordable Rent 
Houses Programme’ rested on a specific regulation framework, namely Law nº2007, dated 7 
May 1945, which allowed for the construction of housing blocks of up to four-storeys high, 
intended for rent or sale, according to the option selected by the promoting organisation. The 
aim is to identify the main characteristics of this housing stock as well as their impact on the 
cities’ expansion. The housing estates built during these decades brought new housing types, in 
many ways radically different from the most current solutions that characterised the single-
family models: the access systems, the organisation of the functional programme, the design of 
the façades and also the materiality of the buildings. Thus, this study will focus on an analysis 
of these architectural principles, aiming to support further actions on both the transformation 
process and preservation of the buildings.Although not referring to a particular historic 
structure, we believe that this large set of buildings, constructed over several decades, 
representsmodern heritage that in many ways triggers the need for reasonedconsideration on 
strategies for valorisation, rehabilitation or reuse as well as an analysis of the buildings’ 
adaptability to the requirements of contemporary living. 
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in Portugal between 1910 and 1974. The first section will take up the particularities of the 
‘Affordable Rent Houses Programme’ (Casas de Renda Económica - CRE) and the second 
section will focus on a set of buildings constructed under this specific housing programme. 

1.1 Public housing programmes in Portugal 

1.1.1 The ordinary construction of modernity: context, political framework, models 
During the 20th century, the issue of housing representeda major political and public concern 
across Europe as authorities were confronted with the need to provide solutions to the 
substantial challenges arising from growing urban societies, the conditions of low-income 
populations, the migration from rural areas to city centres, and the devastation of two world 
wars. 

As in other European countries, the Portuguese state (central governments, municipalities), 
sought to address these concerns,begun at the time of the founding of the Republic (1910) and 
via different policies, programmes and actions. Over the decades that followed, particular 
national circumstances of a social, economic, and cultural nature shaped different housing 
stocks, incorporating into the debate the discussion of contemporary spatial and social concepts 
such as comfort, privacy or minimum dwelling.Portugal experienced different political 
frameworks during this period from the 1st Republic (1910-1926) to Estado Novo dictatorship 
regime (1933-1974), with the state promoting and subsidising thousands of housing units, and 
proposing distinct housing solutions (construction process, typologies, urban integration) deeply 
related to the ideology and welfare policies of the authoritarian regime. 

In the first housing programme implemented during the Estado Novo, the construction of 
single-family houses was viewed as the symbol of an “instrument of social control”, a sort of 
“archetypal symbol of nationalism” (Silva & Ramos, 2015: 261). This ‘Affordable Houses 
Programme’ (Casas Económicas, decree nº23.052, 23 September 1933) was based on a 
principle of a rent-to-own property scheme in which the monthly rent included payment on the 
house overa 20-year period (later 25 years), the purpose of which was to transfer ownership of 
the dwelling to the residents. 

In the post-war context, three programmes were implemented which defined a turning point 
in the 1950s in terms of public housing policies: 

The ‘Houses for Poor Families Programme’ (Casas para FamíliasPobres, decree-law 
nº34.486, 6 April 1945) was meant for the most disadvantaged populationswhose resources 
were so limited that they were ineligible for housing via other state housing offers. Although 
this programme started with individual houses, after the 1950s it turned to the multifamily 
housing model. 

The ‘AffordableRentHousesProgramme’ (Casas de Renda Económica, law nº 2007, 7 May 
1945), implemented via HE-FCP (Habitações Económicas - Federação de Caixas de 
Previdência), hadanotheraim. It was focused on constructing rental housing but also 
acknowledged that the single-house model would not resolve the needs at the time. This housing 
programme targeted the residents who could not apply to the ‘Affordable Houses Programme’, 
broadening the access to lower rent houses. This housing initiative is particularly relevant, both 
in the number of multifamily housing estates produced during its lifetime and in the complexity 
and diversity of the proposed housing types and models. 

The ‘Houses with Controlled Rent Programme’ (Casas de Renda Limitada, decree-law 
nº36.212, 7 April 1947), from another perspective, tried to increase cooperation between private 
investment and the public sector, although implementing the previous fixing of the maximum 
total rent to be charged for the apartments. 

The ‘Houses built or Acquired through loan Programme’ (Casas 
ConstruídasouAdquiridasatravés de Empréstimo, law 2092, 9 April 1958), another housing 
programme implemented via HE-FCP, established the basis on which to approve loans to build 
or buy houses to those beneficiaries of the Insurance Fund (Caixa de Previdência). These 
programmesgave rise (although under distinct circumstances) to residential settlements of 
varying sizes that were built in the first peripheries of the cities, playing a key role in their 
planned expansion as urbanisation works were earmarked for development by the 
municipalities. In Oporto, for example, the ‘Houses built under the Improvement Plan for the 
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city of Oporto’ (decree-law 40.616, 28 May 1956) were strongly linked to the ‘Houses for Poor 
Families Programme’. 

2 THE PARTICULAR CASE OF THE ‘AFFORDABLE RENT HOUSES PROGRAMME’ 

2.1 Background. Regulatory framework evolution 
The ‘Affordable Rent Houses Programme’ was based on a specific regulation framework, 
namely Law nº2007, dated 7 May 1945, followed by decree-law nº35.611, dated 25 April 1946, 
Law nº2092, dated 9 April 1958 and decree-law nº419, dated 4 October 1977. 

According to Law nº2007, the ‘Affordable Rent Houses’, constructed in urban or industrial 
centres, should have direct access to each dwelling and have a maximum of 4 floors, among 
other specifications relating to hygienic conditions, water distribution systems or areas of 
interior spaces. The government could authorise the construction of taller buildings (blocks) but 
only in exceptional cases. This regulation sought to promote the construction of affordable 
housing to be rented or sold to middle class families. Also, it enabled social security 
institutions1 to participate.Therefore, the decree-law nº 35.611 mainly provided an impetus to 
the implementation of the previously defined plan2, with specific conditions related to the 
investment from social security institutions for the construction of ‘Affordable Houses’, 
‘Affordable Rent Houses’ and ‘Income buildings’. Theframework allowing institutions to 
cooperate were expandedby Law nº 2092, namely with respectto the construction (for rent or 
transfer) of ‘Affordable Houses’, ‘Affordable Rent Houses’ and ‘Rent-Free Houses’ and to the 
granting of loans for the construction or improvement of residents’ own housing. Decree-law 
nº419, from 1977, allows the ‘Affordable Rent Houses’ to be sold to their respective tenants. 

The ‘Affordable Rent Houses Programme’ originated with the intention to build affordable 
houses with funds from Social Security via HE-FCP. Beginning in 1946, the HE-FCP was 
supported by the aforementioned decree-law 35.611. Thus, over 26 years they were responsible 
for an extensive body of work, both in terms of financing and supporting the construction of 
‘Affordable Rent Houses’ and by deepening and innovating the way one thinks of the 
inhabitable space (Tavares, 2016: 21). The neighbourhoods built under this specific housing 
programme constitute a significant turning point with respect to public housing by offering the 
opportunity to introduce multifamily buildings. This ‘political’ change allowed for the 
introduction of new city models and urban arrangements in alignment with the precepts of the 
Charter of Athens and the desire to experiment with different architectural languages. Relevant 
transformations can also be seen in the design of the typologies, increasingly involved with the 
ideals underlying a ‘minimum dwelling’. 

2.2 Types and models 
According to the database of the ongoing research project ‘Mapping Public Housing’ 
[https://bit.ly/2qa224L], available at the conclusion of this work, 112 neighbourhoods and 
14420 dwellings were built via the ‘Affordable Rent Houses Programme’ with funds from 
Social Security via HE-FCP. These ensembles are located throughout the country, with special 
attention paid to the region of Lisbon and the North Coast (Tavares, 2015a: 17, vol.2). This was 
the field of study and work for a group of important actors interested in testing new types and 
models for the construction of housing aimed at a less advantaged social class. 

In the first phase, the strategy adopted by the HE was to use the Miguel Jacobettyproject for 
the Alvalade Complex3, built in Lisbon, as a model for the construction of other ensembles 
throughout the country. Although this was an important starting point, the arrival of Nuno 
Teotónio Pereira in 1948 proved to be an essential turning point in that it stimulated an 
architecture adjusted to the real needs of the population and suitable to each region’s character 
(Tavares, 2015a: 34-35, vol.1). This resulted in a number of planned but diversified projects by 
Nuno Teotónio Pereira, Nuno Portas, Bartolomeu da Costa Cabral, Vasco Croft, Fernando 
Távora, Ruyd’Athouguia, AlcinoSoutinho, João Andresen, and Conceição Silva, among others 
(Tavares, 2010: 49), constructed mainly in the 1950s and 1960s. Nevertheless, almost at the 
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same time, other examples stand out as experiments in the construction of large urban 
settlements such as Olivais (North/South) in Lisbon, or for the urban densification through tall 
residential towers, as in the Torres Vermelhas, inthe Pasteleira district in Oporto. 

2.3 Research questions and case studies 
Given this architectural, urban, social and political context, we will approach the housing sets 
built under the ‘Affordable Rent Houses Programme’ aiming to frame two research questions, 
namelyi) the strategies to approach these multifamily housing sets from the 
valorisation/preservation point of view, and ii) the architectural characteristics of this recent 
heritage that should be considered as identity or cultural heritage. 

As particular case studies, thearticleproposestheanalysisofthefollowingresidential complexes: 
CRE Alvalade complex, Cells 1 and 2 (Lisbon, 1945-1948), Miguel Jacobetty Rosa; Ramal de 
Residential Unit (Porto, 1950-1954), Fernando Távora; Soda Póvoa neighbourhood (Vila 
Franca de Xira, 1953), Nuno Teotónio Pereira; Santa Marta estate (Barcelos, 1955-1962), Nuno 
Teotónio Pereira; Cabo Mor estate (Vila Nova de Gaia, 1957), João Andresen; Caixas da 
Previdência neighbourhood (Parede, 1957), Rui Athouguia; Caixas da Previdência 
neighbourhood (Coimbra, 1965), Jorge Albuquerque; Torres vermelhas d aPasteleira (Oporto, 
1966-1972), João Serôdio, Luís Almeida d’Eça, Rui Paixão. The methodology to achieve these 
objectives is based on archival research (primary sources), bibliographic survey (secondary 
sources) and terrain research (visits to case studies). 

3 MULTIFAMILY RESIDENTIAL COMPLEXES BUILT BETWEEN THE 1950S-1970S: 
SOME CRE EXAMPLES 

3.1 Project/apartment typification: CRE Alvalade Complex, Cells 1 and 2 (Lisbon, 1945-1948) 
The CRE complex built in theAlvalade neighbourhood (cells 1 and 2) is a large residential set 
with 302 buildings and 2066 dwellings. This neighbourhood corresponds to the first stage of the 
development of the Urbanization Plan of Alvalade (arch. Faria da Costa). Miguel Jacobetty 
Rosa, the architect in charge, proposed a type-project with 9 variants (3 series with 3 types of 
buildings each), according to the size of the household and economic conditions of residents. 
Series I buildings are 3-storey edifices while the buildings from series II and III have 4 storeys. 

Although the housing buildings aim to implement a nationalist model with historicist roots 
and to display traditionalist architectural languages, the apartment design developed by M. 
Jacobetty is closely linked to the rationalist theories of Alexander Klein and Enrico Griffini, 
such as the minimum dwelling areas, the optimisation of the circulation and access areas, and 
the design variants according to the household (Jacobetty, 1948 [2008], 276); (Costa, 2010, 46). 
Jacobetty under scores the need to rationalise the apartment design as a way to reduce the area: 
cutting the circulation areas; condensing the living space andestablishing a better geometry in 
the correlation of the compartments. 

The type-projects developed by Jacobetty were very detailed in terms of the compartment’s 
areas and correlation expressed in drawing schemes and specific maps, which recall the studies 
developed later by Nuno Portas regarding the housing areas and family’s needs (Portas, 1964). 
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Figure 1. Perspective from Roma 
Avenue. ©Nuno Teotónio Pereira 
archive. SIPA/IHRU. 

Figure 2. Partial Plan with circulations chemes. ©’Grandes 
Problemas de Lisboa’, Revista Municipal, nº26, 3º trimestre, 
1945, CLM. 

3.2 Rational urbanisation plan/ housing typology: Ramalde Residential Unit (Porto,1950-
1954) 

The Ramalde Residential Unit is located near Boavista Avenue in the western part of the city of 
Oporto, occupying a lot of considerable size. The Municipal Council proposed a specific plan 
for the area, called the ‘Ramalde Partial Urbanisation Plan’(1948), including housing (106 
blocks), commercial buildings, schools, and sports buildings. The buildings would enjoy a 
rational layout so that their façades could benefit from the best solar exposure. The residential 
complex, well organised from a morphological point of view, proposed a sort of autonomous 
garden city, following the principles stated in the Charter of Athens, which in the late 1940s was 
a novelty in Oporto.The plan was organised along two main structuring axes, perpendicular to 
each other: one perpendicular to Boavista Avenue and another crossing the centre of the 
composition, outlining its centrality.This plan underwent several adjustments and was reduced 
to the construction of 26 collective housing buildings, carried out in a two-stage process, with 
the project being awarded to architect Fernando Távora. The relationship between the exterior 
space and the height of the buildings was carefully defined, apparently following the studies 
which Walter Gropius presented at the 3rd Congress of CIAM (Congrès International 
d’ArchitectureModerne) in 1930. 

The spatial organisation of the small apartments faced the challenge of reducing and 
simplifying the programme of the household, in this case mainly through the elimination of 
unnecessary circulation spaces, with the living room becoming the central distribution area. 
Also, the rational and clear layout allowed for optimising the use of spaces, especially via the 
detailed design of the service areas and the integration of the wardrobes in the remaining spaces. 

Figure 3. Site plan Phases 1 and 2 ©Department 
Património Imobiliário from IGFSS, Oporto. 

Figure 4. Ground floor and type floor plan 
©Department PatrimónioImobiliário from IGFSS, 
Oporto. 
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3.3 Innovation in the access system: Soda Póvoa neighbourhood (Vila Franca de Xira,1953) 
Located in the Soda Póvoa neighbourhood in Póvoa de Santa Iria is a project designed by 
architect Nuno Teotónio Pereira. The project from 1953 (preliminary draft) envisaged a phased 
construction consisting of 2 sets of 2 buildings of 4 floors each, in a total of 24 dwellings, and 
another 28 in single-family houses, being carried out only 2 blocks and 12 dwellings. 

Each floor has three dwellings, two in the same building, both with three bedrooms, and one 
four-room apartment in the other volume. The spatial distribution of the apartments takes 
advantage of the solar orientation and clearly separates daylight areas from night areas. The two 
symmetrical dwellings of smaller size stand out for their simplified programme and the central 
space with kitchen and dining/living room. The second type has a more complex programme 
with a clear separation between the kitchen and the common room and a maid’s area, which 
introduces a different dynamic in the dwelling. Also, the connection between the office and the 
living room allows for either individual or combined use, which introduces the modern concept 
of flexibility into the domestic space.In these multifamily housing buildings, the distribution 
gallery stands out, facing north. Formally, this access system is distinguished by the occasional 
connections to the buildings and the relationship with the autonomous volume of the stairwell. 
From the functional point of view, it consists of an intermediate space, one of crossing and 
interaction. This system is also part of the volumetric composition of the ensemble establishing 
the relationship between the two buildings, which allows each one to have an independent 
layout in the plot. This site plan also guarantees the equal importance between façades by 
voiding the front/back hierarchy. 

Figure 5. Type floor plan ©Nuno Teotónio Pereira archive, 
SIPA/IHRU. 

Figure 6. View of the vertical 
access ©Nuno Teotónio Pereira 
archive, SIPA/IHRU. 

3.4 Modern Movement signs through materiality: Cabo Mor estate (Vila Nova de Gaia, 1957) 
The Cabo Mor estate is located in Vila Nova de Gaia and was designed by architect João 
Andersen in 1957 (built in 1958). The plan of this residential complex comprises six 3-storey 
buildings with raised basement and a school.  Housing buildings were placed parallel to each 
other facing north-south. Each building includes two mirrored units with centrally accessed 
stairways and two apartments per floor. The exterior areas between the buildings of this set were 
planned to be green areas with pathways. 

Each floor has one three-room apartment and one four-room apartment (72 dwellings total). 
The apartment noticeably separates daylight areas (kitchen/common living room) from the 
bedrooms according to solar orientation (bedrooms facing east). The core service areas are 
located near the entrance. 

The most relevant feature in this residential complex is the critical view of the Modern 
Movement principles and formal solutions. On the one hand, Andersen clearly attempts to 
combine white and clean forms with traditional elements and construction techniques, namely 
the gable roof design. On the other hand, the use of a specific lexicon such as the precast 
ventilation tiles (balconies, basement), which suggests an inspiration from the Brazilian 
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approach to the Modern features, the concrete roller shutter boxes, and the entrance design, are 
in line with the materiality that Le Corbusier applied in some of his designs. 

From a contemporary perspective, it can be said this housing set has undergone little or 
nothing in terms of maintenance procedures or intervention actions since its construction. 

Figure 7. View from the housing 
buildings ©Maria Tavares, 2011. 

Figure 8. Site plan. ©Department Património Imobiliário from 
IGFSS, Oporto. 

3.5 The modern concept in the interior spatial organization: Caixas da Previdência 
neighbourhood (Parede, 1957) 

The Caixas da Previdência neighbourhood, designed by Ruyd’Athouguia, consists of a group of 
7 blocks of 4 floors with an exclusively housing programme. This complex is located in Parede, 
a coastal town that is part of the Municipality of Cascais, near Lisbon. The site plan of this 
complex is characterised by the layout of the blocks in parallel and by the definition of a large 
common exterior space, which breaks with the surrounding urban structure.The narrow and long 
volumes serve to gather the housing typologies with symmetrical structure from the respective 
vertical access core. The spatial distribution of the dwellings is based on the clear division 
between the service spaces, facing north, and the remaining spaces arranged to south. 

The modern concept of living is mainly reflected in the design of the “kitchen corridor”, 
similar to the Frankfurt Kitchen4, with a rectangular layout and a small but very functional 
space. In this case, the kitchen does not appear integrated into the living area but rather 
associated with a service area, also consisting of a pantry, a utility room and a WC. This set is 
also revealed in the façade through a composition of horizontal windows and prefabricated 
concrete grids. Furthermore, the central space - the common room - reveals a multifunctional 
character by the possible connection to one of the bedrooms for a use adapted to the residents’ 
needs. 

Figure 9. General view ©Cascais municipal 
council. 

Figure 10. Kitchen detail Type 3 ©Graça Correia (2008: 
117). 
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3.6 Tradition, context and modernity: Santa Marta estate (Barcelos, 1955-1962) 
The Santa Marta estate was designed in the mid-1950s by Nuno Teotónio Pereira, a figurehead 
of the HE-FCP. Santa Marta is located in Barcelos, which in the 1950s was a rural town in the 
north of Portugal near a railway line. This small neighbourhood has two 2-storey housing 
buildings composed of 10 side-to-side units (with two super imposed apartments each). The first 
version of the project, dating from 1957, was quite different from the current set: it proposed a 
2-storey building with regular shape and gallery access, quite close to the Modern Movement 
ideology (Correia, 2012).

The adopted language in the final version (building materials, roof and stair design, etc.) 
shows evidence of the balance between vernacular references and the influences of some INA-
Casa5 paradigms built during the early 1950s, namely the Quartiere Tiburtino in Rome 
(Ludovico Quaroni, Mario Ridolfi) and Quartiere a Cesate, Milano (Franco Albini, Ignazio 
Gardella, et al.). 

The scale of the buildings is adapted to the specific surrounding context as well as the 
construction techniques, suggesting the shifting paradigm from the Modern Movement’s 
international codes to more ‘humanised’ and ‘organic’ interventions. This search is materialised 
through the design of ‘in-between’ exterior spaces as extensions of the apartments or the 
individualised access to each dwelling, for example. Three types of apartments were designed 
for this set with a varying number of bedrooms (total 20 units).The plan is quite compact and 
follows the principles of minimum dwelling, separating the daylight areas (facing east) from the 
night areas (facing west and the private gardens). The common living room acts as the core 
area,congregatingseveraldomestic functions. Despite the clearly smaller area of this room, the 
plasticity of its shape plays a key role in the distribution of the plan. 

Figure 11. Perspective from the building. 
©Nuno Teotónio Pereira archive. 
SIPA/IHRU. 

Figure 12. Type 2 apartments. ©Department “Património 
Imobiliário” from IGFSS. Oporto. 

3.7 New languages and materiality: Caixas de Previdência neighbourhood (Coimbra,1965) 
The Caixas de Previdência neighbourhood in Coimbra (1965, 1st phase), from Jorge 
Albuquerque, comprises 9 multi-family housing buildings with 4 and 8 floors, combining two 
distinct access systems: vertical communication core and distribution gallery. The larger 
buildings comprise two entrance cores consisting of the main staircase on the façade and two 
interior elevators providing access to 3 dwellings per floor. In contrast, the remaining smaller 
buildings have an outer gallery and a central staircase, which allows access to 4 dwellings per 
floor. This case stands out for its difference in height between the gallery and the dwellings, 
guaranteeing greater privacy in the interior spaces. 

In this complex, signs of modernity can be identified in the language and materiality, both by 
the diversity of the materials and colours and by the volumetric composition of the ensemble 
and the absence of ornaments. In the larger buildings, especially noteworthy is the use of 
elements such as the flat roof, the horizontal windows, the projected balconies and the marking 
of the floor slabs in the façades. But this demand for modernity is even more evident in the 
smaller buildings, characterised by the design of the distribution gallery as well as the volume of 
the stairwell and the indentation in the side elevations. In addition, the lower finish stands out 
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with a base in stone whereas the upper finish is notable for its combination of flat and inclined 
rooftops. Regarding the coating materials, it is important to mention the diversity of textures and 
materials used in the distribution gallery, in the wall of the common staircase and in the side 
elevations, highlighting the grille for ventilation in the laundry. 

Figure 13. Entrance detail 
©Maria Tavares, 2012.

Figure 14. Site plan ©Department Património Imobiliário from 
IGFSS, Oporto.

3.8 Densification throughresidential parks: Torres Vermelhas da Pasteleira complex 
(Oporto,1966-1972) 

The housing complex of the Torres Vermelhas was part of the Pasteleira Plan, begun in 1956 
by the Oporto Municipality. This plan provided for the organization of the territory as a 
residential park with large green areas, dividing it into two cores and sectors with different sizes 
and characteristics.  The south core comprised two sectors, where the west sector corresponded 
to the Torres Vermelhas complex and the east sector was earmarked for private investment. This 
plan introduced a new city model, suggesting influences from the ideologies seen in the Charter 
of Athens.  

The Torres Vermelhas project, attributed to the architects João Serôdio (1932- ), Luis 
Almeida D'Eça (1921-2011) and Rui Paixão (1932- ), also proposes innovative residential 
models through several isolated buildings: 12 buildings, 6 towers and 6 blocks with different 
types of apartments.  

The 14-storey towers (6 units), set in landscaped spaces and surrounded by outdoor parking 
areas, have 4 apartments per floor, distributed symmetrically from a central core of elevators 
and stairs. The spatial distribution of the apartments stands by the concentration of the service 
areas next to the access core and by the central location of the common living room and its 
relation with the adjacent balcony. The remaining apartment blocks have two variations: one has 
6 floors and an architectural language similar to that of the towers. The upper floors consist of 
two apartments on each floor, displaying typological options that emphasise solar exposure and 
the separation of two functional cores. The other 5 apartment blocks have 5 floors and a similar 
access system, but distinct options in terms of architectural materiality (Lameira & Rocha, 
2017). 

The red bricks and concrete surfaces give the complex a very specific iconic identity, 
suggesting influences from the Italian production of the 1960s (the Quartiere INA-Casa 
Sant'Agnese, for example), namely in the ‘organicism’ of the site plan distribution, the 
volumetric deconstruction of the building’s volume, or the plasticity of the architectural 
language. 
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Figure 15. Construction ©Historical Archives 
from Secil/ Fábrica Macieira-Liz.

Figure 16. Site plan. ©IGFSS (Instituto de Gestão 
Financeira da Segurança Social). 

4 CONCLUSIONS 

At this point, a broad analysis of the ‘Affordable Rent Houses Programme’ and some of its 
paradigmatic productions has allowed for theconstruction of a possible reinterpretation and a 
wider understanding of the genealogy of the modernity in residential architecture in Portugal, 
especially among less known, studied or valued architectural productions. 

The methods underlying the HE-FCP and its role as a housing provider between the 1950s 
and the 1970s led to the construction of an organic and diversified architecture. On the one 
hand, a generation of architects headed by Nuno Teotónio Pereira were encouraged to design by 
taking into account the specific region’s character. On other hand, the construction of large 
pieces of the cities allowed for the development of high-rise buildings and the exploration of the 
principles of the Charter of Athens. 

The architectural evolutionary trends during the 1950-1970s can be clearly identified through 
the selected case studies, demonstrating that the architects responsible for these projects were 
fully committed to the ideals of the Modern Movement (and its later revision during the 1960s), 
or in a wider sense, to the renovation and modernisation of the architectural codes in force in 
Portugal since the 1950s.  

The architectural characteristics of the analysed examples can be categorised in several 
principles directly connected with the implementation of the ‘modern’ paradigm and with 
references from other international contexts. The identified principles, such as the new urban 
approaches 

‘rational urbanisation plans/densification through residential parks’; the
‘project and apartment typification’, the‘rational housing typology’, the ‘modern 
signs through materiality’or ‘new languages’, the ‘innovation in the access 
systems’, the ‘modern concept in the interior spatial organisation’,

and the balance between ‘tradition, context and modernity’, serve to assemble a comprehensive 
yet complex framework that can be broadened to a wider set of housing arrangements build 
during the same period, throughout different programmes. Although the residential buildings 
constructed under the ‘Affordable Rent Houses Programme’ via HE-FCP followed specific 
guidelines and economic constrains from the investment point of view that had naturally impact 
on the architectural standard of the buildings, these principles support the hypothesis that this 
recent heritage should be considered as identity or cultural heritage. 

The current preservation status of these housing sets is quite variable, with most buildings 
having been transformed without defined policies, or suffering from a complete lack of 
maintenance.  From the valorisation/preservation point of view, the strategies to approach these 
multifamily housing sets could well benefit from a closer involvement from the Municipalities 
in terms of financial support. 

Another main initiative is directed to raising both the residents’ and the experts’ awareness of 
the importance of this recent architectural heritage. In this context, the database developed by 
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the research project ‘Mapping Public Housing’ is an essential instrument for identifying and 
geo-referencing the housing programmes and respective initiatives. This platform available 
online gathers the process documents (memoirs, reports and assessment procedures, etc.), 
bibliography and photographic references, as well as the legal framework for each 
operation/estate/building. 
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ENDNOTES 

1 Law nº2007, Base II and Base IV, item d. 
2 Decree-law nº 35.611, article 3. 
3 CRE Alvalade complex, Cells 1 and 2 (Lisbon, 1945-1948). 
4 The Frankfurter Küche was developed in 1925 by the architect Margarete Schüte-Lihotzky (1897-2000) 

for the mass housing programs of Ernst May (1886-1970). cf. TOSTÕES, A., 2015 [2002]: 305.
5 The Plan INA-Casa was a general plan developed by the Italian government between 1949 and 1963 to 

provide public housing. 
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1 INTRODUCTION 

The philosophy of the urban Metabolism, it is very welcome to speak about the changes 
acquired for the growth and development of the city, aswell as the processes generated in the 
same way. 

“The word Metabolism induces a biological analogy that comes to substitute the 
mechanical metaphor of the orthodox modern architecture. He compares ours 
buildings and our cities with the energy process of the life: the cycles of change 
and the constant regeneration and destruction of the organic textile.  

It doesn´t talk each other so much of creating forms and styles, provisional 
declarations of a moment situation, is more tan a limit, as of expressing a 
philosophy and a new way of understanding architecture. 

In the oriental sphere, the technology is an extension of the proper one 
humanity; and, in any case, it must serve to the new transformations. Separating 
those parts that experience different change processes, one stems certain flexibility 
before the phenomena of growth, metamorphosis and death, common in the living 

Postwar recomposition: Warsaw 

J. M. López Jiménez, J. C. Gómez Vargas & F. Moreno Vargas 
University of Granada, Granada, Spain 

ABSTRACT: The liberation of Warsaw from the yoke, in one hand, of Nazi´s occupation and in 
the other one, of the Soviet allied siege, in the year 1945, entailed a process of rapid 
recomposition of the city. The inheritance during years was fulminated in five years causing the 
social collapse by the urban disidentification of the inhabitants. After the catastrophic 
destruction of the emblematic monuments and buildings of its historic center, the situation was 
addressed through three methodologies: historical, renovating and innovative. Therefore, those 
urban processes that followed the lines that the memory had drawn for them were used to carry 
out an involutive and regressive interpretation, in the historical recomposition of fragments, 
monumental pieces and embers of the ruins, with references to the value of its memory, of its 
identity, reworking the same historicist discourse. Under the command of Reconstruction´s 
Office for Warsaw Capital, and forming a multidisciplinary team led by the conservative Jan 
Zachwatowicz, there were discussions on how to address the reconstruction and reconfiguration 
of the damaged urban center. To this end, the intervention showed a green ring around the old 
urban center, founding the basis for the implantation and integration of the projects bordering 
the area and its traces, many of them disconnected from the historicist, eclectic and fragmentary 
drawing of the compact pre-war urban mesh. Supported by emblematic actions on patrimonial 
elements and infrastructures, a city was conceived behind the scenes during the Nazi 
domination, which was later diverted to the influence of a socialist political ideology whose 
future would mark the relationship between the city center and the perfipherical areas. 
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organisms. With it the human beings are facilitated control of your own habitat; 
that, foraddition or replacement, might adapthimself to its desires or specific 
circumstances”1. 

The emptiness after the reduction toashes and ruins of the buildings and main infrastructures 
encouraged a wishof urban overcoming by architects, urbanist and artists in the city of Warsaw.  

The capital of Poland, oppressed andattacked for centuries, already in thewest of the Second 
World war thatdestroyed completely its heredity, and taking a similar appellant, theremight be 
commented its case as ametabolic process of urbantransformation.  
The work in singular nodes ofintersection and meeting led in this Second Postwar period to 
raising theinherent process of change, in whichthey contained, with differentperspective, the 
urban enclaves fromwhich one began to reproduce the newcity model, inside the urban mesh. 

During the composition of arguments for the new Warsaw, the way realized provided a 
manuscript transmittedfrom the diverse methodologies experienced on this period. They ended 
in a consisting primary structureon which the new city was established. 

Could be possible to make understandthat mentioned urbanprocesses to confront the 
projection ofthe internal gaps generated in the city, after a catastrophe of the nature of 
theSecond World War, accelerated theintrinsic transformation processes. 

Its conjunction did finally of this city, "refills" of gaps, aunitary performance in the time, 
comprising varied oscillatingconceptions surrounding from the radical and innovator projects to 
the historicist, executed in parallel during the Full Quarter understood between1945 and 1970. 
With this diversity itwas formed, in only a quarter ofcentury, a finished quarter of city, where 
they were writing the oppositetendencies in contrasts dialogue form. 

For it the interventions appeared, founding the base of the future, like integration between the 
projects and its trace, many of them detached from the historicist, eclectic and fragmentary 
drawing of the urban mesh of prewar period. 

With the appearance of the Office ofReconstruction for Capital2 and thestratification in 
ideologically oppositemultidisciplinary teams, a prosperousperiod inaugurated of projects 
thatended in the current mesh that configure Warsaw. 

2 GLOBAL VISION 

In the hierarchic layout framework in which Warsaw was re-formed, they began to arise from 
the postwar period, (green) public spaces which link to the main lines. It contributed to  induce 
the high integration in the structure of the consolidated nucleus, being part of the system of nets 
of the city. 

Starting in the connection of Warsaw from a few new traces, South North much differentiated 
as for its project of shape (it removes Marsza kowska was conceived as the avenue for the 
masses, it implanted and arisen from urban projects like the MDM that its spacial and 
environmentdevelop were giving it, while Jana Pawla II arose like a bet of road shape, inserted 
in residential projects) public spaces of new formation that began to integrate in these avenues 
the existing green spaces, the parks and those growing areas. 

In similar way, the existing relation between East and West across the Route of the Heroes 
and Jerozolimskie, received performances with extensive wooded areas, emphasizing the link of 
spaces realized in connection of these two road lines along the Vistula. 

The work in the scarp turned out to be important from two physical levels, one placed in the 
low level next to the river. Other where the level jump was taking place, was located in the top 
of the hill serving as transit towards these hoisted spaces which practised like elements of 
landscape integration. 
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Figure 1. MESH .Global Vision. Authors.

3 PERIMETRAL LINES. THE SCARP OF THE RIO VISTULA AND ITS GREEN RING 

The works of recomposition, in thefirst moment, did not link itsperformances near to the river 
area, the Vistula, cause between other things, for theexcessive buildings destruction, although 
the acceptable regenerationof this band close to the historical heartof the city permited the 
creation ofareas for free time tied to the scarp. 
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Figure 2. Surrounding areas near the Scarp of Vistula. Authors.

Little by little the works carried out somuch in Stare Miasto as in the district of Mariensztat, 
they defined the transittowards the environment of the river Vistula. To the North, in thestretch 
understood from Nowe Miasto, up to the Route of the Heroes, theretook place a transitional 
space linked tothe relief of this area, insertingtransverse routes of pedestrian character that gave 
exit towards thisarea of the river. 

Figure 3. Surrounding areas near the Wall.Stare Miasto. The green line. Authors.
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The proposals developed in the Old City passed completing the wall, whichserved like green 
trip from which the approach was taking place to the riverbed of the Vistula. In parallel there 
had been reorganized the environment ofthe historical helmet, where from theforeland next to 
the square of the market a wide lookout was located. 

Under  the square of the Castle, along the tunnel planned at the arrival of the Silesia Bridge to 
the city, one wasemployed at a versatile solution and envirenmental integrated, descending 
along a green park to therenewed Marienstatz district. Theascent towards the square of the 
Castlewas contemplated by stairs and rampsexcavated in the same green hillsidetowards the 
above mentioned area. Already for the year 1962, an intervention had been foreseen to save the 
difference in which green spaceswere contemplated along of the residential area that finished 
with the expansion of the city fromthe bridge Poniatowski. 

The project forthe renewal of Powisle area, wasdirected by Adolf Ciborowski andSigmund 
Stepinski, between others, contemplating the substantial modification of the left shore of the 
Vistula, to be able to complete theregeneration of these spaces andintegrate them inside the 
complex. 

4 THE HISTORIC WALL 

After the Warsaw Uprising which finished with the of thepermanent yoke, in a side, of the Nazi 
occupation and in the other side, of the Sovietallied siege to be done by the control ofthe city, 
the process of reconstruction of thebuildings in the most historical área tackled by means of a 
line basedintervention the legacy that thememory and the character identificative was offering 
them. 

There was confronted a vernacular reconstruction, in which from the fragments, monumental 
pieces and cinders of the ruins, the same preexisting speech was re-prepared. Of another part, 
the interferences of the team of work of the BOS directed by Josef Sigalin, they raised the line 
of an evolutionary and progressive speech it appeared to carryout an innovative repairing of the 
surrounding crown to the wall of the Old City. 

Avoiding any of a lasttraditional epoch the vision of thecenter was re-formulated decked in 
recapturing the past but with clear vision centred on the future of the nets, by means of the 
appropriation of pieces, structures and arguments of the city destroyed to tackle its new 
urbanexposition. 

The recognition to the reconstruction works for the center of the Old City of Warsaw came in 
the year 1980, on having begun to be part of the legacy of the Cultural Heritage of the 
UNESCO, for the value of the artistic setrecovered after the pressing and hard submission 
suffered by the Polish people to hands of Hitler's army, adestruction programmed meticulously 
by the German troops, by means of bombings, plundering, fires and continuous sieges up to the 
extermination of the city. 

The destruction period in Warsaw, had always come preceded by big fires from 1431 until 
1669 and already in the year 1945 the pretensions were always to reconstruct the heart built with 
the previous constructive conceptions. 

At the end of 1944,  as soon as the first teams were established, under the tutelage of the 
architect Marian Spychalski (the first mayor after the victory), to initiate the evaluation and 
reconstruction of the ruins provoked by the barbarism Nazi, the Professor Jan Zachwatowicz, 
began to be employed at newly founded BOS hand to hand with Piotr Bieganski and Stanislaw 
Albrecht, looking for the way of conceiving the recovery of the ruinous Old City Center, one of 
the most long-awaited goals of the citizens of Warsaw in the first postwar period compases. The 
differentiated ideological proposals began to hit from the first moment, since the mimetic 
claimed by the conservative currents and restorers, which was opposed to the unlike progressive 
guesswork that were ranging from the socialistic band to the modern movement. 
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Figure 4. Stare Miasto 1945. Authors.

The Department of HistoricalArchitecture, it managed to cut itself off towards the line of 
historical preservation of the Cardinal City Center of Warsaw, headed by already said 
Zachwatowicz3 who was commenting“The reconstruction of the historical (…. )parts was 
realized in a lot of and different ways, depending on the attitude towards the problems of the 
leaders, architects, planners, urbanist, and even of the frame of mind of the people in general”.

The team composed principally  for students of Architecture, obtained enough information of 
theexperiences in the clandestinelaboratories where worked about the city, while works of art 
were hiding and preserving during the occupation”. 

If in its beginnings Bieganski and Jan Zachwatowicz did boasting to maintain the 
predominant social ideology in the country to direct the urban reconstruction bets with certain 
modern mood, this case supposed an exception for the grade and form with which the heart of 
Poland had been attacked, choosing for a reconstruction vernacular of Stare Miasto, with a few 
values that with the Plan Pabst, the Führer had tried to devastate. For it the politicians of the 
Polish State, were that more supported the recovery of the idntitaries references and monuments 
of the cultural heritage of the city, paying special attention to the recreation as precise as 
possible of the ornamental features. 

The visible break of the built-up areas was capturing this strong annihilation of the cultural 
emblems, and was encouraging the answer before few historical traces that were still staying in 
foot after the battle for its liberation the year 1944. 
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Figure 5. Stare Miasto 1970. The Green Line surrounding the Wall. Authors.

There would be the varsovians4 inhabitants those who would proceed to "reconstruct" the 
historical nucleus, from the projects based on pictures and compiled images, hidden and stored 
during the war, what they were making them feel owners of its city, being the main participants, 
and recovering the values of the useless ruins, to which the historical helmet of Warsaw was 
limited. 

Although in the beginning, the directors of the BOS, raised the entire destruction of the area 
understood between Swietojanska and the street Piwna, Zachwatowicz moved forward a 
proposal based on the integration of the Square of the Market and of the housings on the 
structural network of services. 

The repairing of this part of the city took a historicist appearance as the incessant search in its 
patrimony of the formal frame: there would be restored the reproductions of the previous 
models, inside a strict acceptance of the parameters in which the actions of modernization were 
promoted. The above mentioned intervention, of completely conservative mood, recovered 
faithfully the practical totality of its fronts, in the most recent image, being completed 
simultaneously with a similar conception for its monumental environment, under the baton of 
the Professor Zachwatowicz. 

The project of urban repairing began for recovering the ancient central square, of rectangular 
geometry. From her one arranged an orthogonal network of alleys closed towards the old walls 
seeing the light across a jumble of exclusive walls of housing. With that it became possible to 
absorb in the peripheral egg-shaped ring the ancient touches contenedoras of the wall. Of 
effective and rapid form, it originated in the same process, the restructuring and the 
reconstruction. Following the established parameteres in the different fronts, finished off the 
residential needs, and the touch of incoherent units was cleaned desestructuradas, homogenizing 
the patios of the apples, reorganizing the surrounding peripheral space for a pedestrian trip 
which tie with the walls granted a big artistic and valuable potential to the intervention in the 
whole area, integrating it in the public network of green and social spaces of Warsaw. 
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The urban reconstruction of the historical center saneó the apples, granting him a spatial 
homogeneity, with the creation of these proper patios of apple of a historical center of compact 
city, while its fronts re-behaved for the way of the visual recovery of its previous image, where 
even in some cases, the "fortune" existed of maintaining certain alive elements. In her one was 
trying to recover the urban extract of the past recalling with the sugerentes idyllic visions of 
Canaletto5 the urban composition, the typology and existing esthetic models in the previous 
period. 

Figure 6. The Green Line surrounding the Wall. Interior Passage Authors.

The surrounding buildings, like the Real Castle or the urban empties in the shape of the 
Square Zamkowy were reached in parallel, with a faithful language in its reconstruction, to the 
draws and writings that were showing its character, traditional and historical. 

Considering the guessed right one to proceed with which Stare Miasto materialized, for the 
functional regeneration of Warsaw, the performances in the rest of cultural emblems of its 
environment allowed to take for the apathy of the eclectic domination. 

Hence the frequent insults came with the team of Josef Sigalin, the director of the team BOS 
in this moment, with an ideology originated from the socialistic tendencies opposed to the 
instigating line of a maintenance at any cost of the “Letter of the Restauro”. 

The models of housing raised in the historical center, tried to adapt themselves to the new 
urban situation, forming an interior network of semiprivate spaces capable of being consistent 
with the evolution experienced in this new epoch, to guarantee a suitable standard of life, which 
answer to the healthiness that was sufficiently suitable to revitalize this central area. 

Nevertheless, the repairing of the interior helmet in this point of the city fitted practically to 
the almost literal definition of the word “reconstruction“. The teacher Jan Zachwatowicz, with 
the conservative's charge of the Patrimony (joined to its group of architects that was supporting 
a scientific reconstruction based on the existing papers), with a conservative mood, it faced 
openly the Soviet eclecticism, foreign to the Polish tradition, which did not see the need to 
reconstruct the ruins. Finally, like bad minor, the authorities allowed to create the Stare Miasto 
as a socialistic housing quarter, somewhere near 1949. This maneuver took place during the 
period from 1947 to 1953. 

5 CONCLUSIONS 

The central and historic core of the old town of Warsaw, was concentrated for centuries 
environment to the market square, being the image of most relevant historical events Fund, 
political speeches and public executions. 
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Initially structured with the building around the main market square, as expression of the 
system and social change, political forum, a venue and everyday life giving way to the Town 
Hall, until the demolition of the same. Planner announcements of the medieval market square, 
would not be spatially integrated with the rest of the city, until the demolition of the building in 
the year 1857. In the interwar years, the functioning of the market in the square, sized for a next 
and a residential zone, urban scale remained virtually unchanged until 1944. 

His image identity devastated during the Warsaw Uprising by the nazi army, formalized a fast 
reconstruction process evaluated by the team of the BOS. Despite the eclectic and vernacular, 
from the year 1947 resumed studies by the Office of historic preservation; based on the work 
done by the school of architecture with the professor Zachwatowicz, sought integration within 
the structural plan of the metropolis of the old town. 

The wall, shown as outer belt, was transformed into a pedestrian green line orchestrated as 
part of green areas and relaxation linked to the Vistula, leaving a hallmark of the original 
location of the same, close up to trace the surrounding Centre in your landing on the 
escarpment, about raising her gaze towards the river. For this process, it was necessary to 
restructure the added that emerged in a disorderly manner and without planning in the 
environment of that area, specifying the regularisation of the area ahead of time.The selective 
reconstruction adapted to the contemporary life of socialist society, was expressed in the literal 
reinterpretations of the facades and the release of space for lighting and ventilation of their 
apples, homogenizing the courtyards, and introducing small indoor green areas. 

The marks of the legacy of centuries served to reconstitute the historical trace in the form but 
withcontent mainly according to their time, made that was recognized and award after the 
designation by UNESCO in 1980 as heritage. The valuation of the intervention can be defined 
as a place where the structure returns to his roots in shape and site, playing the value of the 
collective memory of the Polish people, giving suitable link with its past capacity. 

Its transformation, with a performance of asset recovery was addressed as shown in the 
generation of a green line able to restructure the densified old town with a view to building 
pleasant and livable spaces can serve as exemplary of integration of historical centres with 
sustainable proposals. 

ENDNOTES 

1 (Aumkolk, Kämerer, & Niemczyk, 2010). 
2 (Biuro Ostolice Spolecznie) The reconstruction office was employed at different fields registering the 

emergent multidisciplinarities in the historical, town-planning field, building constructions, divided in 
work features teams. 

3 (Zachwatowicz, Comentarios, 1958). 
4 The paintings of Canaletto as well as the drawings of the School of Architecture and the architects who 

worked in secret in the Office of Planning in the period of War made it possible to specify the 
restorative intervention within the Stare Miasto based on those documents. 

5 (López, J. M., Gomez, J. C. & Moreno, F. 2018).
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1 INTRODUCTION 

1.1 Definition of the context 
One of the main problems of emergency management in case of damage reported by historic 
buildings after an earthquake is represented by immediate damage assessment. Nowadays, it is 
not in fact possible to use techniques other than the personal evaluation carried out by rescuers. 
However, since in many cases it is necessary to estimate the deformations and displacements of 
structures based on objective values within a brief time, the Department of Fire Corps of the 
Italian Ministry of the Interior and the research sector have started to study alternative solutions, 
using innovation technologies. 

One of the methods under study is represented by the use of 3D images of the buildings 
acquired before the events and their comparison with similar images acquired after the events. 

1.2 Emergency managements needs 
The management of the emergency in the calamities that concern the cultural heritage 
constitutes a discipline not sufficiently studied at international level. In fact, there are not many 
countries where a relief agency is frequently interested in securing cultural or historical heritage 
damaged by natural or anthropogenic events. 

3D imaging to improve damage restorations: the case of the Papal 
Basilica and Sacred Convent of Saint Francis in Assisi, Italy 

S. Marsella 
National Department of Fire Brigades, Public Rescue and Civil Defence, Ministry of Interior, Italy 

F. Garzia 
Safety & Security Engineering Group (DICMA, SAPIENZA), University of Rome, Rome, Italy 
Wessex Institute of Technology, Southampton, UK 
European Academy of Sciences and Arts, Salzburg, Austria 
Foundation for the Basilica of Saint Francis in Assisi, Assisi, Italy 

ABSTRACT: One of the main problems of emergency management in case of damage reported 
by historic buildings after an earthquake is represented by immediate damage assessment. In 
fact, nowadays it is not possible to use techniques other than the personal evaluation carried out 
by first responders. The purpose of this paper is to illustrate a proper 3D imaging technique to 
improve damage restorations, showing, as a case study, what has been done and what is going 
on in the Papal Basilica and the Sacred Convent of Saint Francis in Assisi, Italy. 
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In Italy, the wide availability of the historical artistic testimonies spread throughout the 
national territory and the presence of hydrogeological and seismic risk factors on almost the 
entire territory have led the National Fire Corps (Italian acronym: CNVVF) to define over the 
years more specifics skills concerning the securing of damaged cultural heritage 
et al., 2016; Marsella & Marzoli, 2016; Marsella & Marzoli, 2017; Marsella et al., 2017). 

In particular, the seismic events that hit central Italy in 2009 and in 2016 highlighted the need 
to have personnel able to operate in emergency conditions with specific operating procedures to 
shore up, as soon as possible, the most part of buildings to allow the following repair and 
restoration activities. 

Among the techniques of securing, the most used is certainly represented by the construction 
of shoring and roofing, to prevent the seismic shocks after the first one, since meteorological 
events can accelerate the destructive work in the event of an earthquake. 

To carry out these activities, however, the prerequisite is that the level of damage suffered by 
the structures, usually in masonry, has been assessed as exactly as possible This assessment, in 
fact, is necessary both for the safety of the operators and for the definition of the type of 
propping structure to be installed. 

Until now, the assessment could only be based on the visual estimate of the damage suffered 
by the structures by the rescue personnel. This method, due to the personnel operating in safety 
conditions, led to overestimating the extent of the damage. On the other hand, having precise 
assessments on the deformation displacements suffered by the damaged walls would led to 
identify the most suitable measures to operate and define more efficiently the material necessary 
to implement the shoring. 

It is important to note that the National Firefighters Corps, according to the type of damage 
suffered by a building, has already made available to the first responders some manuals for the 
construction of the shoring works in emergency. These manuals (called STOP cards) integrate 
the standard operating procedures and constitute the most effective tool in the management of 
the emergency, together with the logistics chain that makes it possible to bring the material 
where and when it is needed, optimizing the distribution when these kinds of catastrophic events 
affect a wide area. 

1.3 Use of 3D images in emergency 
What can be a use of innovative technologies to improve relief in case of earthquakes or other 
events that damage historic buildings or cultural interests? One possible answer is to allow first 
responders to acquire 3D images of adequate accuracy to compare with images of the same 
damaged building parts acquired before the calamitous events. In fact, the tools currently 
available are such as to allow, even under the point of view of economic sustainability, the use 
of equipment able to acquire images that provide the 3D of the buildings by rescue teams. 
Similarly, systems have been available for years to reach data bases held in remote locations 
(cloud services). The hypothesis on which the CNVVF is working is represented, within the 
STORM project, by the realization of an infrastructure that allows to acquire at any time the 3D 
image of the part of the building affected by the event to compare it with an image detected 
during the phases of emergency. This hypothesis presupposes that (a) a homogeneous format of 
the 3D images is available, (b) that these 3D images are accessible on a computer infrastructure 
available at any time, (c) that first responders can acquire and process 3D images on the 
scenario of emergency and (d) that they are able to practice the comparison between the images 
to appreciate the deformations suffered by the building. 

The experimentation carried out within the H2020 European Union research project STORM 
(Safeguarding Cultural Heritage through Technical and Organisational Resources Management) 
has shown that actually there are no technological obstacles to the development of such 
operating procedure. A possible application case is represented by the Papal Basilica and Sacred 
Convent of Assisi in Italy which has been severely damaged by the 1997 earthquake, due the 
high seismic risk of the area.  

In the considered site a plenty of activities have already started and are still going on, such as 
laser scanning, to set up a proper Integrated Multidisciplinary Model for Safety and Security 
Management (IMMSSM) and Integrated Technological System Framework based on Internet of 
Everything (IoE-ITSF) to support it (Gambetti et al., 2017a). 
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The IoE-ITSF can also support the realization of a proper integrated 3D image-based tool to 
let the CNVVF understand faster and more accurately the degree of safety of the structures in 
case of emergency. 

2 THE PROJECT FOR THE PAPAL BASILICA AND SACRED CONVENT OF SAINT 
FRANCIS IN ASSISI IN ITALY 

2.1 The Papal Basilica and Sacred Convent of Saint Francis in Assisi 
The Papal Basilica and the Sacred Convent of Saint Francis in Assisi in Italy is visited, each 
year, by millions of pilgrims and visitors coming from all over the world. 

It embodies a unique cultural heritage site where the mortal remains of Saint Francis are 
housed since 1230 A.D. and it has been appointed as World Heritage by UNESCO from 2000 
A.D., together with other Franciscan sites in the surrounding and the entire Assisi town. 

The Papal Basilica, is composed by three superimposed layers, represented by: 
1) the tomb or crypt of Saint Francis, located at the lower level, 
2) the lower Basilica, whose altar is just above the tomb of Saint Francis, 
3) the upper Basilica, located above the lower Basilica. 

Inside the upper and lower Basilica unique frescoes by Giotto and other famous painters are 
present. 

Into the Sacred Convent there is a museum, a library and a plenty of other spaces to hold 
spiritual and cultural activities. Inimitable and composite cultural heritage sites, as the 
considered one, require a remarkable effort to guarantee security and safety of visitors, 
considering also natural catastrophic events such as earthquakes, since that zone is characterized 
by a quite elevated level of risk from this point of view. Along with such needs are cultural 
heritage preservation and protection as well as accessibility for visitors, with reference to 
visitors with disabilities, and for personnel normally present for site management, including the 

such as energy management, maintenance management and a plenty of other aspects that must 
be managed in a well-ordered way, by means of a suitable Technological System Framework 
based on Internet of Everything (IoE-ITSF) that is able to support a proper Integrated 
Multidisciplinary Model for Safety and Security Management (IMMSSM) (Gambetti et al., 
2017a). 

 

  
(a) (b) 

  
(c) (d) 

Figures 1. (a) Panoramic view of the Papal Basilica and the Sacred Convent of Saint Francis in Assisi. (b) 

frescoes are visible. (d) View of the interior of the lower Basilica. 
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The IoE-ITSF system must be able to implement and support an integrated multidisciplinary 
model for security and safety management (IMMSSM) (Garzia, 2016; Garzia & Lombardi, 
2017), for the considered site, by means of a multidisciplinary approach schematized in Fig.2. It 
must also be able to provide all the present and future IoE services planned, which of 
connecting people, things (mobile terminals, smart sensors, devices, actuators; wearable 
devices; etc.), data / information /knowledge and specific processes (Garzia et al., 2011; 
Contardi et al.,, 2011; Garzia & Cusani 2012a; Garzia & Cusani 2012b; Garzia et al., 2012; 

as the emergency management service that represents the goal of this paper. 

2.2 Description of the project 
The IMMSSM is developed according to the following items: risks analysis, impact analysis, 
risks mitigation and residual risks management (Guarascio et al., 2007; Norman, 2010). 
Risks mitigation can be achieved by means of essential operative factors or tools (OTs) that are 
represented by: countermeasures (physical/logical technology, and physical/logical barriers) and 
Security/Safety policies and procedures, considering also human factor and psychological 
aspects (Borghini et al., 2016; Garzia, 2013). 

Residual risk management can be achieved by means of essential tools, aided by OTs, that are 
represented by: emergency management, service and business continuity, disaster recovery. 

 
 
 
 

 
Figure 2. Scheme of the Integrated Multidisciplinary Model for Safety and Security Management 
(IMMSSM). 
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The IMMSSM can be implemented and supported using the above mentioned Integrated 
Technological System Framework based on IoE (IoE-ITSF) which allows the complete 
operativity of the IMMSSM with high modularity and flexibility. In this way, it is possible to 
translate any eventual adjustment of the IMMSSM into a fast and low-cost adjustment of the 
IoE-ITSF at any time, guaranteeing always the best actions of IMMSSM and the opportunity of 
providing the strategic IoE services. The aim of the IoE-ITSF is to ensure: the maximum level 
of security and safety of people and of tangible and intangible assets, the maximum integration 

o generate high intrinsic-value solutions characterized by an optimal 
cost/benefit ratio, the maximum ease of operation, using local and remote automation systems, 
the maximum level of reliability, resilience and flexibility, the maximum level of modularity 
and expandability, including IoE services. The proposed IoE-ITSF is schematized in Figure 3.  

The system is characterized by a high modularity which allows for the adding of any device, 
element, system etc. that needs to be integrated in the IoE system at any time. The IoE-ITSF is 
planned to be a general system useful for most of organizations and, for this reason, it can also 

perform supervision, control and security/safety services, internal personnel services and 
. The different 

wired networks serve the different access points that ensure Wi-Fi services to security/safety 
and control personnel, internal personnel, including the Community of Friars, and visitors, 
increasing the security level of the communication and the protection of the system against 
cyber-attacks (Garzia, 2013). 

angerous or critical 
situation to the operators (security / safety personnel, maintenance personnel, Fire Brigades, 
Police, Civil Protection, Medical etc.), in real time, using any resource of communication 
available. 

A suitable privacy-compliant app, designed for the site, can be installed directly by security / 
safety personnel, internal personnel, including the Community of Friars, and visitors on their 
mobile terminals directly when they arrive in the site or in advance. This app allows access to 
all services planned for the user profile (general and augmented reality information, security & 
safety information, positioning services useful for emergency management, VoIP services for 
ordinary, security & safety and emergency communications with the related personnel, etc.) and 

desired purposes of the considered organization. The app allows to position people using both 
GPS system of mobile terminals and the Wi-Fi positioning capability of the system, which can 
operate correctly even in underground environments where the GPS signal is shielded or weak. 
In this way, it is possible to manage any kind of emergency, communicating directly with 
people, if necessary, using the text and VoIP functionalities of the app. The IoE-ITSF is 
equipped with all the countermeasures necessary to prevent cyber-attacks, by means of suitable-
installed firewall / intrusion detection system / anti-virus devices and other 
prevention/protections countermeasures (Garzia, 2013). 
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Figure 3. Scheme of the Integrated Technological System Framework based on Internet of Everything 
(IoE-ITSF) to support the IMMSSM. 

2.3 Activities for the development of the model and the design of the Integrated Technological 
System Framework based on Internet of Everything (IoE-ITSF) 

First of all, the initial activities essential to set up the IMMSSM have started, included the other 
activities necessary to study, design and realize the IoE-ITSF for the considered site. 
In particular, since it was required to obtain all the necessary information to be shared, both 
locally and remotely, by the international working group, an appropriate laser scanning activity 
of the Papal Basilica and of the Tomb (Figs. 4, 5, 6) has been done (Garzia, et al. 2018). It is 
aimed at obtaining a 3D model of it that is going be rendered into a Building Information 
Modelling (BIM) and to utilize a flexible tool for all the needed activities, including safety and 
security management (Garzia & Lombardi, 2018). This action is essential due to the presence of 
strong architectural restrictions, which involves also taking care in the installation of wires and 
devices (Garzia & Cusani, 2013). 
 
 

 
Figure 4. Tomb point cloud represented in Revit Environment. 
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Figure 5. Meshing of lower Basilica. 
 
 

 
Figure 6. Point cloud of upper Basilica. 

 
 
Further, it has started the study, the design and the realization of the new communication 

network which is essential to guarantee that all the information needed for the strategic IoE 
services could be supported with the required level of security, safety, reliability and resilience, 
granting the required confidentiality, availability and integrity (Gambetti, et al., 2017b). 

As shown in fig. 7, the network is based on apt communication smart nodes (SNs) densely 
linked via optical fibres so that, in case of a malfunction of one SN, only the functionality of IoE 
elements linked to the considered node are lost, while any communication route is rapidly 
recovered via the other nodes. Each SN is composed of separated devices for safety/security 

between the different classes of services. The different wired networks serve the different 
Access Points that ensure Wi-Fi/IoE services to security/safety/control personnel, internal 
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personnel and visitors, increasing the security level of the communication and the protection of 
the system against cyber-attacks (Garzia, 2013). 

 
 

 
Figure 7. Architecture of the IoE system backbone network. 

 
 
Each SN is supported by a proper electrical back up system (UPS) which allows it to work 

properly even in the absence of the main electrical power. Further, each SN has a reliable and 
resilient communication system capable of using cellular connections which allows it to operate 
also in case of catastrophic events such as earthquake, fires, etc. Some of the SNs use a proper 
communication device that allows it to utilize satellite connection, even if with reduced band 
width. Different kind of SNs are planned, as a function of the IoE services they must provide, 
mixing together the following devices/functionalities: switching, computation (node server), 
cellular communication, satellite communication, etc. Thanks to this flexibility, the SNs can 
work and communicate using also the external wireless connections, in case of a malfunction of 
the wired network, using a distribute intelligence scheme. 

A suitable Genetic Algorithm (GA) based technique has been studied and tested to design the 
connections between the different IoE Field Elements and the different smart nodes that 
constitute the network to ensure a decrease of final costs and an elevated level of reliability and 
resilience of the system itself, considering the typical artefacts and restrictions of an 
incomparable cultural heritage site such as the considered one. The new network is also 
essential for emergency management, that is the scope of the paper by means of a suitable 3D 
imaging technique. 

3 THE PROPOSED 3D IMAGING SYSTEM TO IMPROVE DAMAGE RESTORATIONS 

3.1 Introduction and purpose 
The purpose of the proposed system is to allow the Italian National Fire Corps (CNVVF) 
personnel to use 3D images to improve one of the most critical aspects of rescue interventions 
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involving any kind of buildings. In fact, when first responders are called in case of earthquake 
or risk of collapse of a building, they must rapidly assess the stability of the structure. In such 
case, ordinary tools are not useful, and it is necessary to find more suitable tools. Nonetheless, 
an evaluation must be done, due to the risk for people or cultural heritage. From this point of 
view, the STORM project research is testing the viability of using the already existing laser 
scanning data of the considered site and repeat again such activities to compare the results with 
already existing results. Any variation derived rapidly on the site from the comparison could 
immediately provide useful and first level information regarding possible damages. Further, 
since the IoE-ITSF of the considered site is designed to be reliable and resilient, it could support 
CNVVF providing not only in real time all the data necessary for laser scanning data 
comparison but also powerful tools for emergency management, as illustrated above. 

3.2 The integrated system for 3D imaging technique to improve damage restorations 
The purpose of the proposed integrated system is represented by the possibility of comparing 
3D images collected via laser scanning before the possible damage with the images that the first 
responders (in this case, CNVVF) acquire on the rescue scenario using their own instruments. 

The integrated system has been designed to be applicable even in other contexts, to represent 
a new and general framework for this kind of applications since it can operate with the support 
of local and/or remote subsystems but even in a stand-alone modality, ensuring an elevated level 
of reliability and resilience. The general scheme of the integrated system is shown in Figure 8. 

 
 

 
Figure 8. Architecture of the 3D imaging system to improve damage restorations. 

 
 
As it is possible to see from fig.8, the IoE-ITSF and the Remote Control Centre for 

Emergency Management (RCCEM) are connected both in ordinary and emergency conditions, 
using the multiple, reliable and resilient communication channels (ground ADSL, cellular and 
satellite connections) already available in the IoE-ITSF itself. 
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3D laser scanning images (3DLSIs) are available both locally, properly stored by the IoE-
ITSF, and remotely, since there can be a back-up in the RCCEM. 

In case of emergency, all the pre-event 3DLSIs are properly transferred into the mobile units 
of emergency personnel that must give first responds on the field, to be sure that, when they 
reach the site, all the necessary data for comparison are available. Anyway, they can always 
exchange data and information using the remote communication channels of the RCCEM 
(ground ADSL, cellular, satellite connections or proprietary wireless network) or the suitable 
on-site wireless connection of the IoE-ITSF. 

In this way, a part the fundamental use of local wireless network of IoE-ITSF, and all the 
related advanced IoE services illustrated before (to actuate all the necessary emergency 
operations), once the CNVVF personnel have done all the necessary post-event 3DLSIs, they 
can start immediately the comparison using the local computation resources of the IoE-ITSF. If 
the IoE-ITSF wireless connections is not available, due to strong possible damages of the 
catastrophic event, they can try to use the other communication channels with the RCCEM to 
send data to be compared. If these last channels are not available, they can always use their 
mobile terminals or computation resources carried on the site to do all the necessary comparison 
operations. 

Thanks to the proposed integrated architecture that uses IoE-ITSF, RCCEM remote resources 
and local/mobile resources, working according to the procedures illustrated above, it is always 
possible to execute the necessary comparison between the 3D laser scanning images before the 
event and after the event, so that it is possible to evaluate for the first responders any risk from 
the structural point of view in a fast and reliable way. 

In this way, the rescue operation procedures carried out by the CNVVF will have the 
possibility to benefit of the integrated system. In fact, it will be able to provide in real time, 
during emergency operations, among the other data processed, 3D images acquired before the 
damages. In particular, the specific scenario currently being developed in the H2020 EU project 
STORM (https://www.storm-project.eu), is based on the capacity of: (a) acquiring images of the 
damaged parts of an historic building by the first responders through laser scanner equipment of 
the CNVVF; (b) ensuring the CNVVF to access, during the emergency, a proper cloud database 
that can provide the 3D data of the Papal Basilica and Sacred Convent of Assisi acquired; (c) 
comparing the images taken before and after the damages occurred, in order to improve the 
assessment of the structural safety condition of the damaged parts and decide the further 
activities to be carried out thanks to a deeper knowledge of the situation provided by the system. 

4 CONCLUSIONS 

A 3D imaging system to improve damage restorations has been presented, together with the 
case study of Papal Basilica and Sacred Convent of Assisi in Italy.  

The system has been designed to be applicable even in other contexts, to represent a new and 
general framework for this kind of applications since it can operate with the support of local 
and/or remote subsystems but even in a stand-alone modality, ensuring an elevated level of 
reliability and resilience in any situation. The studied system can be integrated into the system 
currently being developed in the H2020 EU project STORM aimed at improving the assessment 
capacity of the CNVVF in case of structural damages of cultural heritage buildings. 
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1 INTRODUCTION 

At present, the most reliable methods for knowing the properties and characteristics of building 
materials are based on destructive or invasive tests, which generally consist of taking a sample of 
the material and testing it in the laboratory under certain conditions. In most research works, the 
extraction of specimens, superficial auscultation, and partial deterioration through the application 
of liquids or analogous tests, subject the structural element to conditions of tensional damage that 
can aggravate its state, leading to an increase in the stress-strain levels and may cause fracture or 
breakage. 

On the other hand the material in a structure may suffer variations in its properties during its 
life cycle, mainly due to the processes of degradation of the materials that compose it and to 
possible defects that may appear in the structure due to variations in the loads or foundation. 
Futhermore, these variations are local, and therefore the material has different properties in 
different locations of the building, even if originally were the same. 

For the study of the properties of the material that composes a structure, a series of techniques 
that consist of the application of non-destructive tests (NDT) are used today. The development of 
this type of techniques is of great importance since it allows us to know the state of a structure 
without modifying it. 

Using Spectral Analysis of Surface Waves to characterize 
construction materials in built cultural heritage: the Church of Saint 
Justo & Pastor 

F. Martínez Soto 
Laboratory of Mechanics of Structures, ETS Civil Engineering, University of Granada, Granada, Spain 

E. Puertas, R. Gallego & F. J. Suarez 
Department of Mechanics of Structures and Hydraulic Engineering, ETS Engineering of Roads, Channels 
and Ports, University of Granada, Granada, Spain 

ABSTRACT: This paper introduces a methodology to measure material properties in heritage 
masonry structures using Non-destructive Methods (NDT). This study aims to analyze the 
feasibility and effectiveness of Spectral Analysis of Surface Waves Method (SASW) to in-situ 
determination of the material properties of historical buildings. SASW technique involves 
measurement of the time needed for an induced pulse to travel along the surface of the material. 
The SASW method involves signal processing techniques similar to those used in the impact-
echo (IE), impulse-response and free-free resonant column methods (FFRC), but information 
about the structure of the material, depth, change of thickness or different material used in the 
construction of the historical heritage is extracted through the profile of velocities generated by 
the series of superficial impacts made. The speed of propagation is calculated according to the 
contact time of the impact, the range of the frequencies or wavelengths, and the distance between 
the t
dynamic material stiffness. The advantage of this technique is that only measurements in the 
surface area are needed, therefore simplifying the experimental setup. In this study, we describe 
SASW surveys in the drum and the dome of the Church of the San Justo y Pastor in Granada. The 
results obtained are in agreement with results found in the literature. 
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This work aims to be a study of the possibilities offered by these techniques, to demonstrate 
their applicability in the study and characterization of the properties of structures in service. 
Within these techniques of elastic wave propagation, the most effective is the so called "Spectral 
Analysis of Surface Waves" (SASW). 

In this communication the historical context of the building of interest and its materials is 
presented. The theory that support the SASW technique, the experimental studies that justify it 
and the procedure to follow in its application is described. Finally, the tests that were carried out 
during an in-situ analysis campaign in the dome and drum of the Church of Saint Justo and Pastor, 
and the ensuing result are presented and compared to existing results in the literature. The 
reliability of the SASW for future use in historical and archaeological heritage is demonstrated. 

1.1 The Historical context of the building 
The architectural ensemble of the Church of Saints Justo y Pastor belongs to the College of San 
Pablo of the company of Jesus, in which the geometry of its dome is of particular interest since 
its layout is unique within the city of Granada (Córdoba Salmerón, 2005). The Jesuit church had 
allocated space for its construction in the neighborhood of San Jerónimo when in 1523, Emperor 
Charles V granted the Duchess of Sessa, María de Manrique, the main chapel of the temple for 
the burial of her husband. The dome is circular, founded upon a cylindrical drum and finished by 
a lantern. This Jesuit dome belonging to the Renaissance period constitutes a unique element 
within the whole ecclesiastical group (Fig. 1). 

 
 

 
Figure 1. View of the Church of S. Justo & Pastor 

 
 
The construction of the College of the Jesuits began in 1554 and that of the church in 1574. 

The whole was completed in 1719 with the completion of the tower. The church was named as 
the Church of San Pablo, but in 1799, after the suppression of the Jesuits Order in 1767, it was 
renamed as Church of Saints Justo y Pastor, as is currently known. 

Bearing in mind that the main structural problem of a dome protruding from the rest of the 
building on a drum, is that it does not counteract the horizontal thrusts that occur in the support, 
its stability condition is mainly defined by the design of the section, its thickness, and proportional 
relationships. 
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1.2 Description of the Drum and Dome of the church 
Externally, the dome has a hemispherical shape where sixteen ribs run from the lower ring to the 
upper one of the dome. In the lower ring rests a balustrade crest with vases (Fig. 2). Tuscan 
columns and semicircular arches articulate the cylindrical drum that acts as the basement of the 
dome (Gómez Moreno, J .M. 1989). From the interior, it is observed that the lower ring of the 
drum rests on pendentives resting on the transept. On the perimeter of the drum, some windows 
allow the entrance of a high luminosity to the temple. In the upper part of the drum there is another 
ring where the hemispherical dome rests, and in the upper part of this, the lantern crowns the set.  

Due to the limited documentation, the dimensions that are taken of the dome are an estimate 
based on the three original planes that are conserved, the measurements made in situ by tape and 
laser (Fig. 2). The ceiling of the sacristy, which starts at the base of the drum, rests on a ring of 
internal diameter 10m, the drum is 6m high, with an outside diameter of 12m. The dome has a 
variable shell thickness between 50cm in the base up to 7cm in the highest ring, being its internal 
diameter of 9m. The height from the ground to the base of the lantern is 30m. The lantern part of 
a circular base of 2m of internal diameter, at the height of 35m from the pavement. The base of 
this lantern has eight perforations and its external diameter measures 3m, presenting a wall 
thickness of 50cm. The dome of the lantern has an internal diameter of 2m and a thickness that 
decreases from the 40cm in its base. 

 
 

  

  
Figure 2. Scheme of internal measures; 3D scanning of the sectioned dome; Plant design and dimensions 
of nerves and distances; Real image from inside (from left to right and up to down). 
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1.3 The properties of the construction materials 
Regarding the materials, in almost the whole temple, including the drum, Alfacar travertine was 
used, while in the dome the ashlars were of calcarenite of Santa Pudia or La Escribana calcarenite 
(Urosevic, et al., 2011). Both types of rocks are carbonates abundantly found in this region of 
Eastern Andalusia. Actually, in the vicinity of the city of Granada there are two quarries that have 
supplied stone material throughout its extensive architectural history, one of which is the 
calcarenite quarry of La Escribana, in the Santa Pudia farmhouse, and the other one, the travertine 
of Alfacar. 

The calcarenite of Santa Pudia has the significant advantage of its workabilty, but the 
significant disadvantage of its short durability, due to its high porosity and permeability. It is not 
is very resistant either. It has a density of 1.85 g/cm3. (Sebastián, et al., 1992).  

The travertine of Alfacar, the constituent material of the drum, has a high porosity that is also 
very heterogeneous, where centimetric pores can appear. It has a density of 1.81 g/cm3, a Poisson 
coefficient of 0.35 and a dynamic Young's modulus around 23.7GPa. (Urosevic, et al. 2011). This 
study allows contrasting the conclusions derived from previous analyzes in other sacristies such 
as Seville, whose primary cause was the loss of mortar fragments and some stones by detachment 
(Barrios, et al., 2002). 

The quarry of "La Escribana", until 1994, provided the calcarenite called Frank stone, a 
material used in unique heritage buildings such as the Cathedral of Granada, Palace of Carlos V, 
Monastery of San Jerónimo, Royal Hospital and Royal Chancery. After its closure, the extractive 
activities were moved to the quarry of Escúzar, also known as Las Parideras, located in the 
Cortijo de Santa Pudia as well. 

The travertine, extracted from the Alfacar quarry, derive from Quaternary deposits in the 
intermontane basin of the northwest edge of the depression of Granada. It has been used in the 
construction of the Monastery of San Jerónimo, Royal Hospital and the Church of the Savior of 
Granada. 

The chemical analysis of lithotypes (Sebastián et al, 1992) conclude that for La Escribana 
calcarenite calcite is the primary mineral phase (84-100%), also detecting quartz (14%), dolomite 
(5%) and feldspars (1%). Likewise, travertines are composed mostly of calcite, with a lower 
proportion in the Alfacar travertine (84-100%), where quartz (up to 14%), dolomite (5%) and 
feldspars (1%). 

Martínez (2008) studied similar rocks of the South of Spain (travertines and calcarenites) by 
ultrasonic techniques (Table 1). 

 
 
 

Table 1. Properties of Calcarenite and Travertine rocks (Martínez, 2008). 

 (g/cm3) Vp (m/s) Vs (m/s) Vp/Vs modulus Ed 
(GPa) d 

Calcarenite       
Escúzar 1.86 4342 2072 2.10 21.6 0.34 

La Escribana 1.85 3441 2100 1.63 21.4 0.30 
Travertine       

Olivillo 2.43 5746 3083 1.86 60.0 0.29 
Alfacar 1.81 4603 2188 2.10 23.5 0.36 

 
 

2 OBJECTIVE 

The primary objective of this study is to apply Spectral Analysis of Surface Waves method as the 
perfect tool for in-situ non-destructive testing of structural and mechanical parameters in cultural 
buildings and materials of high cultural and heritage value. The results are compared with those 
found in the literature (Usosevic, et al., 2011; Martínez, 2008; Román Ramos, 2015). 
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3 METHODOLOGY 

There are numerous methods of non-destructive testing (NDT) currently available for the 
evaluation of rocks using various aspects of the propagation of elastic waves through the material. 
Some are simple measures based on the ''flight time'' (Nazarian, 1984; Carino, 2004). Regardless 
of their relative simplicity or complexity, all methods have evolved in recent years, primarily due 
to the evolution of the electronics industry and the computer processing power, providing 
significant changes and identifying the direct benefits of the NDT for engineering and 
construction. The current state, entirely satisfactory, of NDT tests in carbonate rocks of the 
proposed building, and the variety of techniques to determine the resistance is examined 
(Nazarian, 1984; Kim, et al., 2006; Malhotra, 2004; Heisey, 1981). The tests show that the 
uniformity and durability of a structure are as remarkable as the level of precision of the strength.  

The company Bruel & Kjaer provides the components of the equipment used. Impact hammers 
calibrated with a wide range of frequencies, between 10Hz and 90KHz, to execute the impact 
generated by the transient-wave; piezoelectric receiver accelerometers, and a digital data 
acquisition module "LAN-XI 51.2KHz 6-channel" control unit, which digitally transmits the 
signal to the portable equipment. 

3.1 Spectral Analysis of Surface Waves (SASW) method 
In the late 1950s and early 1960s, Jones (1955, 1962) reported on the use of surface waves to 
determine the thickness and elastic stiffness of paving slabs and underlying layers, based on the 
relationship between wavelengths and the surface wave velocity. Apart from the studies reported 
by Jones, the later use of the method has been limited in pavements in general. 

In the early 1980s, however, researchers at the University of Texas at Austin began studies of 
a surface wave technique that involved the action of an impact instead of a vibrator at a steady 
state. The processing of the digital signal was used to develop the relationship between 

(Heisey, 1981, Nazarian, 1984) and required two receivers separated by a known distance and 
monitoring of vibrations due to the R-wave, whose range of frequencies depends on the contact 
time of the impact. The components of longer wavelength (lower frequencies) penetrate more 
deeply, and this is why surface wave methods can be used to obtain information about the 
underlying layers in multilayer systems. 

The SASW method is based on the dispersive behavior of surface waves in a layered medium 
(Nazarian, 1984). Dispersion is the term used to describe the fact that the Rayleigh wave travels 
through a material layer depending upon the wave-frequency, that is used to determine its 
mechanical properties (Foti, 2000; Dennis et al., 2005). 

To perform SASW testing, a vertical transient impact generates a wavefield that is dominated 
by Rayleigh waves. The waves are transformed into electrical signals as they pass by two 
receivers spaced a known distance. The electrical signals are then transmitted to a digital signal 
analyzer which transforms them into digital representations. Fourier analysis is then used to break 
both the input signal (1st receiver) and the output signal (2nd receiver) into a series of sine waves 
of varying frequencies. The cross-power or frequency response function was calculated, which 
provides the relative phase between the input and output signals for each frequency (Heisey, 
1981). Phase plots from surface wave propagation between the receivers are recorded for each 
receiver spacing. From each phase plot, the phase velocity of the surface wave can be calculated 
at each frequency using Equations: 

 

12
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where Vr = Rayleigh wave speed (m/s) with frequency f;  = phase angle of cross-power spectrum 
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Rayleigh wave speed (VR) is related to the shear wave speed (VS) and P-wave speed (Vp) by 
Equations: 

 
2 2 10,87 1,12 1· 1,1 1,1 · 1,79

1 2 1 0,87 1,12 1 2R S S R R P R R
EV V V V G V V V V

 
 
where 
of elasticity. 

The objective of the SASW tests is to determine the speed-profile at a range of frequencies 
from the time it takes for each component to travel from the first to the second receiver. Travel 
times are based on the distance between the receivers and the phase differences of the frequency 
components that reach the receivers (Nazarian, 1984). A general scheme is shown in Figure 3. 

 
 
 

  
Figure 3. (a) Schematic of the experimental arrangement for SASW tests (ACI 228.2R); (b) Wavefield 
generated due to a harmonic vertical point source acting on a homogenous, isotropic, elastic half-space 
(Richart, 1970). 

 
 
 
Phase differences are obtained from the phase spectrum of the cross-power spectrum of the 

received signals. The wavelength of each component is calculated, and after filtering the valid 
data according to the coherence, a graph of the speed in comparison with the wavelength 
(experimental dispersion curve) is obtained.  

Then, the theoretical Rayleigh wave dispersion curve for the plane-layered system is obtained  
with the Thomson & Haskell approach for inversion problems through a direct-inverse problem, 
that is, a transformation of the real R-wave speed values with theoretical ones (Gucunski et al., 
1991). 

Finally the rigidity profile is obtained, minimizing the difference between the experimental 
dispersion curve and the theoretical one (Buchen et al., 1996; Ganji, 1998), where the design 
variables are the width of the strata and their elastic parameters. 

This methodology suffers from the complexity of the signal processing, but previous efforts 
were made to automate the digital signal processing until immediate results were obtained from 
the actual field measurement in a matter of minutes. 

3.2 Equipment 
An impact a hammer model B&K 8206-003, ratio voltage sensitivity 1.14mV/N, compression 
force from 4448N to 8896N, with four interchangeable tips (rubber, plastic, aluminum, and steel) 
was used. As receivers, two mono-axial TEDS accelerators Bruel & Kjaer model 4514-B-001. 
The range of amplitude varies from 1 to 25000Hz, measuring range 500 (g) peak, weight 2.9 
grams, isolated base and externally isolated coaxial single screen wiring. The frequency span was 
51.2 4 
and frequency resolution of 8Hz for each measurement (Fig. 4). 
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Figure 4. Equipment used during experimental setup: hammer and transducers and data acquisition system 
analyzers. 

 

4 RESULTS 

4.1 Development of the experimental technique and computational numerical model 
SASW tests were generated for each distance between accelerometers (d = 10, 15, 20cm) with 
the impact source with identical separation in each case (symmetric-opposite impact). An anti-
aliasing filter was applied, "transient window" in the impulse of length of 30ms, a "rectangular 
signal-window" to control the ambient noise and the "leakage damage" effect in the signals. Two 
tests were carried out in different parts of the drum of the dome (Fig. 5), each with three 
separations of 10, 15 and 20cm between accelerometers and impact source. In the dome, two tests 
were carried out with three average distances each one, being 10 and 15cm. In this case, due to 
the thickness of the material and the wavelength, this SASW configuration is justified to avoid 
peak impact-echo response due to internal defects or bottom reflection. 

 
 
 
 

  
Figure 5. (a) Locations of impacts and accelerometers; (b) Figure of field set up with a fixed source and 
moving receivers in Church Dome during the SASW tests. 

 

 

4.1.1 Results for Drum-Tambour zones (North-East-South Walls) 
 
Once the impacts were made, the data was stored by the PULSE v.15 software of Bruel & Kjaer 
and processed using the software developed in MATLAB to obtain the final velocity profile in 
each case. Each test performed comprises six signals, depending on the number of accelerometers 
(2) and the distances tested (3). 
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Figure 6. Example of SASW results in one tambour-test: (a) Example of signals registered (d.15-20cm); 
(b) Comparison Theoretical-Experimental dispersion curves in North wall-drum (VR=2221m/s); (c) S-
wave speed profile and Elastic parameters (Ed, Gd) respect to wavelength and depth (m). 

 
 
In Figure 6, an example of how to obtain the profile of surface wave velocities in any stratum 

of stone (drum or dome wall) is summarized. 
It is worth mentioning that a distortion in dispersion curve or "speed-jump" is observed 

approximately at 55cm and 32cm in drum and dome respectively. That is, the SASW technique 
predicts the layer thickness of the material with a simple non-invasive surface measurement. 
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The results are summarized in Table 2. 
 
 

Table 2. SASW results in Tambour-Dome of the St. Justo & Pastor church. 
Impact 
zone 

(SASW) 
  

(g/cm3) 
D 

(m) 
Vp 

(m/s) Vs (m/s) VR 
(m/s) 

 (Ed) 
[GPa] 

 (Es) 
[GPa] 

(Gd) 
[GPa] 

Poisson 
ratio 
( d) 

Wall north 
(SASW_01.1) 

A
lfa

ca
r t

ra
ve

rti
ne

 

1,81 
0,10 

3781,21 2117,48 1948 21,91 18,00 7,88 0,39 0,15 
0,20 

Wall west  
(SASW_02.1) 

1,81 
0,10 

3772,59 2112,65 1933 21,81 18,54 7,74 0,41 0,15 
0,20 

Wall west  
(SASW_02.2) 

1,81 
0,10 

4284,79 2399,48 2221 28,14 23,25 10,18 0,38 0,15 
0,20 

Avg. 
DRUM  1,81  3946 2210 2034 23,95 19,93 8,60 0,39 

Dome   
(SASW_03.1) 

S.
 P

ud
ia

 

1,85 
0,10 

4090,83 2290,86 2081 24,27 19,45 9,43 0,29 0,15 
0.1INV 

Dome   
(SASW_03.2) 

1,85 
0,10 

3767,16 2109,61 1963 21,41 17,92 8,25 0,30 0,15 
0.1INV 

Avg. 
DOME 1,85  3929 2200 2026 22,84 18,68 8,84 0,29 

 

4.1.2 Comparison of SASW results 
The estimation of the elastic properties is compared with the values obtained in the laboratory for 
the stone samples tested by FFRC (Román Ramos, 2015), and others (Urosevic, 2011). The final 
results are shown in Table 3. 

 
 

Table 3. Comparison of results 

 Ed SASW 
(GPa) 

Ed1 
FFRC(GPa) Diff3(%) Ed2 (GPa) Diff3 (%) 

A l f a c a 23,95 23,50 -1,88 23,70 -1,18 

C a l c a r 22,84 26,45 15,81 21,30 -6,74 
1 Román Ramos (2015) 
2 Urosevic et al. (2011). Average values in direction x, y, z. Calcarenite form Escúzar. 
3 Differences with respect to Ed SASW 

 
 
It can be seen that the results are similar, especially in the drum, while in the dome the relative 

difference is more significant. Bear in mind that in the case of the Calcarenite: 
1. The FFRC mesarures were performed in rocks not subject to the ambient for a long 

time, as the ones in the real building. 
2. The calcarenite rocks studied by Urosevic et al. (2011) are similar to Sta. Pudia but 

from a different quarry. 

5 CONCLUSIONS 

This study addressed the in situ non-destructive measure of elastic properties of stones in heritage 
buildings, by the so called Spectral Analysis of Surface Waves. The technique is applied to the 
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drum and dome of the Church of San Justo and Pastor in Granada (Spain). A procedure is provided 
for determining the thickness and dynamic elastic moduli of stone materials in heritage buildings. 
This procedure is capable of rapidly collecting the in-situ data necessary to perform SASW 
analysis.  

This technique is shown as the best tool to assess the mechanical parameters of walls of cultural 
buildings made of stone, since an extensive field campaign can be designed, with a limited budget, 
allowing the assessment of the complete building, taking into account the variability of the 
mechanical properties due to original differences, or due to deterioration. 
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1 INTRODUCTION 

Sustainable Restoration is a notion relatively recentnot yet fully investigated and accepted by all 
the operators in the field, which fits into the more general relationship between Architecture and 
Sustainability, organized around the concepts of minimum consumption of matter, soil and 
territory, use of materials preferably of regional origin or in any case localfrom the point of 
view of the greatest possible energy savings – obtainable also starting from a more wise and 
slow shipbuilding management – to commensurate with the architectural and landscape features 
of existing buildings or new buildings in strongly historicized contexts, and to be carried out in 
terms of “Active Conservation” (De Vita, 2012) or “Active Contextualization” (Carbonara, 
2008) that accepts the possibility of introducing modern technologies that meet the new 
requirements of housing standards, but withoutupset the testimonies of the past.The theory of 
Sustainable Restoration,entering in the current debate as the third way try to contemplate the 
Italian instances of “pure conservation” and “maintenance-restoration” also (Dioguardi, 2014) 
looks at the social sustainability pursued through auxiliary activities of training for work, civil 
education and full involvement of all those who participate directly or indirectly in the event, 
and the economic sustainability guaranteed by the governance action aimed at the best 
safeguarding of the object on which we operate, at the same time creating economic and 
financial synergies, in particular, between public and private sectors, in order to better safeguard 
the cultural and artistic heritage of the territory through the use of processes able to ensure 
restoration of a “sustainable” future. These are the theoretical premises, in common with the 

Italian encounters around the notion of the sustainable restoration 
(2015 - 2017) 

R. Martino 
University of Rome “La Sapienza”, Rome, Italy 

ABSTRACT: Sustainable Restoration is a notion relatively recent, organized around the 
concepts of minimum consumption of matter, soil and territory, use of materials preferably of 
regional origin or in any case local, not yet fully investigated and accepted by all the operators 
in the field, entering in the current debate as the third way try to contemplate the Italian 
instances of  “pure conservation” and “maintenance-restoration”. On the subject, recently, they 
tried to discuss an international round of meetings distributed between 2015 and 2017 in several 
Italian cities, such as Rome, Matera, Venaria Reale, Venezia, l'Aquila, Peschiera del Garda, 
involving authoritative figures in the field of restoration to build debates around the themes of 
restoration as a common good, training and teaching, ancient and new in comparison, 
restoration as an urban project, the stratigraphy of pre-existence, according to a 
multidisciplinary approach and looking for a shared modus operandi. This paper, through the 
close examination of all the interventions and case studies presented, will propose an assessment 
of the initiative, serving scholars, architecture and art historians, architects, engineers, restorers, 
institutions and entrepreneurs, associations. 
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universities of Rome “La Sapienza” and Florence, already outlined in the operational practice of 
the Fratelli Navarra Group. Italiana Costruzioni SpA – a company from 1999 present intensely 
and prestigiously in the field of monumental restoration, maintenance of works of art and 
architectural heritage – inspiring principlesthat guide its achievements and which, today, define 
the objectives of the new sustainable restoration value brand, which are: provide an «Italian 
approach to restoration work» as part of the broader “Made in Italy” sector; introduce 
innovative value preservation practices – particularly acknowledging the importance of the 
cultural values within a monumental building’s surroundings;combine direct action with 
specialised work: a perfect synthesis of numerous and complementary fields of expertise; 
develop training programmes to promote professionalism and raise awareness on innovative 
maintenance and preventive conservation;promote public-private partnerships, thus moving 
social responsibility towards economic and financial sustainability;believe culture plays a 
fundamental part in the process of creating value and that wise management is the key 
unlocking the full potential of cultural heritage.First work of the new publishing series “Imprese 
ad Arte”, aimed at companies and institutions that intend to avail themselves of the artistic 
consultancy of A.A.M. Architecture Modern Art to represent and promote its business, under 
the scientific and cultural coordination of Francesco Moschini and Gianfranco Dioguardi, the 
catalog “Sustainable Restoration Value Fratelli Navarra”, in the handy number of forty pages 
(Maggiore & D’Alba, 2015), was the occasion to review the intense activity carried out from 
1999 to today by the Fratelli Navarra Srl group (Martino, 2015), in the context of restoration, 
conservative recovery and revitalization of the territory, publisheda few months before the start 
of a series of international meetings “A constellation of Comparisons about Restoration”.It all 
began on 8th July 2015 with a press conference held at Palazzo Carpegna in the presence of 
Attilio Navarra, promoter of the initiative as president of the leading company of the Navarra 
group, ItalianaCostruzioniSpA, with the coordination of Marco Carminati, the presentation of 
Francesco Moschini, Secretary General of the National Academy of San Luca who hosted the 
event and the participants Ilaria BorlettiBuitoni, Gisella Capponi, Klaus Davi and Philippe 
Daverio; the occasion was to present a first general program of activities – later modified during 
construction – and to clarify how 

“The idea of organizing a series of international meetings about the theme of 
Restoration comes from the desire of determining an innovative approach in the 
preservation methods of the Value over time, with special focus on the cultural 
aspects of the context in which the monumental and artistic asset is set.”
(Bonsante, 2015). 

Compared to the initial ambitions, the international cycle of meetings was ultimately 
composed of five round tablesdistributed between 2015 and 2017 in five Italian cities, that are 
Rome, Matera, VenariaReale, Venezia, l'Aquila, Peschiera del Garda, adopting a fixed structure: 
each day of study was, in fact, dedicated to memory of the great historians and theorists who 
made the Restoration great on an international scale, who was associated with a debate 
macrotheme, concluded by a lectio magistralis entrusted to a Master of architecture, a designer, 
not only necessarily concentrated in the field of architectural restoration alone, yet able to make 
his own vision to the general beating, within locations identified for the occasion as significant 
contemporary restoration worksor awaiting intervention. Therefore, the round table meetings are 
an innovative and ambitious system whose aim is to keep together Theory, History, Design and 
Construction. The study days will be oriented to the research of an Italian identity code, of an 
Italian modus operandi that represents a value and a sustainable dimension of the 
Restoration.Waiting for a monograph that holds together the results obtained during the two-
year period, we take the opportunity to provide a brief summary, serving scholars, architecture 
and art historians, architects, engineers, restorers, institutions and entrepreneurs, associations. 
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2 SUSTAINABLE RESTORATIONVALUE. A CONSTELLATION OF COMPARISONS 
ABOUT RESTORATION 

2.1 Matera, 13th October 2015: restoration as a common good. New alliances between public 
and private subjects

Meeting that opens the entire cycle, symbolically placed in the Italian city of Matera, just a year 
earlier designatedEuropean Capital of Culture for 2019, since November 2015 a branch of the 
prestigious Central Institute for Restoration of Rome (ISCR), the former Central Institute of 
Restoration born in 1939, as a result of a process already begun in 1984 by the Superintendent 
of Artistic Heritage and historians of the Lucanian region Michele D'Elia, then lamented 
Director of the ISCR of Rome from 1987 to 1991, to whom the study day was dedicated, 
convinced as few supporters of the need to activate initiatives related to the conservation of 
cultural heritage also in Southern Italy, a design that is slowly taking shape thanks to the recent 
opening of the seventh School of Specialization in Architectural Heritage and Landscape 
(SSBAP) of ancient architecture and stone, activated in the DICAR department of 
thePolytechnic of Bari only in 2014 and that goes alongside the School of Specialization in 
Architectural Heritage and Landscape (SSBAP) of Napoli, already founded by Roberto Pane in 
1969; the School of Higher Education for the Restoration of Matera, already presented in its 
general offer at Palazzo Lanfranchi, is housed in the former convent of Santa Lucia Nuova, 
taking care of the fifteen hundred square meters renovated by Matera’s Municipality, from 
November at the service of laboratories and ateliers distributed within two distinct professional 
training courses related to stone materials and derivatives, decorated surfaces of architecture and 
artefacts painted on wooden and textile relationships, both for a total of five years.Exceptional 
location for the first meeting, Casa Cava, described on the magazine Casabella (Mulazzani, 
2012), winner of an international award at Marmomacc 2013, part of the more general recovery 
of the Matera’s Sassi, already World Heritage Sites listed by UNESCO in 1993, curated by the 
Sassi Office of the Municipality of Matera. The theme discussed was the alliances between 
public and private in a historical moment such as the one in which we live where the public – 
certainly in Italy –  has a lack of resources, starting from the presentation of the restoration 
project of the Villa Realein Monza, whichvirtuous example of public and private bodies 
working together toward giving therestored monumental premises back to the citizenry, the 
firstand only instance, to date, of apublicandprivate financing projectapplied to an Italian 
heritage site. “Restoration as a common good. New alliances between public and private 
subjects” was structured in two consecutive round tables, distributed between morning and 
evening, both introduced and coordinated by Francesco Moschini and which saw the alternation 
of Marcello Pittella, President of the Basilicata Region;Francesco De Giacomo,President of the 
Province of Matera; Raffaello de Ruggieri,Mayor of the city of Matera; Antonella Bellomo, 
Prefect of the city of Matera; Paolo Verri, Director of the Matera-Basilicata Foundation 2019; 
Francesco Canestrini, Superintendent of Fine Arts and Landscape of Basilicata; Marta 
Ragozzino, Director of the Regional Museum Center of Basilicata; Aurelia Sole, Rector of the 
University of Basilicata; Gisella Capponi, Director of the Central Institute for Restoration of 
Rome; Giorgio Croci, Professor of Construction Technique, “La Sapienza” University of Rome; 
Attilio Navarra, President of Italiana Costruzioni SpA; Nicola Di Battista, Director of the 
Domus review; Pietro Laureano, UNESCO Consultant, Architect and Urbanist; Amerigo 
Restucci,Professor of History of Architecture, University of Venice (IUAV); Lorenzo Lamperti, 
Director General of the Villa Reale Consortium and Monza Park; Paolo Verri, Director of the 
Matera-Basilicata Foundation 2019; Angela Colonna, Antonio Conte, Antonella Guida, 
University of Basilicata; PatriziaMinardi, Director of the Culture, Tourism and International 
Cooperation Office of the Basilicata Region; Francesco Gioia, President of the Order of 
Architects of the Province of Matera; Mario Maragno, President of the Order of Engineers of 
the Province of Matera; Luigi Acito, Architect.Through the theoretical, operational and 
historical reading of art and restoration, with a view to contaminating the high architectural 
culture, following a multi-disciplinary approach and looking for an Italian modus operandi that 
well representsa value and a sustainable dimension for Restoration, we listened to the lectio 
magistralis of Mario Bellini, passing from the 2012 Great Brera Project still under completion 
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to the new department of Islamic arts realized in the Cour Visconti of the Louvre Museum 
together with Rudy Ricciotti, in a dialogue between contemporary architectures implanted in a 
strongly historicized and connoted context,both greeted by visitors with a not dissimulated 
curiosity mixed with skepticism, as is typical for the “active conservation” interventions that 
courageously interpret the architectural artifacts in their operational continuity between past and 
present, proposing grafts and additions that, often,require time to be accepted by the public 
opinion – an example of all, the transfiguration of Piazzale Roma in Venice and the recent 
inauguration of the so-called “white cube of stone” leaning against the historic Santa Chiara 
hotel.

2.2 Venaria Reale, 25th February 2016: training, education transmission and multidisciplinary 
convergence in restoration 

The second meeting of the cycle “A constellation of Comparisons about Restoration”, promoted 
by the Fratelli Navarra and ItalianaCostruzioni Group, under the artistic and cultural 
coordination of A.A.M. Architecture Modern Art has focused on the theme of training, 
education transmission and multidisciplinary convergence in restoration, in the evocative 
location of the Royal Palace of Venaria Reale in Turin; as in the case of Matera (Deramo & 
Lucariello, 2016),  to host the day of study was an abandoned place, in this case, for two 
centuries, reopened to the public only on 12th October 2007, following eight years of restoration, 
coordinated by architect Gae Aulenti.The day was dedicated to Giovanni Urbani, to whom 
isalso dedicated the Aula Magna, contained in the spaces of the Royal Palace of Venaria Reale, 
as one of the promoters of the valorization of the latter.Already a World Heritage Sites listed by 
UNESCO in 1997, the Royal Palace of Venaria Reale, after having itself constituted the most 
important restoration site in Europe for cultural heritage, has since 2005 housed in its spaces of 
the eighteenth-century, designed by Benedetto Alfieri, the Center for the Conservation and 
Restoration of Cultural Heritage “La VenariaReale” (CCR) for high-level training and research 
in the field of restoration and conservation of cultural heritage. “Training, education 
transmission and multidisciplinary convergence in restoration” was structured in two 
consecutive round tables, distributed between morning and evening, both introduced and 
coordinated by Francesco Moschini and which saw the alternation of Stefano Trucco, President 
of the Center for the Conservation and Restoration of Cultural Heritage “La VenariaReale”; 
Giovanna Pentenero,Councilor for Education, Work and Professional Education, Piedmont 
Region; Stefano Benedetto, Director of the Archives, Museums and Cultural Heritage Service, 
City of Turin; Antonella Bentivoglio d'Afflitto, Councilor of the Educational System, Culture 
and Tourism, City of VenariaReale; Diego Elia,University of Turin, Suscor Director; Mario 
Verdun di Cantogno, Valorisation of Artistic and Cultural Heritage of Turin;Giuseppe 
Provvisiero, President of ANCE Piedmont Region; Attilio Maria Navarra, President of Italiana 
Costruzioni SpA; Caterina Bon Valsassina, Directorate General for Research and Education, 
MiBACT; Giulio Giorello, Professor of Philosophy of Science at the University of Milan; 
Giovanni Carbonara, Ordinary of Restorations of Monuments, “La Sapienza” University, Rome; 
Nunzio Di Stefano, Artist; Silvia Ghisotti, Head of the Conservation Office of the La Venaria 
Reale Consortium of Cultural Enhancement; Adriano Sozza, Head of the Cultural Heritage 
Office of the Turin Metropolitan Curia; Marco Aimetti, President of the Order of Architects of 
the Province of Turin; Remo Giulio Vaudano, President of the Order of Engineers of the 
Province of Turin; Luisa Papotti, Superintendent of Fine Arts and Landscape for the 
Municipality and the Province of Turin and Scientific Director of the JRC; Paolo Mellano, 
Director of Architecture and Design Department, Polytechnic of Turin; Fabio PierottiCei, 
Collector; Maurizio Besana, President of the Confartigianato Piedmont companies. At the end 
of the day, Michele De Lucchi, former author, together with Philippe Nigro and Davide Angeli, 
of LampioneVenaria, designed ad hoc for lighting the Republic Square, in front of the Royal 
Palace of Venaria Reale and the author of a successful exhibition temporary set up there, 
Fashion in Italy. 150 years of elegance 1961-2011 has re-marked the fact thattaking care of 
restoration does not mean tackling only the technical theme of how to keep up with what is 
collapsing, but also, above all, putting together all the skills and knowledge of today to make 
these buildings live again. The real problem is always life, how injecting life into spaces that 
perhaps had destinations that are no longer current and that must be completely renewed. Saw 
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Michele De Lucchi that we need to look to the future through restoration, because we cannot 
think of continuing to occupy public soil, but we must go back to improving what we have, to 
optimizing it, making it more functional, more practical, more suitable for today's life. The 
philosopher Giulio Giorello has spoken of memory as a tool for the future, a theme which is 
being noticed by architecture also through hybridization with the world of Design, keeping 
together the concrete and daily needs of man with the spaces in which to create its habitat and 
its condition of life. Also the philosopher Giulio Giorello talked about the hyperspecialization 
reporting the metaphor of the hand: everything starts from a unit but the fingers go a bit where 
they want. Michele De Lucchiasks architecture to become holistic as medicine is to overcome 
barriers. In the field of restoration, a meeting point between art and technology, the 
interdisciplinary contribution becomes increasingly necessary, a criterion now indispensable in 
the training of restorers, historians, diagnostics, engineers and architects.

2.3 Venice, 17th June 2016: ancient and new. Preservation, interpretation and completion 
 “Ancient and new. Preservation, interpretation and completion”, open by Martina Semenzato 
of Great School of Mercy, former Representative institution of the City of Venice and 
institutional representative of the Veneto Regionand Attilio Maria Navarra, President of Italiana 
Costruzioni SpA, was structured in two consecutive round tables, distributed between morning 
and evening, both introduced and coordinated by Francesco Moschini and which saw the 
alternation of Francesco Prosperetti, Special Superintendent for the Colosseum, the National 
Roman Museum and the archaeological area of Rome; Renata Codello, Regional Secretary of 
Cultural Heritage of Veneto; Marco Piva, Architect; Alberto Ferlenga, Rector and Ordinary of 
architectural design at the University of Venice (IUAV); Erilde Terenzoni, former Archival 
Superintendent for Venice and Trentino Alto Adige; Giovanni Salmistrari, President of ANCE 
Veneto; Anna Buzzacchi, President of the Order of Architects of the Province of Venice; 
Filippo Perissinotto, President of Cultural Valorization; Enzo Muoio, CEO Anci Sa. First 
scientific conference held at the building of the Great School of Mercy, chosen as the location 
for the third meeting of the cycle “A constellation of Comparisons about Restoration” for the 
“revealing” strength that its recent restoration suggest (Morresi, 2016), thanks to the illuminated 
activity of the architect Alberto Torsello, winnerof the competition announced in January 2008, 
together with the Company of the Umana SpA Group (SMV) established by the then president 
of Confindustria Luigi Brugnaro. The construction and management concession has therefore 
been entrusted in a project financing scheme, a practice recently transferred to the cultural 
heritage sector officially by the Code of Cultural Heritage and Landscape, adopted by Italiana 
Costruzioni SpA and Fratelli Navarra Srl which, in general, promote the public-private 
partnership. The study day was dedicated to the figure of Paolo Marconi, a convinced supporter 
that the International Charter for the Conservation and Restoration of Monuments and Sites, 
most commonly known as the “The Venice Charter” because of the fact that precisely in this 
city it was licensed, contains an underlying error, that of the overestimation of the building's 
value of authenticity, nearly as if they were perishable objects of art, that need to be kept inside 
seismic or war phenomena, one of the reasons that solicited, in 2006, a hypothesis of 
revisitation.“Ancient and new. Preservation, interpretation and completion” also follows the 
convention Old and New. Architectures and Architecture, twelve years later, then organized by 
Alberto Ferlenga, Francesca Schellinoand Eugenio Vassallo, that was going to occupy, right in 
the city of Venice, of the dialectic just mentioned in articles nine and ten of the aforementioned 
Venice Charter (De Vita, 2012) as to solicit, just one year later, the opening of the work of the 
National Congress Modern Architects and the meeting between ancient and new, curated by 
Giuseppe Samonà and Egle Trincanato at the University of Venice (IUAV), attended by many 
prominent figures of the time, including architects, restorers and scholars of the caliber of 
Cesare Brandi, Antonio Cederna, Giancarlo De Carlo, Roberto Pane, Luigi Piccinato and Bruno 
Zevi, just to name a few.The days of work ended up delineating three trends, already 
summarized by Renato De Fusco who in 1967 distinguished between those who considered 
harmful any kind of new interventions in relation to the ancient (Brandi, Cederna and Zevi); 
who accepted the inevitability of the encounter between old and new, inviting mutual respect 
(Pane) and those who hoped for a “case by case” policy guided by a calibrated setting of the 
new in relation to the ancient, inability to trace the limitations valid everywhere (Rogers). To 
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these three trends, Sustainable Restoration Valuejoins in 2016 the three terms of Conservation, 
Interpretation and Completion, according to a vision already expressed by Giovanni Carbonara, 
Ordinary of Restoration of Monuments at the “La Sapienza” University of Rome, in a well-
known intervention in 2008 where he specifies that the restoration responds to conservation 
needs to the extent that the “transmission to the future” of an asset deriving from the past must 
be the first objective, but must also be considered as a critical edition of the text and a “reading 
facilitation” of the same that cannot be completely blind to the demands of contemporaneity 

“We are convinced that the juxtaposition and, in some cases, the welding of old 
and new, – following Giovanni Carbonara, about ancient and new compared – are 
a positive reality not to be denied or rejected a priori;that this modernity must be 
carefully motivated and evaluated in its expressive modalities; that the architect 
operator should be educated, patient in listening to the preexistent and sensitive, 
above all aware of intervening on material testimonies of precious civilizations, by 
definition unique and unrepeatable ” (Carbonara, 2008). 

And, in recalling the concept of Roger’s acclimatization confused with the historical fake, to 
the impossible replica of where he was, between an avant-garde and revolutionary modernity, 
declined in a high tech and globalizing, atopic andnot historicalkey, and an imitative, regressive 
postmodernity, Giovanni Carbonara suggests the concept of 'active contextualization'. However, 
on closer inspection, still today there are still some general criteria that will help to 'weld' the 
contemporary to the pre-existent, if some recurrents attention are excluded, such as, for 
example, respect for external volumetric continuity, accepted the spatial and structural diversity 
of the completion and the study of the ancient-new junction, as a simple juxtaposition or 
exhibited extrinsication of the interference between the two blacksmiths. The Regional 
Secretary of Cultural Heritage of Veneto Region, Renata Codello, recalled the examples of 
restoration carried out in the city in the last decade thanks to the collaboration between public 
and private, between the Municipality and the Superintendent, including, the restoration of 
Punta della Dogana, the work of the archistar Tadao Ando, Palazzo Grimani, completed after 
thirty years of work of the precious building that housed the Grimani collection, in Santa Maria 
Formosa and the Great School of Mercy, while the art historian Claudio Strinati, a student of 
Cesare Brandi, historian and popularizer of the history of art, authoritative voice on the subject 
of Renaissance art, ended the day with a personal lectio magistralis.

2.4 L’Aquila, 21st November 2016: the reintegration of the context. Restoration as a project 
The day of studies in l'Aquila was dedicated to Antonino Giuffre, who was professor of Science 
and Technology for the Conservation of Cultural Heritageat the University of l'Aquila, “La 
Sapienza” and “Roma Tre”, as well as president of the Italian National 
Association for Earthquake Engineering and the Association for the Recovery of the 
Constructed, as well as a member of the Commission of the Superior Council of Public Works 
for the drafting of seismic norms and the European Commission for the drafting Eurocode on 
buildings in seismic area. Among his works the recovery of the neighborhood “La Graziella” of 
Ortigia in Syracuse, the restoration of the Capuchin Convent in Ragusa, of the Rotondo Temple 
at the Foro Boario and of the Basilica of Sant'Agnese in Rome. The opportunity for comparison 
took place a short distance (Bonsante, 2017) from the powerful earthquake that hit some 
municipalities in central Italy, going mainly to concern Norcia, involving Francesco Venezia, an 
architect who had already expressed himself in terms of reconstruction post-seismic in 
September 2016, protagonist of the reconstruction of Belice, devastated by the earthquake of 
1968 and involving several operators in the sector among the most authoritative in design 
laboratories. To host the day of study, the temporary auditorium of the Park designed by Renzo 
Piano for the city of l'Aquila, also torn by an earthquake in 2009, today, still waiting to be 
reborn, almost ten years later, widespread construction involving the same Italiana Costruzioni 
SpA company in different restorations, among which the most prestigious and burden some is 
certainly the one of the Church of the Holy Souls in Piazza Duomo, almost totally private of the 
dome, rebuilt as it was and where it was in September 2017, following a certosine 
reconstruction. So, Luca Navarra and Francesco Venezia, have presented their personal 
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relationship between theory, history and project in restoration interventions, respectively, in the 
reconstructions of l'Aquila and Gibellina, involved and anticipated by two consecutive round 
tables, distributed between morning and evening, both introduced and coordinated by Francesco 
Moschini and which saw the alternation of Massimo Cialente, Mayor of l'Aquila; Luciano 
D'Alfonso, President of the Abruzzo Region; Paola Inverardi, Rector of the University of 
l'Aquila; Ettore Barattelli, President of the Province of l'Aquila; Francesco Scoppola, General 
Director for Education and Research, Mibact; Stefano Gizzi, Mibact Regional Secretary for 
Abruzzo; Angela Marino, University of l'Aquila; RosaliaVittorini, DoCoMoMo, University of 
Tor Vergata, Rome; Massimo Carboni, Professor of Aesthetics; Francesco di Gennaro, 
Superintendence of Archeology, Fine Arts and Landscape of Abruzzo; Maria Alessandra 
Vittorini, Superintendence of Archeology, Fine Arts and Landscape for the City of l'Aquila and 
the Municipalities of the Crater; Don Bruno Tarantino, Head of cult services and archdiocese 
reconstruction of l'Aquila; Roberto Di Vincenzo, President of the Officina l'Aquila; Ettore 
Barattelli, President ANCE of the Province of l'Aquila; Elio Masciovecchio, President of the 
Order of Engineers of the Province of L'Aquila; Attilio Maria Navarra, President of Italiana 
Costruzioni SpA.

2.5 Peschiera del Garda, 22th June 2017: restoration andstratigraphy, valorization of the 
findings and compatibility with the new interventions 

The cycle of international meetings has therefore ended in the city of Peschiera del Garda, from 
July 2017 registered in the list of world heritage of UNESCO with its Venetian Fortress, within 
the transnational site of the Venetian Works of Defense between the 16th and 17th Centuries: 
State from Earth-Western State from Mar; the study day was held at a temporary stand set up in 
the spaces in front of the former military prison or military barracks La Rocca, a large building 
complex built in the second half of the nineteenth century as a “healing hospital” and later 
military prison, an integral part, together with the former XXX May barracks, of the same 
protected stronghold as world heritage; a building that has been defined as being of extreme 
urban and architectural interest, whose restoration and recovery would play a decisive role in 
the historical, tourist, cultural and artistic development of Peschiera and its hinterland. 
According to the Urban Development Plan shared between the Administration and the State 
Property Office, here it is possible to identify consistencies and functional mix and a hypothesis 
of valorisation with recurring structures, but the start of the intervention can take place only 
when an Urban Implementation Plan (PUA) is defined. A hypothesis of re-institutionalization of 
the former May XXX barracks was instead summarized by the architect Alessandro Bazzoffia 
and Franco Torra, Head of Fundraising & Business Development Italy, in Serenissima SGR 
since 2013, opposed by those who hope for the city a public wall park, modeled on nearby 
Verona, but also of the cities of Genoa, Lecce and the same Carcassone.The day of study, 
dedicated to the memory of Cesare Brandi, an essential reference point for the restoration 
activity, both theoretical and practical, in Italy and in the world,open by the greetings of Maria 
Orietta Gaiulli, Mayor of Peschiera del Garda; Antonio Pastorello, President of the Province of 
Verona and Attilio Navarra, President of Italiana Costruzioni SpA, then continued with the 
usual scheme composed by two consecutive round tables, distributed between morning and 
evening, both introduced and coordinated by Francesco Moschini and which saw the alternation 
of Fabrizio Magan,Superintendence of Archeology, Fine Arts and Landscape for the province of 
Verona, Rovigo and Vicenza; Arturo Carlo Quintavalle, Historian of Art and Architecture; 
Luigi Ficacci,Superintendence of Archeology, Fine Arts and Landscape for the province of 
Lucca and Massa Carrara; Andrea Allegri, President of the Order of Architects of the Province 
of Verona; Alberto Maria Sartori, President of the Order of Engineers of the Province of 
Verona, Tobia Scarpa finally illustrated some of his restoration works and the theoretical and 
practical reasons that led to the design and construction, including the restoration of the church 
of San Teonisto in Treviso, reconverted into an auditorium at the behest of the client Luciano 
Benetton, completed in October 2017, recovered as early as the beginning of 2014 according to 
a philological restoration, however original it had survived the breakdowns, anticipating the 
introduction of functions compatible with the spatial nature of a reconfigured fabric.
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3 CONCLUSION

I have already talked about Sustainable Tourism in the previous edition of the International 
Conference on Heritage and Sustainable Development two years ago (Martino, 2016). The 
celebration of 2018 as European Year of Cultural Heritage is an opportunity to draw up a report 
of a recently concluded international meetings in which I participated in the front line as a 
reporter -unfortunately, still waiting to be told in detail, perhaps in a catalog or in a book of 
proceedings; this is desirable because the expected results obtained demonstrate that the original 
purpose of combining tradition and innovation, illustrating a varied range of experiments on the 
territory, many of which were presented during construction and now completed or in 
advancedstate of maturation, taking into consideration theory and praxis, with the aim of 
declining a modus operandi and delineating an Italian identity, in the opinion of the writer, has 
been reached; the model is also exemplary and effective, as it is able to generate useful and 
stimulating reflections and debates, especially in reality – it is the specific case of Peschiera del 
Garda – where there are projects and scenarios that still need to be examined carefully and 
launched, but also in reality – is the case of l'Aquila – affected by questions, in part, resolved, 
but which must remain in a perennial state of observation because of their strategic centrality, 
unfortunately dramatic, as is the theme of post-earthquake reconstruction. To hold together and 
linked my two papers, two years later, the adjective ‘sustainable’ and not by chance; the same 
International Conference on Heritage and Sustainable Development correctly recognizes a 
strategic role of the term, which has now entered in the current use of numerous disciplines in 
responseof environmental crisis (Vitiello, 2012). In the specific case of the restoration, in 
addition to the considerations already mentioned abovein the Introduction, sustainability should 
also be sustained in terms of dialogue with the surrounding context, encouraging openings of 
the building sites to the citizens and non-professionals people, both to familiarize and to raise 
awareness of a practice that, at a time when the consumption of the soil will have to be reduced 
graduallyin favor of a more systematic recovery of the existing, in a sustainable way, it will 
become more and more engaging – in this direction, the  Construction Site Event of Milan’s 
lyric theatre is operating, built by the Garibaldi Srl building company together with the 
municipality of Milan, owner of the property and the Gianfranco Dioguardi Foundation, already 
involved in the cycle of international meetings “A constellation of Comparisons about 
Restoration”. 
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1 THE NEW RENTAL MARKET AT THE END OF THE 19TH CENTURY 

At the end of the 19th century a new rental market appeared in the two main cities of Portugal: 
the Ilhas in Oporto and the Patios and Vilas in Lisbon. These were precarious dwellings 
presenting minimum dimensions that occupied the remaining soils in the interior of the quarters. 
Originally thePatio resultsfromthe spontaneous appropriation of the existing residual spaces. 
However, due the entrepreneur spirit of the epoch, some people started to buy lands to build 
Patios. When built from scratch, they often do not differ from the Vilas. The Vila is seen as a 
rational answer, to the insalubrious Patios. The promoters of the Vilas were the owners of 
factories and warehouses, modest and rich landlords of urban plots. The registries, the technical 
drawings and the descriptive memories of the Patios and Vilas of Lisbon’s Municipal Archive 
from 1889 to 1923, showed a programmed and rigorous construction according to the 
regulations and architectonic language of the epoch, reinforcing a progressive effort of 
normalization. In this period, some social and working quarters were also exceptionally built in 
Oporto and Lisbon, the latter connected with the industries. Examples of these quarters are, in 
Lisbon, the Working Quarter of Barbadinhos, the Social Quarter of Arco do Cego and the Social 
Quarter of Ajuda. Only in 1918 the social housing made by state initiative hasbegun. Until then 
the housing of the workers that arrived to these cities was promoted by private initiative, by 
promoter-constructers and industrial companies. Between 1889 and 1905 were built in Oporto 
95 dwellings for low-income population or for workers, resulting from a partnership between 
the newspaper Comércio do Porto and the Oporto Municipality, marking the passage from the 
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philanthropic promotion to the municipal and state promotion (Tomás, 2005; Coelho, 2006; 
Pereira, 1994). 

2 PATIOS AND VILAS AN EMPIRICAL AND RACIONAL CONSTRUCTION 

It is often said that the Patios and Vilas of Lisbon are popular architecture.The empiricism that 
characterized the Patios and the rationalism that characterized the construction of the Vilasled 
us to reconsider the terms popular, traditional and vernacular architecture, as they are presented 
in the literature. In Portugal, popular architecture was first referred as vernacular architecture. 
This designation changed during the 20th century and the denomination popular became 
commonly accepted among the anthropologists, ethnologists and architects in Portugal (Mestre; 
2012). In its primary sense vernacular architecture refers to the architecture that does not use 
formally-schooled architects. However, vernacular architecture may be built by trained 
professionals, though relying on the design, the skills and traditions of the local constructors. 
Vieira &Lacerda (2010) distinguish these concepts. According to them,popular architecture is 
related to non-erudite buildings which express a local character. In contrast, the notion of 
traditional architecture is applied to an architectureof a popular or an erudite character, which 
transmits cultural, spiritual or material values. In other hand vernacular may be conceivedas a 
construction of regional character which uses building materials and construction techniques 
adequate to the climate, topographic and geological circumstances and is related with cultural 
aspects such as the social organization, the religion and the symbolism (Vieira & Lacerda; 2010; 
p. 90). Accepting these distinctions, we will say, taking in consideration the examples of the 
existing Patios and Vilas, that this heritage can be seen as a case of traditional architecture.In 
fact as we move towards the early 20th century the strong connection with the urban regulation 
undeniable. The rational construction of the Vilas coexists with the empiricism seen in the 
construction of the Patios. 

The Patiooften resulted from of a spontaneous appropriation of the residual spaces: the 
backyards of the landlords’ buildings, the insalubrious basements, the convents of the extinct 
religious orders acquired in public auction and the ruined palaces. Due to the entrepreneur spirit 
of the epoch some people started to buy lands to build Patios. In many cases the Patios built 
from scratch did not differ from Vilas (Pereira; 1994; p.511). The regulation of 1903 and the 
Library of Professional Instruction would establish minimal dimensions for the Patios. For 
Tomás (2005) the Vilas emerged as a rational answer to the insalubrious patios, representing a 
compromise between the rural and the urban habitat (Tomás; 2005; p.135). Vila Cândida (1912-
1915), a large scale Vila, was an expression of the regulations of the epoch: the round chamfers 
in the corners of the buildings, as ordered by the decree of October 20, 1865, for the cities of 
Lisbon and Porto, the existence of the platbands at the top of the façades  since 1868, the 
façades of the buildings recurrently present platbands , the layout of the windows and doors 
according to those seen in the building to let of the epoch a building dominated the city image 
and had been defined by a precise corpus of laws since king D. Manuel I (1495-1521) (cf. 
Matos, 2003; Matos, 2009). The draft law of 1859 proposed the prohibition of angles in the 
corners of the streets and the determination of the radius of the chamfer of the future round 
corners, the prohibition of slopes in the roofs or declivities for the rain waters, and the existence 
of a large corridor to connect the patios or inner yards with the streets (Annaes do Município de 
Lisboa, 1959, pp.322-323). The law of December 31, 1864, regulated the hights of the buildings 
according to the width of the streets and forbade the construction of upper floors when they 
resulted in disrespect of the maximum hight permitted in the street. As for windows, the 1902 
and 1903 legislation stated that they must be ample in order to illuminate and ventilate the 
rooms, dimensioning them in accordance with the surface of the room. The vent-holes had to 
have an air-chamber communicating with the exterior, whenever the ground floor did not have 
an impermeable layer. These aspects were observed in Vila Cândida. The sequence of Vila 
Bagatela constructed in 1890, whose project was presented to the Municipality of Lisbon by 
Manuel José Monteiro in 1888, reflects a normative way of creating the image of the buildings. 
The Working Quarter of the newspaper O Século, included in the literature of Patios and Vilas
by Matos e Teixeira (1994), attests of the will to follow the regulations regarding lightning, 
sanitation, the norm concerning the front of the quarter buildings, the decree of September of 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1428



1914, concerning the need for a lateral passage corridor between the buildings. This lateral 
corridor can be seen, in its original layout, in the Main Façade of the building of the newspaper 
O Século. These cases reflect the architectonic language of the epoch, as can be seen in the 
pilasters of Vila Candida, corresponding to the architectonic erudite production of the 
Portuguese Modern Age. Simultaneously they reflect an era of change and hybridism. In this 
period, the construction techniques and the architectonic language of the building slowly 
progressed towards the historical constructive period of the first buildings with a partial 
structure in reinforced concrete (c. 1930 – c. 1940). In 1930,the General Regulation of the 
Urban Construction for the city of Lisbon forbade the construction of new vilas in Lisbon. Yet, 
Vila Emília, whose project was approved before this prohibition, was built. 

Figure 1. Vila Cândida Figure2. Vila Cândida detail

In 1902, The Regulation of Salubriousness in the Urban Constructions states:

No new urban building can exist in the cities of Lisbon and Porto, or significant 
reconstructions or modifications be made without permission of the respective 
municipalities, based on a technical report from the central council or delegation 
as established by the decree of 28 December 1899.… The request for these works 
will be accompanied by the necessary plans, façades and sections and must 
observe the rules stated in the decree of 1864 and the sanitation prescriptions of 
the present regulation (Salubridade de Edificações Urbanas, 1902; p.14).

The 1903 edition of the same regulation goes a step further stating: 

A city building cannot be built, a new quarter or group of houses for dwelling, 
even if in a private property or an enclosed precinct surrounded by walls, nor can 
important reconstructions or modifications be made without permission of the 
respective municipalities, based on a previous  technical report from the central 
council of sanitation improvements or its district delegation in the terms of the 
decree of October 24, 1901 (Salubridade de EdificaçõesUrbanas, 1903; p.17). 

Concerning the analysis of the east valley of Avenida Almirante Reis, the registry of the 
Municipal Archive of Lisbon shows several construction projects of Vilas and Patios dating 
from 1889 to 1923, reinforcing the idea of normalization and regulation. Vila Queiros (1893), 
Vila Isaura (1889) andPatio Sousa (1889) are examplesofthesePatiosandVilas. The plans and 
façades of Vila Queiros (1893), Vila Gomes (1901), Vila Guilherme Rodrigues (1904), Vila 
Saraiva (1908)and Vila Maria (1908), and the descriptive memories of the last four showed a 

Chapter 7: Preservation of historic buildings and structures

1429



programmed and rigorous construction in accordance to the architectonic language and 
construction materials of the epoch. The descriptive memory for the enlargement of Vila 
Gomes, in 1914, provides a clear view of the construction materials used: the master walls of 
the new floor to be added would be in stone masonry and mortar of lime and sand, in a 
proportion of 1:2 and 0,40m thick; the cage structure, gaiola, would be made of national pine, 
with sections of 0,08 m x 0,12m; the space between the sections would be filled with brick, with 
leads and the same type of mortar; the gable walls would be made of pug masonry and solid 
brick in a proportion of 1:1; the floor would be made of local pine. The paintings and stuccos 
would be made as usual; the exteriors would have door-posts in brick and lintels and window-
sills in squared stone of Paçod´Arcos; the plumping would be made of manilas of gritstone, as 
established by the City By-laws for the existing plumping, The remaining aspects would 
observe the Regulation of the Salubriousness of the Urban Constructions. The descriptive 
memory the accompanies the project of Vila Maria states: the construction has three groups of 
shed like houses which have shops and first floor, each floor with dwellings for 12 tenants. The 
walls must be made of brick, the beams and floors must be made of the local wood and the roof 
must use the system of Marseille tile; its construction must be made regarding the 
salubriousness regulation for the urban buildings in what regards to the building materials and to 
the shape and dimensions specified in the project. The sewer canalization will be made as 
determined by the present City By-laws.

The law 1670 of September 15, 1924, regulated the professional activity of architects, civil 
constructors and civil engineers, foreseeing penalties if the construction was not well built and if 
the technicians were not inscribed in their associations. The 1924 law states: 

…in the cities of Portugal any private construction work cannot be approved if 
it doesnot have the signature of a technician  with a degree, national or foreigner, 
that habilitates him for civil construction (RegulamentoGeral da Construção para a 
Cidade de Lisboa, 1933, pp. 149-150). 

These rules reinforced the sense of norm that regulated the Patios and Vilas. This reality 
differed from the Ilhas of Oporto: the municipal licensing did not apply to them because they 
were more than 6 meters away from the limit of the street, that is, the planned urban tissue. The 
Ilhas were usually constructed in the backyard of buildings to let, and rarely in street fronts. 
They were built aside of the City By-Laws of Oporto of 1869 and 1905 (Vale, 2013; Teixeira, 
1994). 

In 1933, the 2nd edition of the Regulation of the Urban Construction for the City of Lisbon, 
approved in August 28, 1930, stated that the Vilas should observe the following requirements: 
the width of the passage should not be less than 5 m and its length should not surpass 20m 
whenever they go across a building or 50 m when they are in open sky; the maximum slope 
permitted 7 degrees and steps could only be permitted in exceptional cases. The Vilas should be 
closed by gates at least 2,5m wide. The paths to the Vila may go across a building as long as the 
distance from the ground in any point not inferior to 5m; the Vila may have a backyard as a 
common alleyway for their dwellers, whose width should not be less than 10m or surpass 100m 
(each 50m should correspond to a path connecting the Vila to the street). The project of the 
Vilas must have a sewer system, a plumbing system for water, gas, and electricity. The 2nd

edition of the Regulation of the Urban Construction for the City of Lisbon, like the 7th edition of 
1948, only defined regulations for the Vilas, though the latter, contrary to the 2nd edition, 
presented a definition of patio interior (inner yard) which seemed to fit the notion of Patio. 

3 HYGIENIST CONCERNS AND THE INDUSTRIALIZED CITY 

During the 19th century the growth of ideals on hygiene concerned with the improvement of 
sanitation and public heath lead to the search of civil models adapted to the working classes. In 
1929 the CongrèsInternational de l´ArchitectureModernediscussed the housing problem in 
search for a typology that answered the concerns of hygiene, solar illumination, lighting and 
ventilation, through a normalization of principles. In the Congress, proposals for the dwellings 
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of industrialized areas in the form of collective and individualized typologies,appeared. In 
Portugal the industrialized areas were also confronted with housing problems. 

In Lisbon, the transition from the 19th to the 20th century demonstrated interest regarding the 
conditions of hygiene of the population, namely of the bourgeoisie, but according to Folgado 
(2009), measures directed to the industrialized city were not present. In 1938 in The elements 
for the study of the urbanization plan of the old city of Lisbon, the urbanistic insufficiencies of 
the city with respect to the conditions of the industrial workers dwellings were exposed for the 
first time (Folgado; 2009; p.415, pp.417-420). Vila Pereira (1887), in Poço do Bispo, is a Vila
directly connected to the industrial production which presented dwellings for the workers (1rst 
floor and garrets), cooper’s workshop and cooperage warehouses. The Vila had a high 
population density and offered a minimum of salubriousness. This Vilawas considered by 
Folgado (2009) as a type of dwelling connected to the development of the first industrial 
generation before Estado Novo. Vila Pereira presented some concerns for hygiene and a high 
number of residents. This Vila belong to the group of buildings built by private persons, 
business men or industrial men, who wanted to construct as many dwellings as possible in the 
smallest area as possible. Vila Pereira´s urban space, in Largo do Poço do Bispo, represents an 
upgrading in its typology. Vila Emília, in Rua Gualdim Pais 104, shows in all its dwellings the 
concern for salubriousness seen in the city buildings at the time. In the buildings of this Vila
lights and water were installed. The Vila also had a water reservoir. The Vila´s dwellings had 
the bathroom and the kitchen in the rear façade and two bedrooms in the front façade. It could 
also present a lateral compartment adjacent to the kitchen. This organization manifeststhe 
influence from the housing of the beginning of the 20th century (Folgado; 2009; pp.427-429). 
The common patio was placed near to the rear façade. However, given the exceptionality of 
these examples, and the terrible living conditions of the inhabitants of the majority of the Patios
and Vilas of Lisbon, the prohibition of their construction, in 1930, would be irreversible. 

4 CHARACTERIZATION OF THE PATIOS AND VILAS OF LISBON 

From the document of the Lisbon Municipality of 1929, quoted by Matos &Teixeira (1994), 
refusing the proposal of transforming the structures of patio of Alagoa Palace into dwellings, a 
definition of Patio and Vila emerged: the construction located in the interior of a property for 
dwelling in common was classified as patio or vila. In the 1930 editions of the 
legislation,vilawas defined as a set of buildings in the same precinct communicating indirectly 
or directly with the street by a path. Patio refers to a precinct or an enclosed space, uncovered, 
sky opened, in the interior of a building or surrounded by several buildings. According toLeite 
de Vasconcelos (1959), the Patio essentially a kind of corridor, paved or not, in a straight or 
broken line, surrounded by a row of dwellings, like convent cells, a few floors high (mostly 
ground floor). The corridor, the fundamental of the Patio, begins in the sidewalk where there is 
a door number and sometimes a portal; there no way out in the opposite extremity of the alley. 
The Patiois a private property for renting to several persons. In the alley each dwelling has a 
door number and a part of the streets of the city. The cloisters of the convents and the interior 
patios of the palaces were used as Patios, hence the definition of Patio has a larger scope than it 
might seem (Leite&Vilhena; 1991; p.5). The Patios, are chronologically prior to the Vilas,and 
can be seen in the whole extension of the city, mainly in the old and peripheral quarters. The 
concentration of the Patioswas due the industrial areas. They can be seen along the axis of S. 
Bento Valley and from Amoreiras until Campolide. Because they use the existing spaces, the 
typology of Patios very diverse. When the Patio built from scratch its typology often does not 
differ from the one of the Vila (Pereira & Buarque; 1995; p.263). 

Based on the work of Leite&Vilhena (1991) we will present the types of Patios.The patios is 
in the Muslim period appear as a valorisation of the intimism, as a reflection of the behaviour 
patterns established by the Coran, a semi-public space for resting. In the medieval period the 
patio has the same function as the precedent period. The courtyards and some vegetable gardens 
are transformed in patios. With the installation of Ribeira Palace (Paço da Ribeira); built by the 
king D. Manuel I in Terreiro do Paço, the noble men abandoned their old palaces and built new 
ones nearRibeira Palace. The patios began to lose their intimism and were occupied. This 
situation was aggravated during the next centuries. The patios of the palaces began to be 
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occupied by humble families. Until the end of the 19th century the patios of the palaces will be 
adapted for the communitarian living. In the approved Pombal Reconstruction Plan of 
Pombaline Downtown of Lisbon were not foreseen patios. However during this period the 
problems caused by the divisions of properties between inhabitants originated patios/backyards. 
In the middle of the 19th century new types of patios will show up: the patios which occupy the 
convents of the now extinct religious orders, and in the backyards of the buildings to let 
(Leite&Vilhena; 1991; pp.11-15). Generally the patios, the access to them, their occupation 
demonstrate some urbanistic concern. Generally the exterior, a wooden door in the front façade 
of a building or house, a gate, hide the interior precinct. There are patios whose entrance is 
made through an arch and a tunnel open in the building that is the exterior façade of the patio. 
Other patios open directly to the street. Some patios have more than one way out and 
communicate with other patios and streets. Some patios are small, others have bigger 
dimensions, sometimes the construction of sheds occur, when the dimension permits their 
compartmentation. Regarding theplannimetry the most common patios are the quadrangular or 
rectangular,seen in the old city; it can also be seen the L and U shape plans particularly in the 
post 1755 earthquake; there are also patios with a very irregular shape, some are streets,dwelt by 
the working class, the majority has been named as Vila. Are exceptions the patios that have to 
precincts linked be corridors or tunnels (Leite & Vilhena; 1991; pp.43-44). Are examples of 
patios resulting from the occupation of conventsdue to the extinction of the religious orders 
Patio of Bernardas Convent and Patio of MarianosConvent. Are examples of occupation of 
abandoned palaces D. Fradique Patio; Patio of The Loyal Friends, Barbosa Patio, Cova Patio, 
Correio Geral/Marim Olhão Patio, AlmadaCarvalhais Patio and Fiúza Patio. Are example of 
patios completely opened to the exterior the patios of Santa Cruz do Castelo. (Grila Patio, 
Sequeira Patio, Chalé Patio). Are examples of a patio connectedto a building 
RecolhimentoPatio, QuintalinhosPatio. Are examples of patios between buildings Encarnação 
Patio, GalegasPatio. Are examples of Patios connected to an industrial area Monteiro Patio and 
Cabrinha Patio (Leite&Vilhena; 1991). 

Figure 3. Correio Geral/Marim 
Olhão Patio 

Figure 4. Bernardas Convent Patio.

The designation Vilas spread after the creation of the Vilas for the working class, in the 19th

century, and it was adopted by many Patios. The Vilas differ from the Patios fundamentally in 
the distribution of the dwellings. The most common Vilas are constituted by two rows of 
dwellings (with 2, 3 or more floors) with a street between them. The precinct sometimes 
enclosed by a wall, or a gate, or by another building, resulting in a T shape, as in Vila Ramos or 
Vila Rodrigues. Other Vilas, as Vila Sousa (1890), are closer to the definition of patio. However 
Vila Sousa has an area for the worker and another for the owners, which uncommon in the 
Patios. The Vilas are more hidden from public life than the Patios and are always identified by 
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tile panels, stone boards, inscriptions or painted boards. Rodrigues (1978) presents three types 
of Vilas as regards the relation between the private space and public space: 

a) Vila as a collective housing system with the strong character of a private space, a 
static configuration, having or not having original spatial solutions, and possibly 
including applied arts. 

b) Vila as a collective housing system connecting in different degrees the private and 
public spaces and with clear aesthetical options; 

c) Vila as a partial urban spatial solution, or a complete urban solution that sometimes 
uses both the public and private space (Leite&Vilhena; 1991; p.95-96). 

In the compact urban tissue of the peripheral areas of Lisbon, one floor buildings with two 
dwellings were common. This model  used in the older areas isalso used for a larger number of 
buildings, thus appearing the typology of 3 to 4 dwellings. With the increasing demand for 
housing, rows of dwellings were built (Pereira; 1994; pp.517-518, p.511). Pereira (1994) 
specifies types of Vilas, regarding their morphology: 

a) Vilas and buildings in a row. There are two main types: the elongated buildings, in a 
row manner, constituted by units of 2 to 3 floors high, and the block building type, 
with the four free façades and central access. The Vilas located in Rua do Vale 
Formoso de Baixo and the one of Casal das Silvas, in the Alvito hillside are examples 
of this type; 

b) Vilas constituting a Patio. The dwellings are disposed around the urban plot with 
access through a central space which rarely has big proportions. This central space 
sometimes elongated in a corridor or in a patio shape. The backyards, when they exist 
are small. Exterior galleries substitute the internal stairs, acquiring a spatial value. 
They are built according to the new technologies of the epoch. Vila Luz Pereira, in 
Mouraria, Vila Gadanho, in Sapadores, Vila Bagatela, in Amoreiras, Vila Ramos, 
Vila Matos and Vila Neves, in Rua Maria Pia, are examplesofthistype; 

c) Vilas built behind buildings. In this typology coexist in the same urban plot, a 
building to let for the bourgeoisie, alongside the street, and in the rear of that 
building, in the interior of the urban plot, a Patio or Vila. The access to the back of 
the building through an open-sky lateral corridor alongside the building, going around 
it in broken lines, or through an axial open-sky corridor, prolonged in a straight line 
by the patio. The entrance to the Vilacan also be made through a vaulted passageway 
made in the building. Patio da Galé, in Rua de S. Paulo, Vila Luz, in Rua Pascoal de 
Melo, Vila Raul, in Amoreiras, Vila Fernandes, in Estrada da Luz, Vila Borba, in 
Campolide and Vila Celarina in Rua da Escola do Exército are examplesofthistype; 

d) Vilas constituting streets. These buildings do not clearly differ from the current 
typologies. The streets belong to the Vilas and have the designation of “private”. Vila 
Dias, in Xabregas and Vila Berta, in Graça, are examples of this type; 

e) Vilas directly connected to the industrial production. The dwellings, constructed for 
superior grade staff, are built in the building of a factory, under the warehouses, 
constituting blocks alongside the street. Vila Almeida, near José Fontana Garden, 
Prédio Tijolo, in Rua Possidónio da Silva, GrandellaQuarter, in Rua Rodrigues Faria, 
in Alcantâra are examplesofthistype; 

f) Big scale Vilas. Due to their big dimensions these vilas have commercial areas. Some 
have schools, spaces of conviviality and Police station (Vila Cândida). The builders 
of the Vilas were often industrial companies, or promoters. Sometimes the builders 
built their own residence in these vilas, thought separately from the rest of the 
dwellings. Examplesofthistype are GrandellaQuarter, Estrela de Ouro Quarter, Vila 
Cândida and Clemente Vicente Quarter; 

g) Working and economic quarters. As a result of the movement of the workers and the 
appearance of the associative and corporative movements in Portugal, housing 
cooperative societies show up. They construct working quarters such as the Working 
Quarter of Barbadinhos (1890), of Companhia Nacional Construtora (Pereira; 1994; 
Pereira & Buarque; 1995). 
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5 PATIOS AND VILAS OF LISBON DIFFERENCES REGARDING ILHAS OF OPORTO 

5.1 The regulations for the city in Oporto 
In 1839 the City By-Laws of Oporto were for the first time collected and printed in a single 
small book which permitted their easy diffusion and publicizing. Between 1835, the loose city 
by-laws before the publishing of the first Code of the City By-Laws, and 1905, the last Code of 
the City By-Laws before the 1rst Republic, a set of regulations regarding the edification within 
the city were defined. The Code of City By-Laws of 1905 would be used for the entire practice 
of municipal management from 1905 until 1974. It presented a more administrative character 
than a constructive one. Nevertheless it was the one adopted by the Republican governments 
which won in Oporto in 1907, before the implantation of the Republic on the October 5, 1910 
(Vale, 2013). The publishing of the collected City By-Laws of 1839 shows the immense 
construction work done in Oporto not only in new buildings but for the embellishment of the 
old ones, often disrespecting the regulation. Hence, the municipality regulated in June 20, 1838 
that every new building must have a license for construction from the Municipality, a plan or 
information written by the Town Councilor Inspector (CM Porto, 1838-06-20 appud Vale, 
2013). This regulation would become parte the City By-Laws of 1839. 

The Law of December 1864 was the basis of the Regulation of 1903 and focused on the 
regulations of the buildings. The 45th article of the Decree of 1864 established that projects 
should be approved by the Minister of The Public Construction Works. In agreement with the 
53th article of the Decree of July 2, 1867, the Municipality of Oporto would be the entity in 
charge of giving the permits for the constructions and reconstructions of buildings, previously 
authorized by the director of Public Construction Works of the administrative district. The City 
By-Laws of Porto published in 1869 made reference to the altimetric limits of the buildings but 
the main focus was the colleting in a systematized text of the previous City By-Laws and the 
recent ones. Concerning the Ilhas of Oporto, the municipal licensing did not apply given the fact 
that they were usually constructed in the backyard of an existing building to let or one built at 
the time, and rarely constituting a street front, they were more than 6 m away from the limit of 
the street, that is, the planned urban tissue (Vale, 2013). 

The City By-Laws of 1889 expanded the municipal control to the buildings constructed up to 
5m the street façade and all that was required was technical drawing of the main façade to 
obtain the construction permit. After the General Health Regulation of (1901) and the 
Regulation of 1903, a new Code of City By-Laws in Porto appeared in 1905 which regulated 
that every new construction had to present a complete project to obtain a construction permit. 
However the Ilhas were still constructed aside from this regulation (Teixeira, 1994, pp.567-
568). 

5.2 An architecture built aside from the regulations 
Ilha(Island) is the name given in Oporto to the groups of dwellings identical to the Patios in 
Lisbon. However, the Ilhashave a different expression from that of the Patios. For that reason 
we will briefly characterize them, based on the work of Teixeira (1994). The industrial 
development in Oporto acquired its full expression in the second half of the 19th century. The 
great number of imigrants that arrived toOporto during the second half of the 19th century 
originated the increase of low-cost dwellings. Due to the fact that the old central areas of the 
city were over occupied since the 1860s new dwellings for the workers were built, the Ilhas. 
Teixeira (1994) defines them as popular architecture. The Ilhaswere well adapted to the limited 
resources of their dwellers, to the small scale of the majority of their promotors, persons with 
limited economic resources and with a reduced investment capacity (small merchants, small 
industrialists, shopkeepers, craftsmen), and to the social context in which they were built. The 
attempts made to build Ilhas of a larger scale failed. The constructors of the Ilhas knew how to, 
with limited resources, take advantage of the characteristics and the rental market, the spatial 
characteristics of the city and adapted their working methods and the scale of investment 
accordingly. The majority of the Ilhas were located in the bourgeoisie dwelling areas of the first 
half of the19th century or in the unbuilt zones near the centre of the city. These were 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1434



unappealing areas to most of the population due to their location or given the proximity of the 
industry or other areas of dwellings for workers (Teixeira, 1994, pp.559-562). The combination 
in the same Ilha of a more popular language with an erudite one reflecting the regulations for 
buildings of the city makes difficult the choice of a term to define this architecture which seems 
to go from the vernacular to the erudite. Teixeira (1994) established three basic types of Ilhas:  

a) a set of small one story houses built in a row alongside a straight urban plot, from the 
narrow corridor the dwellers could access their dwellings; the bathrooms were located 
at the end of corridor. 

b) The Ilhas were built on two urban plots. The dwellings occupied the two urban plots 
and between them was a central space from which the inhabitants could access the 
dwellings. The rear façades faced the division wall of the neighboring Ilha; 

c) Sometimes when the Ilhas were built in two urban plots, the two rows of dwellings 
leaned against each other, in the center of the new urban plot, and two lateral 
corridors were formed from which the dwellers could access their dwellings 
(Teixeira, 1994, p.564). 

The relationship between the Ilha and the street the typology was the following: when it was 
built in the backyards of a middle class building which occupied the entire urban plot the 
entrance to the ilha was made through a narrow corridor in a form of a tunnel. When the Ilha
was built at the same time as the building, a door for entering to the Ilha was includedas well in 
the plan of the façade facing the street. When the building did not occupy the entire urban plot 
the entrance to the Ilha was made through an open sky corridor. The Ilha could in other cases 
occupy the entire urban plot. Hence its façade to the street could be a simple wall with a door 
for entering the Ilha, or a more elaborated façade, with its first dwellings facing the street. The 
majority of the Ilhas had less than 20 dwellings, the bigger ones, though rare, could reach up to 
150. Sometimes the dwellings had two floors. The area of the dwelling rarely exceeded 16m2, 
sometimes its area would be only 9m2. A topology of 4 m in depth and a 4m front, with a door 
and a window, was frequent. As for the building materials, in the majority of the cases, the roofs 
of the dwellings were unlined tiled roof (telhavã), the exterior walls were made of stone and the 
interior partitions, frequently not reaching the ceiling and incomplete (without doors), were 
made of wood (Teixeira, 1994, p.566). 

6 PATIOS AND VILAS OF LISBON, IDENTITY AND REUSE 

Within a context of fast-paced world, a set of policies is needed for a sustainable development. 
It is no longer possible to continue to expand the city. In Lisbon its consolidated areas were 
classified as Areas of Urban Rehabilitation. This heritage is a built resource that must be 
reused.The Vilas and Patios subsist and are dwelled by migrants from Africa, from the Eastern 
Europe and other parts of the world. They are the face of the new inhabitants of the 
multicultural and tolerant Lisbon. Without them, this heritage would be only ruins, and we 
would not be capable of giving it a purpose or sense. These migrants are the constructors of new 
cultures, introducing new values, new flavours and smelling landscapes which transformed 
Lisbon into an appealing cosmopolite city, as well as in a crucial point of the Lusophony.The 
real estate pressure imposes reuses and interventions in the adjacent spaces of Patios and Vilas, 
sometimes resulting in the loss of the inherent characteristics of the housing and the population. 
Often subject to a massive real estate intervention, Vilas and Patios and their surrounding 
spaces are a heritage of cultural value that urges to be preserved and requalified. The evolution 
of Patios and Vilas of Lisbon comprises different typologieswhich reflecttheinternal and 
external images and have specific building materials. The strategies for sustainability must 
involve the rehabilitation of these buildings, which is not possible without the assessment of 
their involucres and their components,the knowledge of their historical-constructive periods. 
Both maintenance of the functional use and adaptive reuse are possible answers. The urban 
identity of a space with a strong residential character may be jeopardized by an excessive 
change of the functional uses of these buildings. It must be mentioned that the building’s 
authenticity must be preserved. Authenticity is measured not only by its physical aspects but 
also by its human environment. To maintain the physical authenticity of these buildings it is 
necessary to preserve the layout and the character, of these buildings and the characteristics of 

Chapter 7: Preservation of historic buildings and structures

1435



this heritage in what regards the façades, roofs, structural system, interiors and surrounding 
urban spaces. To maintain the human authenticity we must assure a vitalized urban spaces, and 
well-cared public spaces with equipments of sociability. 

7 CONCLUSIONS 

At the end of the 19th century a new rental market appears in Lisbon: the Patios and Vilas. The 
empiricism and rational construction that coexistin their architecture, led us to reconsider the 
terms popular, traditional and vernacular architecture. As we come towards the 20th century the 
connection with the regulation is undeniable. The Vilas and Patios and their surrounding spaces 
are a heritage of cultural value that urges to be preserved and requalified. 
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1 INTRODUCTION 

The identification of new compatible uses for existing buildings is the first and most delicate 
operation in a process of adaptive reuse, which is called to combine conservation and 
development. The interest of different stakeholders, the legislative constraints and the vocation 
of the building have to be taken into account, determining a complex multi-disciplinary issue in 
a moment in which there are few certain data.The concept of resilience, seen as acceptable 
transformative load, could come to the aid, giving a direction in order to understand the impact 
of each project action, monitor the transformability thresholds and achieve more sustainable 
restoration projects. 

In this context, a design approach that includes informative model since its very beginning 
can be a valid support to activate decision-making (Schade, et al., 2011), working as a central 
database through which retrieve and elaborate information.In recent years, different studies have 
demonstrated the convenience of implementing decision-making methods for adaptive reuse 
integrated in the early stages of the building process (Bullen & Love, 2011; Corneli, et al., 2017; 
Wang & Zeng, 2010) and some of them have already explored the connection with BIM 
(Building Information Modeling) solutions for the built environment (Bank, et al., 2010; 
Gigliarelli, et al, 2017; Schade, et al., 2011). 

However, an issue that seems still open is related to the complexity that both BIM and 
decision-making processes involve, making them appear unsuitable for real design processes, 
especially in their first phases, when budget and responsibilities haven’t been determined yet. 

BIM - based decision - making process for resilience assessment 
in adaptive reuse 

M. Morandotti & C. Cecchini 
University of Pavia, Pavia, Italy 

ABSTRACT: In the field of architectural enhancement through adaptive reuse, the theme of 
resilience assessment is crucial to understand the impact of each project action, monitor the 
transformability thresholds and achieve more sustainable restoration projects. The presented 
research is a further step of an on-going study developed in the STEP laboratory of the 
University of Pavia: a quantitative methodology able to evaluate, in the early stages of design, 
the residual performances of existing buildings and their suitability to transformation. In this 
phasethe implementation of the method in a BIM-based workflow is developed and validated on 
a case study. The definition of a simplified informative model allows, with the use of Visual 
Programming Language (VPL), to retrieve all the data and to define the calculation rules to 
activate the defined method, with the advantage of ensuring time-saving, certainty and 
transparency in the process. 
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For this purpose, a simplify methodology along with lean BIM tools needs to be designed, so 
that an effective guide can be provided to encourage the implementation of decision-making 
processes, with the advantage of ensuring objectivity and transparency, but without burden on 
the actors involved during the development of the design process. 

The scope of this study is the definition of a BIM-based workflow to be used in the early 
stages of design as a support for the decision-making in processes of adaptive reuse applied 
mainly for the management of the university building stock, in order to evaluate the compliance 
of different transformative loads with the needs of conservation of existing buildings. 

2 MAIN PROJECT 

2.1 Method 
The research here presented is a further step of a study under development in the STEP 
laboratory, in the Department of Civil Engineering and Architecture (DICAr) of the University 
of Pavia. The framework is a methodology defined with the purpose of linking performance-
based design with the principles of resilient thinking (Folke, et al., 2010), with regard to the 
historical built environment. The proposed method addresses the issues of functional 
compatibility and impact reduction between new intended uses and existing buildings. 

The main goal is the identification of the transformative thresholds that are compatible with 
the enhancement of the building, which don’t compromise its consistency and identity, but even 
permit its fruition in accordance with the contemporary needs. 

The method is developed through the sequence analysis/diagnosis/evaluation and the overall 
scheme includes two assessment indicators able to estimate the residual performances of the 
building (performanceadequacy and vulnerability – PAV) and the impact of the transformative 
actions with regard to its resilience thresholds (resilience threshold evaluation - RTE) 
(Morandotti, 2017).

In this contribution the attention is focused on the first indicator, which summarizes the phase 
of analysis on the building. With it the complex system of needs proper of a performance-based 
design approach is condensed into four performance indices: usability, divided into dimensional 
and distributive, well-being, considered as thermal and visual, safety, with reverence to seismic 
stability and fire safety, and accessibility. Each of them is measured in a scale from 0 (missing) 
to 3 (good) based on specific ranges of values determined in accordance with the Italian 
technical standard, as it can be seen in Table 1. 

2.2 Assumptions and limitations 
The methodology has been thought to support adaptive reuse processes in the case of historic 
Italian university building stock. That’s why, in the description of its parameters, it is referred to 
the Italian laws and technical standards. However, this cannot be assumed as a weakness 
because of the impossibility to describe a building process with regard to global rules without 
losing touch with reality. In order to overcome the local validity of the framework, the 
numerical thresholds given by the legislation can be easily changed to fit each national or 
regional standard. 

3 REVIEW 

3.1 Resilience for sustainability in adaptive reuse 
In recent years the concept of resilience is emerging as new paradigm to measure the quality of 
the built environment. According to Hassler & Kohler the use of this term is increasing in a vast 
range of discipline indicating a positive and multidisciplinary renovated approach to research, 
but also introducing a plurality of definition related to the domain and the scale of application. 
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Originally used in ecology (Holling, 1973), where it describes the attitude of an ecosystem to 
answer to perturbation, in engineering it is related to sustainability but addresses to a more 
dynamic future scenario, where changing and not stability is the norm (Hassler & Kohler, 
2014). 

Table 1. Key and performance indices for the calculation of PAV. 
 PERFORMANCE INDICES VALUE CONDITIONS 

USABILITY 
DIMESIONAL 
SUITABILITY 

AVAILABLE/
REQUIRED AREA 

0
1 
2 
3 

0.2             >1.2
>0.2 0.5     >1.1 1.2 
>0.5 0.8     >1.0 1.1 
>0.8 1.0 

DISTRIBUTIVE 
SUITABILITY 

HORIZONTAL AREA SERVED BY 
HORIZONTAL  
CONNECTIONS/TOTAL 
AREA 

0
1 
2 
3 

0.2
>0.2 0.5 
>0.5 0.8 
>0.8 1.0 

VERTICAL MAXIMUM DISTANCE 
BETWEEN STAIRS 

0
1 
2 
3 

Missing
>50m 
>30m 50m 

30m 
WELL-BEING 
THERMAL EFFECTIVE/REQUIRED 

TRANSMITTANCE 
0
1 
2 
3 

0.2
>0.2 0.5 
>0.5 0.8 
>0.8 1.0 

VISUAL ROOMS THAT MEET 
THE WINDOW/FLOOR 
SURFACE RATIO [%] 

0
1 
2 
3 

0.2
>0.2 0.5 
>0.5 0.8 
>0.8 1.0 

SAFETY 
STABILITY SEISMIC 

VULNERABILITY 
VULNERABILITY 
CLASS (D.M. 28/02/2017) 

0
1 
2 
3 

F, G
D, E 
B, C 
A+, A 

SAFE USE FIRE SAFETY RISK LEVEL 
(D.M. /08/2015) 

0
1 
2 
3 

4
3 
2 
1 

ACCESSIBILITY 
ACCESSIBLE/TOTAL 
AREA 

0
1 
2 
3 

0.2
>0.2 0.5 
>0.5 0.8 
>0.8 1.0 

Looking at our cities variety is the key to resilience, and especially historical constructions 
could be identified as examples of it. In this sense it becomes fundamental to preserve the built 
environment in its diversity and develop it through adaptive reuse, by making what already 
exists suitable to host new updated functions. While change is essential for resilience, in fact, 
adaptability and transformability are key concept of resilient thinking (Folke, et al., 2010). 

Descending to the building scale, in this paper resilience is considered as the acceptable 
transformative load that a generic building system is able to bear without compromising its 
physical, typological or historical integrity.  In other words, it is that amount of change thanks to 
which the building could fit to welcome new functions, standard adjustments or performance 
improvements, while maintaining its identity. This is about the search of an equilibrium 
between two dynamic systems: the one linked to the needs of the new users, mainly driven by 
the concepts of comfort and accessibility, and the other referring to the conservation needs. 

Chapter 7: Preservation of historic buildings and structures

1441



The analytic answer to this problem cannot be an unique solution, but rather a space defined 
between maximum and minimum values (Fig. 1), where the upper limit corresponds to an 
excessive anthropic load, which would lead to an irreversible degradation of the good, while the 
lower one matches a poor fruition, below which the good cannot be considered as enhanced 
because of its low utilisation (Morandotti, 2012). 

Figure 1. Resilience thresholds for enhancement. In an axis that represents transformative actions it is 
possible to identify for each building the minimum and maximum thresholds within which it can be 
enhanced without being under or over exploited. 

3.2 Decision making in early design stage 
The early stages of building design are characterized by a consistent number of decision that are 
fundamental for the whole process (Petersen & Svendsen, 2010). In this phase of work, when 
the actors involved are firstly asked about a transformation project, it is paramount to have 
effective tools able to support informed decision and to keep track of them, especially if there is 
not much information about the good. To support decision-making in early design stages, in 
fact, it is not important to have a huge amount of data, or to dispose of precise information, 
because performance evaluation in this phase is supposed to highlight the overall impact of the 
actions and the relation between the design hypothesis (Schlueter & Thesseling, 2009).This is 
particularly true in the perspective of performance-based design (Kalay, 1999), where the 
building process is described as an iterative action founded on the evaluation of design 
alternatives in order to fulfil functional requirements. 

In the context of sustainable adaptive reuse, an effective strategy has to be based on a 
preliminary evaluation of the potential impact determined by the establishment of new functions 
with regard to the identity and to the consistency of the involved good. This implies the 
necessity to predetermine with sufficient reliability the spatial and functional compatibility 
between the building at its state of conservation and the reuse plans.This assessment has to be 
done in a preliminary stage of the building process, since only thanks to it it becomes possible 
to define design hypothesis being aware of their impact on the good.This makes it necessary to 
produce a pre-design product derived from an analytic and conceptual survey of the residual 
resources of the building, which doesn’tanticipate or duplicate further detailed analysis, but 
highlights its physical, geometric and constructive constraints. The investigation should be 
strictly connected with the status of the asset, because it is thought to measure its leftover 
capacities to answer to universal contemporary needs, but it also has to take into account the 
broader aspects of the possible functional alternatives, in order to get an idea of the 
transformative vocations of the building. In the next phases, in fact, this set of information will 
be essential as a point of reference aimed to the identification of the fittest intended uses. 

3.3 BIM as informative database for the built environment 
Building Information Modeling (BIM) is an approach to design whose value with the aim of 
managing the building process has been validated through several researches (Azhar, Hein, & 
Sketo, 2007) and professional activities. 

Even though it was originally designed as a tool to help the design and representation of new 
buildings (Volk, et al., 2014), in recent years its application to the processes involving existing 
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building and heritage has been investigated. This lead to the definition of HBIM (Historic 
Building Information Modeling) (Murphy, et al., 2009): a method for modelling geometries and 
information related to the built environment starting from a digital surveys in order to create the 
so-called as-is model. 

To get the best value from BIM, nevertheless, it is important to implement it from the first 
phases of the building process (Schlueter & Thesseling, 2009), even with the use of simplified 
models realized before the survey campaigns. Of course, these models, characterized by a very 
low level of detail and information (LOD and LOI), are not enough precise to be suitable for 
exhaustive examination of the building system, but they reveal to be precious to support 
decision making in early design stages and suitable to be upload for the following phases of 
work. A model-based workflow, in fact, is thought to be developed through increasing maturity 
levels in order to support the process at its every stage. 

In this way, since the very beginning of the project, the model stays at its centre as a multi-
disciplinary informative database organized in space and time and shared between the 
stakeholders, with the aim of storing all the information related to the building in order to guide 
and validate the decision-making process.One of the most important advantages of BIM, in fact, 
is its ability to collect different sources of information (3D geometry, images, texts, surveys, 
etc.) coming from various disciplines in a common environment from which it is possible either 
to perform queries, analysis or simulation or to exchange information with external platform 
thanks to its characteristic of interoperability. 

3.3.1 VPL as exchange language from data to metadata 
Visual Programming Language (VPL) is defined as a language that allows to give instruction to 
a machine by manipulating graphic element. From the most recent releases some BIM authoring 
software implemented VPL environments as a method for querying the models at an upper level 
of complexity, without the need of using proper programming languages. A discrete community 
of users is growing around this new possibility and the success is probably linked to its relative 
user-friendliness, which permit also non-professionals programmers to deal with it (Preidel, et 
al., 2017). 

In this study its role becomes central thanks to its ability to retrieve information from the 
digital models and write them in the form of charts inside softwares that are more familiar to 
some of the stakeholders, such as spreadsheet editors. By using this, BIM can be kept as a 
central database so that the relevant data for the decision-making process can be extracted from 
it in order to elaborate and compare them outside the authoring software. As a result, the 
preliminary alternatives linked to determined functional plans do not need to be modelled in the 
BIM environment, but can be characterized directly inside the spreadsheet software with 
reference to their dimensional properties and their main features. This is a great advantage since 
at this stage almost nothing is known about the design alternatives, and to be forced to model 
them would mean to anticipate some design issues that it is preferable to keep for a further 
phase.In this way, while the existing construction is modelled with a low level of detail as it was 
seen previously, the design alternatives corresponding to the different reuse projectsbecome a 
sort of metadata on the model: placed outside but strictly linked to it thank to the 
implementation of VPL. 

4 METHOD 

4.1 From BIM to spreadsheet via VPL 
Since the reference framework is a very preliminary stage of the building process, the idea of 
realizing a detailed model makes no sense.  Its construction, in fact, needs a huge amount of 
input data and is expensive and time-consuming. For this reason, in this phase the model of the 
existing construction has to be of course reliable but broad and light, at the expense of an 
accuracy that is not requested.For this purpose, it is sufficient to model the main categories of 
the construction (walls, floors, doors, windows and rooms) with more attention paid to their 
dimensional properties than to their formal or typological features. 
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With these characteristics, the preliminary model can be easily built on the basis of CAD 
drawings or cadastral plans, even by non-experienced users in the field of BIM, and developed 
later with a higher level of detail. This aspect is particularly relevant in the perspective of 
encouraging the use of BIM in labour contexts that are commonly reluctant to the updates their 
working practices. 

In order to make the model suitable for the described decision-making process, some specific 
parameters have to be compiled in preparation for the extraction of data.In the implementation 
of the workflow, after the modelling phase, the user is requested to populate the parameters 
“Accessibility” and “Horizontal Connection” by validating or not a tick for each room, 
respectively to state if a space is free from architectural barriers and if it is served by a 
horizontal distribution space. In the same way the text parameters “Vulnerability Class” and 
“Risk Level”, determined with specific methodologies, have to be filled among the project 
information. Finally, with the aim of calculating the walk distance between the vertical 
connection, it is also necessity to identify the circulation spaces and their limits toward the stairs 
using dedicated parameters. 

From the model it is essentially needed to identify and extract some parameters related to the 
existing construction that will then be aggregated in order to calculate the performance indices 
listed before. 

The method involves two kinds of parameters as it can be seen from Table 2. 
- Directly measurable from BIM: Quantities based on model geometry that are calculated 

by the BIM software, for example the area of a room, are divided between: 
- System parameters: native parameters of the BIM software 
- Shared parameters: custom parameters defined by the user 
- Indirectly measurable from BIM: Information that need a VPL script to be measured 

from the model, for example the distance between stairs, which requests the calculation 
of the shortest walking path between some points in the model and through defined 
circulation spaces. 

However, this structure is completely hidden from the final user, who has to deal only with 
the graphical interface of the software. 

Table 2. BIM parameters to be retrieved with reference to Table 1. 

PARAMETER TRACEABILITY TYPE MODEL
CATEGORY 

TOTAL FLOOR AREA DIRECTLY MEASURABLE SYSTEM ROOMS
PREVAILING TRANSMITTANCE DIRECTLY MEASURABLE SYSTEM WALLS
AREA SERVED BY 
HORIZONTAL CONNECTIONS DIRECTLY MEASURABLE SHARED ROOMS 

ACCESSIBLE AREA DIRECTLY MEASURABLE SHARED ROOMS
DISTANCE BETWEEN STAIRS INDIRECTLY MEASURABLE VPL SCRIPT /
ROOMS THAT MEET THE 
WINDOW/FLOOR SURFACE 
RATIO 

INDIRECTLY MEASURABLE VPL SCRIPT ROOMS, 
WINDOWS 

SEISMIC VULNERABILITY TEXT PARAMETER SHARED PROJECT 
INFO 

FIRE RISK TEXT PARAMETER SHARED PROJECT 
INFO 

After the phases of modelling and parametrization of the model the user is asked to run the 
VPL script that extracts the data from the BIM and addresses them to the spreadsheet 
editor.With this operation each of the parameters listed above will be elaborated to constitute 
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the performance indices proper of the methodology in order to build the PAV indicator. Even in 
this case, the user does not have to manage the scripts in the VPL environment, since they have 
already been programmed and need only to be activated on the current model. 

As it was seen before, the design alternative in their conceptual phase are not modelled in the 
BIM environment. They are, in fact, defined directly inside the spreadsheet editor as metadata 
on the model and with reference to few of their characteristics.Operationally, for each 
hypothesis the user is asked to fill in a sheet the respective values for the required floor area and 
the expected value of transmittance of the external walls. These are, in fact, the only quantities 
related to the design hypothesis in the PAV indicator, while all the other parameters are linked 
to the existing construction and are, therefore, derived from the model. That makes sense if it is 
thought that the PAV is an indicator of the residual performance of an existing building with 
regard to some preliminary hypothesis on its conversion. 

Once all the quantities have been compiled in the spreadsheet, a set of formulae, which have 
been set in order to calculate the partial and the total values related to the PAV indicator, will 
display the total score achieved by each design alternative and show a bar graph with its details. 

The spreadsheet has been organized into four sheets: 
- Existing construction, whose data are automatically retrieved from the BIM; 
- Design alternatives, where the user can outline the data related to the design hypothesis; 
- Comparison, where the details of the results are shown in form of a comprehensive table 

and bar graph; 
- Results, where a summary of the results is displayed with recap tables and radial bar 

graphs. 

4.2 Programming of the scripts 
In order to format and extract the data as the methodology requires four scripts has been created: 

- Window/floor surface ratio calculator: Since the BIM software doesn’t calculate this 
value by its own, a script has become necessary. Essentially it retrieves all the windows 
that are in contact with a room surfaces, sums their area and compare it with the floor 
area of the room. The result is written in a room parameter. 

- Prevailing U-value: in order to calculate the required/effective transmittance of the 
building, the existing value is taken as the transmittance associated with the largest 
external wall area. The script basically identifies what is the most common value. 

- Stairs pathway: the script calculates the shortest walking path between the furthest stairs 
(Fig. 2). It works by drawing a line between the two interested points and fitting it to a 
mesh created on the floor of the circulation spaces. 

- Data extractor: this script formats and transfer the data to the spreadsheet editor. With 
refence to Figure 3, each green block builds a data and sends it to a specific cell of the 
electronic sheet. 

Figure 2. Stairs pathway script schema. The script is divided into parts that contribute to the final result 
while joined together by the programming flux. 
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Figure 3. Data extractor script in the VPL environment. The green blocks retrieve a specific set of data 
from the model, while the nodes on the right part of the scheme write the information in the external 
spreadsheet 

5 TEST MODEL 

With the aim of testing the method a case study has been developed. The model doesn’t 
represent a real construction, but it has been thought to be realistic along the lines of a 
neoclassical building built in the XVIII sec. for private purpose, and to be adapted nowadays for 
ublic uses. The test model is characterized by two levels with a total floor area of approximately 
2800m², 75 rooms and four stairs.Three design alternatives have been considered (Table 3). 

Figure 4. Ground and first floor plan of the test model with highlighted the circulation spaces.
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Table 3. Design alternatives features. 
UM HIP A HIP B HIP C

REQUIRED FLOOR AREA m² 2900 2000 3500
EXPECTED VALUE OF TRANSMITTANCE W/m²K 0.5 0.3 0.8

For the test model the method identifies Hypothesis C as the most suitable one in relation 
with the state of consistency of the building, as it can be seen from Figure 5, 7, which are 
screenshots of the spreadsheet tool.This doesn’t mean that this scenario is the only one to be 
developed in the further phases of the design process, but, at this point, it is the one that globally 
appears to involve the minimum transformative load and, for this reason, the maximum 
compatibility with the existing building. 

Despite the higher score of the selected solution, it is important to underline that the PAV 
indicator is intended as a support for the decision-making and not as a deterministic tool able to 
choose by its own. It gives rather an indication that is fundamental to go ahead in the building 
process with a knowledge-base on the predicted impact of each transformation scenario. 

Figure 5. Comparison sheet in the spreadsheet tool. The detailed score of each hypothesis is displayed and 
the bar graph in the lowest section compares the three solutions according to the PAV indicator. 

Figure 6. Result sheet in the spreadsheet tool. Design alternatives and their scores are presented separately 
to highlight their relationship with the existing building of which they describe the residual performances. 
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6 CONCLUSIONS 

The research has implemented BIM in a decision-making process geared to the measurement of 
the residual performances of an existing building, in the interest of defining a solid framework 
based on a central informative database shared between the involved stakeholders to ensure 
transparency and data security in the building process. To do that the guiding principle has been 
the concept of resilience, intended as the range of transformation that can be applied to a 
building in order to enhance it.The integration of an informative model has made it possible to 
automate the data retrieval of most of the dimensional and physical properties of the existing 
construction, taking a great advantage from a very elementary model. 

The link between the BIM authoring software, where the building is modelled, and the 
spreadsheet editor, where the functional hypothesis is outlined, ensures the involvement of user 
characterized by every level of confidence with both IT (Information Technology) and BIM and 
the possibility of analysing data in an environment which is extremely diffuse and can be open 
source. In this way the preliminary decision-making process become based on metadata 
connected with the model but editable outside it. 

On the other hand, the initial provision of a basic informative model is a virtuous way to start 
a building process, with a good chance that the same model will be developed and enriched to 
support all the phases of the life cycle of the building, from its proper design to its 
decommissioning including its construction and management. 

This research, with the needed further investigations, is a basis on which to develop a 
complex BIM-based decision-making framework, able to consider and to compare multi-
disciplinary inputs. The suggested method is an experimental test proposed to highlight the 
potential of a coordinate and integrated management of information in the early phases of 
adaptive reuse processes. 

7 FUTURE WORKS 

As it was already seen, both the methodology and its model-based implementation are work in 
progress. A first step to improve the framework will be the inclusion of additional performance 
indices to be evaluated in the calculation of the PAV indicator. Some examples are economic 
factors and parameters linked to the conservation status of the buildings. Many more could be 
added, but it should be reminded that, in order to be effective, a tool in support to the very early 
stages of the building process has to be simple, otherwise it wouldn’t be used. The parameters 
involved has, therefore, to be easily evaluated, but also as objective as possible. 
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1 INTRODUCTION 

The bricks were among the first building materials produced along the history1. First bricks 
were unfired, being dried probably in the shade under shelter protection. Around 8000 BC, the 
defence walls of Jericho were built of mud bricks. Around 5000 BC, the early civilizations 
living around the Euphrates, the Tigris and the Indus Rivers (Kadir & Mojaherani, 2011, 108) 
dried and fired the bricks to achieve improved properties of durability and mechanical 
resistance.

Starting with the first centuries AD, in the Roman Empire most of the private and public 
buildings were built with bricks, especially where the stone was not available or the 
manufacturing and transportation costs were high. Roman bricks were cheaper than stone, as it 
is written in the correspondence between Trajan Emperor and Plinius the Second (Plinius 
Younger, Ep., 10, 37, 39-40). This situation promoted large scale production and use of the 
bricks in the Roman Empire. It may also strongly suggest that it was also favourable to cities 
growth and improvement. 

During the lifetime of a city, there are different stages of development with replacement of 
some buildings by new ones, with changes in the urban planning that may involve removal of 
old buildings and construction of new infrastructures, e.g. of the defence walls. The changes of 
the territorial development of a city were performed usually during long periods of time, 
sometimes centuries. 
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ABSTRACT: Romula was the main town, economic, commercial and cultural center of Dacia 
Inferior (Malvensis) and also it was the residence of the Governor of this Roman province. In 
the northern area of this town a large ceramic production center was identified. Some of 
discovered kilns were used for fired bricks production. Most of the constructions from Romula, 
namely public and private buildings, defence walls, pluvial chanells, floors, and others were 
built with fired bricks. The first recycling of Roman bricks was encountered still in the Roman 
Period. Almost half of sesquipedales bricks were recycled for hypocaustum pillars of a building 
from late 2nd century discovered in 2017. In the same hypocaustum, the floor made 
of cocciopesto indicates the recycling of small fragments of bricks. Later, at the middle of 
3rd century AD, fragments or bricks were recycled for foundations of new buildings, or for the 
defensive Wall of Philip the Arab. Over centuries, in the Middle Ages, close to the 
archaeological site, the Roman bricks from Romula, there were re-used for building of two 
churches in Caracal and Hot rani, which at present are also historical monuments. Recycling the 
Roman bricks for a long time since the Roman Period to Middle Ages is a strong argument 
concerning their special properties and cost reasons. These are durability, mechanical resistance, 
thermal insulation, humidity resistance.
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When archaeologists discover these changes, they record them. Then, they must be 
delimitated and chronologically placed. Rarely, in this process attention is payed to materials 
and if they are new or recycled ones. As it will be shown in this article the recycling of the 
building materials such as bricks was a concept used in the Roman Empire. Although it should 
have been a frequent practice, it is little known. Furthermore, the Roman bricks recommended 
themselves through their excellent quality and durability, being re-used in the Middle Ages and 
the last centuries by local people. The aim of our paper is to highlight why, where, the purpose, 
and who reused the Roman bricks from Romula in construction of new buildings. 

2 TECHNOLOGICAL PROCESSES OVERVIEW AND ECONOMIC ASPECTS OF THE 
ROMAN BRICKS 

For a better understanding of the economic aspects of good quality Roman brick, it is essential 
to review the technological processes. These processes involve raw materials selection and 
excavation, bricks fabrication, building technology and the re-use. 

The raw materials used for production of Roman bricks were clay and sand. These materials 
are found almost everywhere in Europe, being an available resource. Of course, their quality 
may be not the same everywhere, but the differences were not significant in the view of the 
technological process and conditions. After identification of the clay resource, it was excavated. 
It seems that this technological step was done during the autumn. The collected clay was 
deposited inside or outside or close to the ceramic workshops and exposed to air over the 
winter. The rains and snows, and a great variation of temperature produced a disaggregation 
action on the collected clay. In the spring, the as-stored fine clay was rehydrated and mixed with 
water to obtain a plastic and compact material. The wet molds of wood were used to press the 
clay into desired shapes and dimensions. Drying in the shade of the shelters was the next step. 
Shelters, since they were made of wood, they usually did not survive to our time. Nevertheless, 
in the Roman site from Itchingfield, England, places used for depositing raw materials and dry 
pavement (McWhirr, 1984, p.53-54) or for manufacturing were identified through 
archaeological investigations. Dried bricks were fired in big rectangular or round kilns (Dufaÿ, 
1996, 306; Cuomo, 1972, 371-464; McWhirr, 1984, 104; Le Ny, 1988, 88; Fletcher, 1965, 170-
174; R dulescu 1969, 333-353). After firing, it was recommended that Roman bricks should 
stay two years before the first use (Vitruvius, III,1; Plinius Elder, Nat. Hist., 35, 49, 170). The 
bricks burned at temperatures of about 800 °C should be stored before use for few years to 
ensure their durability (Scalenghi, et al. 2015, p.14-15). 

The technological processes for obtaining of fired bricks were not documented in detail by 
the written sources from the Roman Period. Titus Livius in De arhitectura offered some 
information concerning the bricks fabrication process. He insisted on the clay quality, indicating 
that the best seasons for the bricks firing are autumn and spring (Vitruvius, De arhitectura., III, 
1). This is confirmed by a graphitti indicating that the firing season of the bricks was from May 
to September at Silchester in Britannia, or from May to October at Sisicia in Pannonia Superior
(McWhirr, 1984, 15-16). 

Regarding the fabrication costs, in the VIIth Section of Diocletianus Edictum, it was stated 
that a worker could receive two denarii for four bipedales fired bricks, including the clay 
preparation (Edictum Diocletiani, VII, 15). Same payment was for the fabrication of eight dried 
bricks in the sun, including also the clay preparation (Edictum Diocletiani, VII, 16). 

2.1 Romula: case study 
Romula was a town in Dacia Inferior (Malvensis) and has the same name with a Roman city 
from Hispania. The town received the statute of municipium under the Hadrianus rule, and that 
of colonia in the Septimius Severus Period (Fig. 1). 
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Figure 1.

In 248 AD, the Roman Emperor Philip the Arab visited Romula in Dacia and organized the 
offensive against the barbarians from the North of the Lower Danube. During his stay, the city 
was also named colonia (CIL, III, 8031 = ILS, 510) and it was surrounded with a strong brick 
wall (T tulea, 1994, 50-52; Tudor, 1978, 189). In the 2nd and 3rd centuries AD, Romula was the 
residence of the Governor of the Roman province of Dacia Inferior (Malvensis). It was the main 
economic, commercial and cultural center of this province, and one of relevant cities from the 
Roman Lower Danube. 

Limited excavations were made at the Romula site in the late of 19th century and at the 
beginning of the 20th century. Systematic archaeological excavations started in 1965 (Tudor, 
1978, 185-197; T tulea, 1994, 7-8; Negru & Schuster, 2016, 7-12) and they continue to the 
present days. In the northern area of the town, a large ceramic production center was identified 
(Popilian, 1976a, 142-144; Popilian, 1969, 167-169; Popilian, 1972, 145-161; Popilian, 1976b, 
221-250; Popilian, 1984, 46-54). Five kilns for fabrication of bricks and tiles were discovered. 
Their type is of rectangular shape with two-chambers: in one room the fire was made and in the 
other ceramic was heat treated. Some of the kilns have a median wall and lateral channels, while 
the others show a central longitudinal channel and the lateral ones (Popilian, 1997, 7-14, Pl. 1-
33).  

Most of the constructions from Romula such as public and private buildings, defence walls, 
pluvial channels, floors, and others were built with fired bricks (Tudor 1978, 74-107; Negru et 
al. 2014, 43-46; T tulea, 1994, 86-96). The re-use of the Roman bricks made in Romula was 
noticed. Not only Roman buildings from the site re-used the bricks, but at 1-7km around the 
archaeological site there are some medieval churches where Roman bricks from Romula were 
re-used. 

2.2 The Central Fort 
The latest archaeological excavations in the Central Roman Fort of Romula identified the re-use 
of Roman bricks. 
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Figure 2.

Figure 3.

The building no. 1/2013 has some walls built with fragments from the Roman bricks. The 
presence of the fragments in the wall suggests a recycled of the fired bricks extracted from old 
buildings. The fragments were carefully placed on the wall surface, and simply bound with earth 
instead of mortar (Fig. 2). 
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Figure 4.

The building no 1 discovered in 2017 has a hypocaustum. Inside of it, we observed both 
bessalis bricks and fragments. We also found fragments of almost half the sesquipedales bricks. 
These bricks were recycled to build pillars that supported the pavement of the hypocaustum 
(Fig. 3). Moreover, the floor of the hypocaustum was built with cocciopesto mortar and it 
contains small fragments of bricks. It is assumed that the composite material (mortar mixed with 
brick fragments), provided the necessary properties of the construction. 

Later, at the middle of the 3rd century AD, after some building were removed, others were 
built. These new buildings are partially preserved and only their foundations are still visible. In 
the foundations, medium-size fragments of the bricks were recycled for replacing sand and 
gravels used in the previous Roman buildings (earlier archaeological levels). This type of 
foundation seems to be common in the buildings from the middle of the 3rd century AD. Similar 
samples of the buildings with fragments of bricks in the foundation were also found in the 
buildings nos. 3 on the Mircea cel B trân Street, no. 7 (Fig. 4), also 1, 2 and 9 from Central 
Roman Fort (Negru, Schuster 2016, 16-17, 29-30, Pls. 11:2, 24:1, 2). 

A special case is that of the tomb no. 2 discovered in 2006. The tomb with Roman bricks 
sarcophagi is located close to the Wall of the Philip the Arab. It has some bricks with remains 
(Fig. 5) of old mortar that suggest their re-use (Negru et al. 2007, 293).  

2.3 Philip the Arab Northern Wall 
In 248, the Roman Emperor Philip the Arab supervised the building of a strong defence wall 
that surrounded the city. The wall was investigated only in the northern sector. The 
excavationinformation indicates that in some sectors, the wall has a foundation made of bricks 
fragments (Fig. 6) and mortar (Negru, et al. 2008, 259). Remarkable is that it contains also full-
size bricks. Again, bricks are possibly re-used from other buildings.  

Presented information may suggest that the recycling of bricks was a usual practice and the 
benefits of a composite material were known and appreciated by the Roman builders. 
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Figure 5.

Figure 6.

2.4 Middle ages churches 
Close to Romula (Fig. 7, 1), at Caracal (Fig. 7, 2), and Hot rani (Fig. 7, 3), there are two 
churches built with re-used Roman bricks. Not only the walls, but also the inside pavements are 
composed of the Roman bricks from Romula. 
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Figure 7.

Figure 8.

One royal Church named “The Entry of the Most Holy Mother of God into the Temple” (Fig. 
8) is found in Caracal city. It was built in the 16th century, most probably in its last decade, by 
the Michael Prince of Walachia (who ruled over the Southern part of today Romania). It is an 
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Orthodox church with a nave shape. The walls have a width of 0.9m. These walls were built 
with limestone blocks and bricks taken from the ancient city of Romula. The limestone blocks 
are interweaved with Roman bricks. The bricks of sesquipedales shape. The bricks are of 42cm 
long, 28cm width and 7cm height and they are laid on five rows between calcareous rows (Fig. 
9)2. 

Figure 9.

Figure 10.
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The second church is the Monastic Settlement from Hot rani (Fig. 10), located 1 km south of 
Romula. It was built in the 15883. The church has also a nave shape with strong walls made of 
mortar and Roman re-used bricks. The bricks are of 42 cm long, 28 cm width and 7 cm height 
(Fig. 11). 

Figure 11.

The practice of re-using the Roman bricks in churches can be also observed in different 
countries from Europe. In Portugal, the Roman bricks were re-used for construction of edifices 
from the 12-18th centuries such as Church of Outeiro, Monastery of Pombeiro, Monastery of 
Salzedas, Monastery of São João de Tarouca, Monastery of Tibães, and of the Christ Cloister in 
Tomar (Fernandes et al. 2010, 2). In United Kingdom the re-use of Roman bricks in the 
medieval churches at St. Peter-on-the-Wall from Bradwell-on-Sea, Essex4 and St Albans abbey 
(Herdforshire) was observed (St Albans abbey: History'1908, 483-488). 

2.5 Reasons for recycling of the Roman bricks 
One reason could be the economic aspect. In the Roman Period a brick would have a relatively 
high production costs. This reason may explain the re-use of bricks for the Building no. 1/2017, 
dated in the late of 2nd century AD. The pillars of the hypocaustum was partially constructed 
with half of broken sesquipedales bricks, with similar dimensions as bessales special bricks for 
pillars. 

Another reason may be the insufficient production output. Low productivity that relates to 
long processing times may have introduced limitations.  End of production from different 
reasons is another possibility, as it can be observed in the northern production quarter of 
Romula: production of ceramics ended perhaps during the reign of Gordian III. The Northern 
cemetery replaced the pottery and bricks workshops. It is possible that some bricks production 
continued in the other parts of the site, but one can speculate that the active workshops could not 
supply the entire needs of Romula. Under these circumstances this can be a reason for the re-use 
of the bricks in the construction of the Philip the Arab Wall that surrounded the town in the 248 
AD. The wall re-uses also fragments of colonnades and architraves as discovered in the 
excavation campaign from 2007. 

The third reason might be the replacement of the other building materials such as gravel and 
sand with fragments of the bricks. In the central Fort of Romula, in the trenches S4-S6 
excavated in 2013 and 2015, and in the building no. 3/2017, when compared to other buildings, 
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foundations are built with re-used fragments of bricks instead of sand and gravels as in the usual 
cases. Small fragments of the bricks were used for the floor of hypocaustum of Building no. 
1/2017, discovered in the Central Fort. Use of special mortar was apparently a common practice 
all over the Roman Empire (Cristini, et al. 2014, 385, Fig. 5). Either this was intentional and 
based on materials science considerations or it was just because of the availability of the old 
bricks and the price issues remains open for discussions. 

Finally, Roman bricks have excellent quality. Multidisciplinary studies on the complex 
properties of the Roman bricks from Romula are in progress and will be presented elsewhere. 
Thermal insulation, durability, mechanical and biological properties suggest that Roman bricks 
were superior to many other building materials of the ancient times, and even from modern 
times. The ratio between the quality and the price as well as simple fabrication technology, 
easily adaptable to conditions and to available raw materials promotes the Roman bricks as one 
of the key materials and technologies that made possible the development of the cities and of the 
Roman Empire. 
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1 INTRODUCTION 

Historical structures, defined as cultural assets, lose their original status due to reasons such as 
war, natural disasters, and user origin. If they are completely destroyed, the reconstruction 
practices are important steps in bringing the buildings back to the historical cultural heritage of 
the city (Sayin & Cemil, 2015). 

Historical structures can contribute to a separate field of study by investigating the causes of 
damage, even if they are exposed to serious damage. When the historical buildings are 
examined, it is seen that many factors such as the strength of building materials, deformations 
due to time, earthquake effect, ground effect, loading conditions, design features are important 
in calculations. The information obtained from these surveys is very important in terms of 
protecting, repairing and transferring the structures safely to the future (Gullu, 2015). 

Historical buildings are the living spaces that bridge the past and the future. A more 
important action than the preservation of these structures is the provision of continuity. In order 
to achieve this, the first issue to be addressed is the evaluation of the historical environments, 
and therefore the importance of historical buildings and the acquisition of a social consciousness 
in this regard (Sagsoz & Bulanik, 2015). 

Cultural assets have disappeared along with disasters such as fires, earthquakes and wars as 
well as legal, administrative, cultural, economic and social reasons.Reconstruction is the final 
method of constructing the partially or completely destroyed structures out of their own material 
or new material by the use of saved and preserved documents (Bilgili, 2015). 

The history of Gediz Houses, survey work, and restoration 
projects 

A. Özodabas 
Department of Civil Engineering, Bilecik eyh Edebali University, Bilecik, Turkey 

D. Onsekíz 
Department of Urban and Regional Planning, Usak University, Usak, Turkey 

ABSTRACT: The construction techniques of the traditional houses of Anatolia vary according 
to the regions. The coastal areas are two-storey stone houses, the north and interior of coastal 
areas are two or three storey timber framing houses, and Central Anatolia is one storey adobe 
houses. The area to be examined is the interior coastal area that Gediz is located in the Aegean 
(western) region of Anatolia. The Gediz district of Kutahya has a historical texture. Gediz 
traditional houses were made of timber framing technique. Most of these houses have been 
restored. The restoration work was carried out by the Regional Directorate of Conservation of 
Cultural Properties of Kutahya, which is affiliated with the Ministry of Culture. Kutahya 
Regional Directorate of Preservation of Cultural Heritage has decided that these historic houses 
should also serve as dwellings and restoration work have been done in this direction. In this 
study; the architectural and structural aspects of the traditional Gediz houses have been 
examined. Among the studies carried out one structure was chosen, survey and restitution work 
and restoration projects, pictures and information about the structure before and after restoration 
were given. 
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Turkish housesaredifferent from European houses. The European houses are solid and 
schematic like a closed box, whereas Turkish houses are organic.It is in constant contact with 
the outside world through semi-open and open halls and spaces. The most important reason for 
this is the lives of the Turks as a nomadic society for many years (Günay, 1998). 

Turkish houses are usually built as 2 or 3 floors.The most advanced plan typologies occurred 
between the 17th and 19th centuries.The Turkish houses were shaped by the effects of the 600-
year-old Ottoman Empire and the Islamic culture.For this reason, the ground floor façade of the 
houses on the street side are deaf.Courtyard walls are made of high walls.In addition, to protect 
against the cold effects of winter; the number and size of the windows in the first floor of the 
houses are built less than the upper floor (Eldem, 1954). 

Gedizis located 91km southeast of Kutahya province. The average altitude is 1100-1200 
meters.Gediz traditional houses were built in the 19th and 20th centuries.They were usually built 
in the middle hall plan type.  Some of the additions and interventions (such as bathrooms and 
toilets) have been made to these houses which are still being used. The settlement which had 
been abandoned to its fate for some time was not subjected to the invasion of warped settlement 
and reinforced concrete structures (http://www.eskigediz.bel.tr ). 

Cracks formed in the buildings are important findings to guide the restoration and 
reconstruction studies (Urer, 2013). History of buildings is usually analyzed from the 
architectural point of view, pointing out the evaluation of shapes, styles, functions.  The 
structure of a building actually represents the skeletal support for any architecture but its 
behavior is rarely dealt with, and its development is seldom analyzed in any great detail (Croci, 
1998). For this reason, there should be static projects as well as restoration projects. 

The construction technique seen in Gediz houses is the wooden frame buildings. In this 
practice, also known as the timber-work wall technique, wall surfaces are divided into small 
sections by wooden elements, and these spaces are filled with brick or mud brick material 
(Kuban, 2007). This practice, which is rarely seen on the ground floor, is commonly used on the 
second floor (Ozodabas, 2015). 

2 EMINE ASLAN’S HOUSE 

2.1 Pre-restoration exterior views 

Figure 1. Western and eastern facade views.
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Figure 1 shows the pre-restoration views of the traditional Gediz house belonging to Emine 
Aslan. This image shows the western and eastern facade of the house. It is a three-storey house, 
the ground and first floor were made of stone wall and the upper floor was made of timber 
framing technique. The entrance to the ground floor was built only on the west facade because 
of the slope of the road. The height of the second-floor is lower than the upper floor because the 
second floor was planned to be used in winter. In fact, most of the time passes on this floor. The 
upper floor was mostly used for guests. In addition, Turkish houses were built as multi-rooms 
because they had large families. When the boy in the house was married, one of the rooms on 
the upper floor was given to a newly-wed couple and the family would have been 
enlarged.Grandparents also lived with the family. Families werenot the nuclear families in the 
past, but recently the conditions have changed completely and the concept of families has turned 
into a nuclear family. 

The ground and first floor were exhibited a harmonious plan to the road. Desired plan 
changes on the upper floor were provided by the cantilevers.The shape of the cantilever was 
built with a saw blade cantilever technique. 

2.2 Analysis report 
The building, which has a corner building type of plan scheme, has been registered as a 
necessary cultural property to be protected.The historical building was partly preserved because 
people livedin it.Figure 2, wooden beams are seen on the ground floor. 

Figure 2. Entrance staircases and wooden doors opening to the hall

The building is 42 square meters and has three floors. On the ground floor there is a 
warehouse and a coal cellar.There are two rooms, one of which is used as a kitchen, the other 
one is used as a bedroom, and a hall on the first floor.The second floor has two rooms; a guest 
room and a living room. The windows on the top floor are large. On the upper floor there is also 
a hall. This hall has a wooden bath and wooden cabinets. 

As seen in Figure 3; the wood carrier system of the building was partially damaged. The 
windows in the hall were dismantled and replaced with one large window. The roof was 
partially damaged.Chimneys were demolished.The floors, stairs and balustrades were partially 
broken. The joints between the stone walls on the ground floor were partially destroyed. The 
mudbrick walls were partly broken and the facade was visible.On the eastern façade, timber 
beams are seen as decaying. However cupboard doors and doors are very well preserved. 
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Figure 3. The parts of the eaves fascia that are ruined andthe view of the staircase and the fireplace.

2.3 Construction technique and material usage 
The building plan is a parallelogram.The ground floor is built with stone walls.The upper floors 
were filled with mud brick filler between the wooden frames. Cement plaster was applied later 
on the facades. However, instead of cement plaster, fibrous lime plaster, which is the original 
plaster, should have been applied. The floors, the ceilings and all of the doors were made of 
wood. 

The stone walls on the ground floor are made of rubble stone, all of the exterior walls are 
constructed with stone walls with a thickness of 57cm. Interior walls are built of wooden carcass 
and mudbrick filling material is used. Floor spacing ranges from 167cm to 478cm. 

2.4 Restitution report 
The building, which was built as a residence, protected the original situation as a plan but 
according to the need, some of the changes were made over the time. 

Periodical Intervention; as seen in Figure 4; the ground floor was divided by bricks to create a 
warehouse and a coal cellar. An iron door was installed instead of the main entrance wood door. 

Figure 4. Part separated by brick partition and entrance gate made of iron door.
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2.5 The survey and restoration drawings 
In Figures 5 and 6, the ground floor has a storage and entrance hall, the second floor has a 
kitchen, a room, and hall, and the second floor has a guest room, living room, and hall.The 
floors of the ground floor were made of rolled earth, the walls were made of fibered plaster and 
whitewash, and the ceilings were made of timber beams.The floors of the first and second floor 
were made of wood, the walls were made of fibered plaster and whitewash, and the ceilings 
were made of timber cover.There are straw-like fibers in the plaster. The building is located on 
the corner parcel. 

Figure 5. Layout planand ground floorsurvey drawing.

Figure 6. First and second floor surveydrawings.
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2.6 Restoration report 
Before and after restoration works views of the east and west façade are given in Figures 7 and 
8. It is observed that the window layouts on the second floor have been changed and the 
restoration work has reached the previous view. The iron windows made later on the ground 
floor had the previous wood appearance.Pantile tiles have been renovated. The concrete plaster 
made at the water basin level was removed and instead the original paint was implemented. 

Interior and exterior walls were painted with water-based paint after being plastered with 
traditional plaster. Plaster rasp was made on the inner and outer surfaces of the whole structure. 
Because the wooden part of the roof is rotten, it has been totally dismantled and renewed by 
water and heat insulation with impregnated new wooden material. All of the windows have been 
renovated in accordance with their original plans. 

Figure 7. Drawings of the eastern façade before and after restoration.

Figure 8. Drawings of the western façade before and after restoration.
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In Figure 9; Ground floor was covered with stone.The walls were again plastered with fibered 
plaster and painted with lime whitewash.Between the wooden beams glass fiber was placed. 
One of the storehouses located on the ground floor was given the function as a room.This room 
was divided from the entrance hall by a brick wall.Alsoat the same time, toilet, bathroom and 
kitchen counter were built in this room.Toilets and basins were covered with ceramic tiles.The 
toilet was made of a Turkish style toilet. In order to reinforce the building the exterior wall of 
ground floor located on the east facade was enlarged by 37cm. The wooden staircase was 
renovated. 

In Figure 9;First floor was covered with wooden material, the walls were again plastered with 
fibered plaster and painted with lime whitewash, and ceilings were covered with timber. 
Kitchen on the first floor was created.The fireplace in the kitchen was restored.Kitchen bench 
and cabinets were built into the kitchen. 

Figure 9. Ground and first floor restorationprojects

In Figure 10;Second floor is covered with wooden material, the walls were again plastered 
with fibered plaster and painted with lime whitewash, and ceilings were covered with 
timber.There are two rooms on this floor. One has a fireplace and the other one has a bigger area 
than a downstairs room because it has the cantilevers.In Anatolia, all the rooms of the houses 
usually have closets. (Closet; wardrobe in the wall,). The closet had a bath in it. So the 
temperature is ensured because the bathroom is in the room.The details of the closet is given in 
Figure 10. At the same time, bedding, pillows, and sheets are placed in these closets. 
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Figure 10. Second floor restoration project and detail of the bath in the cabin. 

In Figure 11, roof details and cantilevers are visible.The window in the cantilever is shown in 
the drawing in section B-B.Usually, windows are built on three facades in the cantilever.So a 
person sitting on the sofa can easily see three fronts of the road. At the same time, because the 
window levels in Turkish houses are lower, it enlarges the angle of view to the outside. 

Figure 11.Restoration projects of cross-section A-A and B-B.
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2.7 View of structure after restoration 

Figure 11. General view of the building.

Figure 12.Front and side views of the building.
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3 CONCLUSION 

Increasing irregular and mixed structure due to the today’s rapid urbanization affects the 
physical environment and therefore the historical environment in a negative way.It is seen that a 
large part of the historical buildings have been destroyed, left out of use and even abandoned to 
vanish and they have been pushed into the background with new structures built in their 
immediate surroundings. 

In this study, one of the restored Gediz house was given as an example and the steps of the 
restoration work were explained.The greatest purpose of this study isto increase the number of 
the use of such historical houses by bringing them to function through today's technology and 
comfort. 
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1 HISTORICAL OVERVIEW 

From 5th February to 28th March 1783, Calabria Ultra, in the South of Italy, was hit by five 
devastating earthquakes of intensity between IX-XI on the Mercalli scale which were followed 
by hundreds of tremors in the successive three years. The damage was huge: according to 
official estimates there were more than 35.000 victims,391 cities were involved and almost half 
of them were completely destroyed while the other ones were affected by extensive collapses 
and only three were undamaged (Vivenzio, 1788). 

The sheer scale of the event induced the Bourbon Government to carry out a thorough urban 
and socio-economic reorganization of the whole province. Simultaneously to first aid, a 
scientific activity was organized by the Government in order to investigate the seismic 
phenomenon. Buildings damage assessment pointed out the many reasons behind the seismic 
vulnerability of the constructions: poor quality masonry, made of cobblestones aggregates in 
lime mortar with poor binding capacity, and bad urban plans, still linked to the medieval 
scheme, were identified as the main causes of the buildings’ collapse. However, various 
intellectuals and researchers, come from all over Europe, emphasized the proper behaviour of 
some baracche (barracks) composed of a wooden skeleton with masonry infill. The few 
damages suffered by these buildings indicated to the technicians the possibility of adopting that 
constructive system to limit the effects of future earthquakes.The empirical evidence of the good 
seismic response of the timber-framed structures represented the starting point to define the 

The baraccato anti-seismic constructive system: enhancement 
and preservation of the existing heritage in southern Italy 

E. Pagano, G. Salerno & M. Zampilli 
Department of Architecture, University Roma Tre, Rome, Italy 

ABSTRACT: The baraccato constructive system represents one of the most emblematic 
examples of historical earthquake-resistant timber-framed constructions, widely diffused in all 
those territories with high seismic risk. It was defined by the Bourbon government through a 
specific anti-seismic code issued one year later the catastrophic earthquake that struck Calabria 
Ultra in southern Italy in 1783.Throughout the 18th and 19th centuries, the baraccato system 
represented the earthquake-resistant model in the post-seismic reconstruction plans for several 
Italian cities until the advent of reinforced concrete constructions in the early 20th century. To 
date, most of the baraccato housesidentifiedare lost or they are in a state of ruin. In addition, 
many others have been badly reused and modified not respecting the original technique. Recent 
surveys conducted in some Calabriancentres have allowed us to identify several surviving 
examples that, put together all with other onesindicated in previous researches(Allegra, 2008; 
Bianco, 2010; Bianco, 2017; Valtieri, 2008), provide a general overview of the extension and 
the state of conservation of the baraccato heritage. In this work a first effort to evaluate the 
baraccato heritagepresence in Calabria is conducted.The issues about preservation and 
enhancement of this heritage are also discussed. The emblematic case of Palazzo Vescovile in 
Mileto (VV) is presented in detail. 
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baraccatoanti-seismic system, as stated by Giovanni Vivenzio, protomedico generale (first 
physician to the King) and academician of Bourbon Kingdom, in his Istoria (Vivenzio, 1783). 

In the same work, he proposed the timber-framed system, named as case formate in legno
(house made of wood), for the reconstruction of the cities destroyed. In particular, he described 
the prototype of the baraccato houses through the Vincenzo Ferraresi’s design, based on the use 
of a three-dimensional wooden frame immersed within the masonry. This wooden cage 
presented a precise hierarchical order among the different structural components: a main frame, 
composed of vertical members, continuous from the foundations up to the roof, and of 
horizontal ones, placed at the floor levels, all characterized by large cross sections; secondary 
wooden elements, with smaller sections, were placed within this frame, enclosing the openings 
and further stiffening the structure. 

From the typological point of view, Ferraresi’s design faithfully reproduces the plan and 
elevation distribution, as well as the facies, of the country house The Cube designed by the 
English architect Robert Morris in 1734 (Barucci & Gattuso, 1999). 

So conceived, Ferraresi’s house consists of three volumes, all with a bella forma cubica
(beautiful cubic shape). The entire building is raised from the ground to preserve both the 
dwelling from humidity and the wooden members. The central cube is spread over three levels 
for a total height slightly above 15 meters, while the side ones have a height of about 10 meters 
(Fig. 1). 

Figure 1. Casa formata in legno proposed by Vivenzio and elaborated by Ferraresi: a) Plan and elevation 
(Vivenzio, 1783); b) Rendering of building (Authors). 

Relative to the constructive aspects of the aseismic load-bearing system, several authors make 
the hypothesis that Ferraresi and the Bourbon technicians were aware of the anti-seismic 
technique adopted in Lisbon after the earthquake of 1755, where the so-called pombalino
timber-framed masonry system was used in the post-seismic reconstruction (Valtieri, 2008). 

On the contrary, other authors suggest the relevant role played by the openings of the 
archaeological sites of Ercolano and Pompei, occurred a few years before the Calabrian 
earthquake, in the re-discovery of the Roman opus craticium, seen as the reference constructive 
system at the base of the baraccato prototype (Ruggeri, 2013). 

After all, the presence of mixed wood and masonry constructions in many world regions with 
high seismic risk (Turkey-H m ; India-Dhajji-Dewari; Greece-Lefkada houses; South America-
Quincha, Bahareque) suggests a common constructive culture, which can be identified in the 
masonry technique of the opus craticium (Langenbach, 2007). 

However, the wooden skeleton had already been used as global anti-seismic reinforcement 
for the reconstruction of buildings destroyed by the 1703 earthquake in L’Aquila (Italy), as 
demonstrated by the recent discovery of Palazzo Venturi, shown in Figure 2. 
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Figure 1. Palazzo Ventura in L’Aquila built after the 1703 earthquake: part oftimber frame revealed by 
earthquake in central Italy on April 2009 (Photo by Authors, 2017). 

The building, built on the remains of a sixteenth-century construction, is currently affected by 
restoration works, involving the recovering of the timber-framed structure. As a matter of fact, 
Ferraresi’s house represented not a prototype to reproduce in series, but a sort of theoretical 
model from which to draw the aseismic aspects at the base of the baraccato system. 

In fact, the Bourbon seismic code issued on 20th March 1784 only incorporated the qualitative 
aspects of the constructive model proposed by Ferraresi, by imposing the use of a wooden cage 
within the masonry and by limiting the buildings height to ten meters, with at most two floors 
above ground. The reason of these choices can be identified in the high quantity of wood 
required and in the need for specific construction skills, both difficult to find throughout the 
Calabria region back then. Just because it was so generically defined, the baraccato system was 
implemented in different variants for the reconstruction of the Calabrian cities destroyed in 
1783. In addition, during the nineteenth-century and up to the early twentieth-century, it was 
also recommended for the reconstruction of further Italian cities hit by earthquakes. When in 
1908 a new violent earthquake struck the Calabria, the baraccato system - notably improved 
thanks to the adoption of some constructive solutions aimed to stiffen the connections between 
the components of the load-bearing structure - was once again used for the construction of new 
buildings, at least in the early years of the reconstruction. Only with the advent and the 
affirmation of the new technique of the reinforced concrete, the use of timber-framed masonry 
constructions was first reduced to build small dwellings and then completely ignored.The 
widespread use of baraccato system for a long period lasted over a century is mainly due to its 
efficiency as aseismic constructive reinforcement, thanks to the combined effect of its two 
structural components. The masonry, with its ductile behaviour, can dissipate a considerable 
amount of seismic energy, also offering an excellent compressive strength for vertical loads. 
Wood, thanks to its high elasticity, can considerably deform before breaking, acting as a 
confinement for masonry. The combined use of wood and masonry, moreover, guarantees what 
in current anti-seismic codes is defined as “limit state for life safety”: in case of breakage of the 
infill masonry, in fact, the wooden frame continues to support the horizontal structures 
connected to it, avoiding their collapse. Finally, the symmetric distribution of the structural 
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elements of the baraccato buildings, both in plan and elevation, reduces the torsional effects 
under seismic actions. 

2 THE EXISTING BARACCATO HERITAGE: DISUSE AND ABUSE 

The term baraccato refers to a specific structural type whose definition, although it has 
influenced the adoption of some formal solutions, is independent of a particular architectural 
language. Baraccato houses are not characterized by the common typological and constructive 
characteristics; these ones vary enough,depending on the construction period, the geographical 
area, the recourse of expert employees and the building owner’s social class. 

Therefore, it is evident that when we talk about of baraccato houses we refers to an extremely 
heterogeneous and articulated builtheritage and architectural heritage in which often the 
presence of timber frame is often the only common feature. In this research a first effort to 
estimate the extent of the baraccato heritage is presented, starting from a thorough investigation 
in twelve Calabrian towns. In particular, in the period between 2015 and 2018, surveys were 
carried out in the cities of Borgia (CZ), Cortale (CZ), Girifalco (CZ), Filadelfia (VV), Vibo 
Valentia (VV), Mileto (VV), Palmi (RC), Polistena (RC), Seminara (RC), Oppido Mamertina 
(RC), Bagnara (RC) and Reggio Calabria, all located in the most affected area by seismic 
damage in 1783 and 1908, where the Government intervention has found a wide application 
(Fig. 3). 

Figure 2. The buildings, reconstructed after the earthquakes of 1783 and 1908, identified during the 
research. 
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This study arises from the need to shed light on a historical and architectural heritage, 
evidence of an ante-litteram seismic culture, which is not protected and whose actual diffusion 
is ignored. In fact, to date, to give an estimate of the extent of this heritage in Calabria is 
particularly complex. The urban plans of the twelve municipalities involved in the surveys 
completely ignore this heritage, subdividing the building stock essentially into masonry and 
reinforced concrete constructions. Even though in literature the topic of the baraccato houses 
has been examined under different points of view, what is lackingis essentially a census.Very 
few studies documented the existence of baraccato buildings, starting from the visual 
recognition of the timber frame (De Vivo, 2002) and / or with the help of technical 
instrumentation (Bianco, 2017) highlighting the constructive characteristics and the state of 
conservation and limiting the analysis to the early twentieth century heritage. In authors’ 
knowledge, Allegra was the first to initiate a censusof baraccato houses; in 2008 he identifieda 
considerable presence of baraccato buildings in Archi (Reggio Calabria), estimating it in 30% of 
the 186 buildings analysed (Allegra, 2008).Our work is placed ideally in continuing with the 
work of Allegra, working with completeness on the historical center of the municipality of 
Mileto, and extending, although partially methodologically, the work to the other eleven centers 
with the aim at showing that a census not only is possible but also necessary.  The methodology 
used for the identification of the baraccato buildings has consisted of three phases, on three 
different scales: 

- Territorial scale. The first phase, based on bibliographic and archival research, had the 
main goal to individuate - withinthe twelve municipalities involved - the areas affected 
by post-earthquake reconstructions between 1783 and 1908 where many baraccato 
buildings probably still exist; 

- District scale. The second one involved the selection of a large number of buildings 
with architectural and construction features already found in other baraccato buildings; 

- Building scale. For each selected construction, the analysis of the load-bearing structure 
was carried out through in situ visual investigations, studiesabout recent restoration 
projects and interviews with owners, local historians and technicians, both private 
professional and members of public institutions. 

Relative to the municipality of Mileto, through the consultation and processing of different 
cartographic media, like seismic damage maps (Baratta, 2010) and cadastral maps, it was 
possible also to reconstruct the urban development of the city, shown in Fig.4, used to select the 
areas to be investigated since they were subjected to reconstruction.Precisely, within the limits 
of the eighteenth-century city, 293 buildings have been analyzed and, among them, 27 buildings 
have been found to present the baraccato structure, because the wooden frame was directly 
detected or because other authors in the literature assure it, while for other 46 ones the baraccato 
structure is considered as highly probable, because they have similar constructive and 
architectural features as the baraccato buildings. In summary, in the eighteenth-century city of 
Mileto, about 10% of the buildings is certainly baraccato ones, while the extent of the baraccato 
heritage could be about the 25% of the whole built heritage. This result is absolutely in line with 
the results of about 30% given by Allegra for Archi village of Reggio Calabria.The 
methodology used for Mileto can be reasonably extended to the other Calabrian centers 
reconstructed after the 1783 and 1908 earthquakes, when the baraccato technique has been 
widely used as an a-seismic reinforcement.  As a matter of fact, the investigations made in the 
other 11 cities have not followed the same methodological completeness as in the case of 
Mileto. What has been done is a partial survey, with the aim at detecting the baraccato buildings 
of significant architectural value, either already present in the literature or discovered ex novo. 
For this purpose, from the urban plans of the reconstruction reported by Vivenzio in his Istoria, 
the urban texture was explored around the main squares and streets in search of baraccato 
buildings. 

The results of these analyses are summarized in a set of data sheets about 45 buildings of 
significant architectural value, with baraccato bearing structure or presumably so. Of these 44 
buildings, 33 were already present in the literature and 11 were discovered ex novo in these 
investigations. 

The data sheets contain the following information: 
- City;

Chapter 7: Preservation of historic buildings and structures

1477



- Year of construction find out from bibliography, archival research or supposed on the 
basis of the constructive and architectural features of the building; 

- Load-bearing system indicates the structure type detected through in situ analysis. When 
this was not possible, studies or bibliographic material made available by local 
professional and historians were used. If the information were inconsistent with each 
other, the structure was defined as uncertain. Without this documentation, the presence 
of some constructive features, as regular plan and elevation development, number of 
levels, presence of vertical elongated openings, etc., have made it possible to 
hypothesize the presence of a baraccato structure; 

- Ownership, distinguished between private or public;
- References;
- Documents indicates the source of the graphical material (photos, architectural survey, 

illustrations, diagram) displayed in the supplementary data sheets. 
A typical data sheet, which focused on the Palazzo Vescovile (Bishop’s Palace) of Mileto 

(VV), is shown in the appendix to the text. The 44 buildings are listed and located over the 
territory of the South West Calabria, as shown in Figure 3. In addition, the results of baraccato 
buildings census, limited to Mileto’s area reconstructed after the 1783 earthquake, are shown in 
Figure 4. 

To date, most of the baraccato heritage have been lost or reduced in ruin for several reasons. 
The inherent weakness of baraccato buildings, related to biotic degradation phenomena of 
wood, has determined the loss of initial technological and functional performances of many 
constructions.However, degradation of this heritage is not only due to material ageing or 
abandonment.Human involvement has produced an abuse of the baraccato heritage through 
reuse activities and alterations that have not respected the original technique, to advantage of 
modern constructive systems. Moreover, many baraccato buildings have been destroyed in the 
last years for speculative overbuilding reasons, as shown in Figure 5.In addition, the Italian 
seismic code does not contemplate mixed wood and masonry load-bearing structures. In this 
contest, the technicians, who try to restore the existing baraccato buildings, can’t refer to a 
reliable methodology enclosed in a legislative framework. Moreover, the proper seismic 
behaviour of the baraccato system, repeatedly emphasized following several seismic events 
(Mercalli, 1897; Mauri-Mori, 1909; Baratta, 1910), today paradoxically represents an element 
of uncertainty. 

Figure 3. Mileto (VV): overlap of city plan projected after 1783 earthquake and today’s city buildings 
with indication of the baraccato ones. 
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Figure 4: Baraccato buildings before and after their demolition (photos by authors and Google Maps©): 
a) Reggio Calabria, Via Sbarre Centrali (2008-2017); b) Reggio Calabria, Via Cairoli (2008-2016); 
Seminara (RC), Via Consalvo (2010-2017). 

Recently, many studies have pointed out the baraccato anti-seismic capacity or with 
experimental tests (Ruggieri & Zinno, 2013) or with mechanical modelling (Galassi, et al., 
2014; Salerno, et. al., 2015). On the other hand, private owners and professionals consider this 
system less earthquake-resistant than modern and industrialized constructions. This leads them 
to believe that the demolition of baraccato buildings, regularly permitted by local building 
codes, is cheaper and safer than their restoration which, above all, require particular 
manufacturing skills. In the last years, few baraccato buildings have been restored and 
sometimes the timber frame elements have been left exposed, as in the case of Palazzo 
Contestabile in Taurianova (RC). 

2.1 The Palazzo Vescovile in Mileto (VV) 
The Palazzo Vescovile (Bishop’s palace) represents an emblematic example of the lack of 
preservation and development of the baraccato heritage. The construction was designed as an a-
seismic refugee after 1783, according to bourbon a-seismic code, and it showed an excellent 
seismic response under several earthquakes in the nineteenth and twentieth centuries (Baratta, 
2010; Ramondino, 2011). The construction, as indicated by a recent archival survey conducted 
by the authors, was built between 1793 and 1795 and it is placed in the centre of the principal 
square of the new Mileto. Materials and architectural elements from the ancient city were used 
to build the façade of the palace, which has therefore an undoubted historical and symbolic 
value, as well as being a rare and precious example of baraccato house dating back to the 
eighteenth-century reconstruction. Various religious and civil activities were carried out in the 
palace until the 90s of the twentieth century and now it is completely abandoned. Over the last 
few years it has been affected by several collapses as well as by several acts of vandalism, the 
last of which (2017) caused the fire of the wooden entrance door (Fig 6). The municipality of 
Mileto is attempting for years to save the Bishop’s Palace from demolition, aiming at its re-use 
as venue for cultural activities. The building was a Church real estate property, butit has been 
sold to a private owner, who wants to raze it to the ground to build a commercial shop in its 
place. The municipality has asked the Italian Ministry of cultural heritage, in particular the local 
Superintendent, to affix a constraint on the building itself.  But the request was denied, because 
the historical and architectural value of the building was not recognized.Within this contest and 
in order to make political institutions and civic communities aware about the cultural value of 
this building, since 2015 the Department of Architecture of University Roma Tre has been 
carrying out several research about the Bishop's palace, published in master degree theses 
(Pagano, 2015; Murru, 2016), a PhD thesis (Pagano, in progress) and several scientific 
contributions in collaboration with other academicians (Ruggieri et al., 2016; Salerno et.al, 
2016; Stellacci et al., 2016). At the moment, the diffusion of the historical and constructive 
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knowledge acquired, represents the only proper tool that the scientific community can use to 
defend the baraccato heritage. 

Figure 5. Bishop’s Palace in September 2017.

3 KNOWLEDGE AS SYNONYM FOR PRESERVATION AND SAFEGUARDING 

Without specific safeguard laws and without a reliable and not particularly complex 
methodologies of recovery, the baraccato houses are destined to disappear. Moreover, many 
Italian seismic events (Friuli 1976, Irpinia 1980, L'Aquila 2009, Emilia Romagna 2012 up to the 
recent catastrophes in 2016) have highlighted the high costs to secure the historic buildings both 
at the urban and building scale; it seems therefore important to examine the aspects related to 
the safeguarding of the baraccato heritage, because it stems directly from the need to give a 
secure answers to the seismic events, although within the seismic culture of more than two 
centuries ago. The process of reconversion of this heritage, which has to simultaneously respond 
to the need of seismic safety and conservation, can only be started by public institutions through 
economic incentives, tax cuts and bureaucratic simplifications for private owners. In this 
context, knowledge on the historical, constructive and architectural aspects acquired by the 
study of the existing examples present in Calabria, is the only proper tool of the scientific 
community for raising awareness and sense of responsibility in public institutions, for them to 
produce specific measures for the safeguarding of the baraccato heritage. Knowledge assumes a 
double meaning: on one hand it means aiming at quantifying the existing heritage, while on the 
other hand it takes on the meaning of full understanding of the constructive aspects of the 
original technique, in order to indicate and define a recovery methodology for the restoration of 
the structural and architectural solutions. First, it is necessary to carry out a detailed census of 
the baraccato heritage still existing in southern Calabria. It must be carried out both on the basis 
of the comparison between the eighteenth-century urban plans and the current state and with in 
situ surveys inside and outside the buildings, in order to recognize the architectural and 
constructive features, checking the load-bearing system. The census of the historic baraccato 
buildings could allow people first to recognize and detect, then to protect and develop an 
important aspect of the history and the Calabrian identity. For this reason, the restoration of 
significant buildings, like the Bishop’s Palace of Mileto, supported by appropriate scientific 
calculations and laboratory tests that certify its seismic behaviour, could represent a positive 
emulation, an alternative to demolition or, even worse, to any building recovery that don’t take 
into account the specific characteristics of the baraccato houses. 
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4 CONCLUSIONS 

This study shows that the baraccato heritage is still widely present in Calabria. Following in situ 
surveys carried out in twelve Calabrian cities, many baraccato buildings have been identified, 
some of them dating back to the post-earthquake reconstruction of 1783. In addition, the census 
carried out in Mileto, shows that baraccato or most likely baraccato buildings are about 25% of 
the historical buildings, within the eighteenth-century city limits. The conservation status of this 
heritage has been analysed, underlining the recent demolition operations carried out in some 
cities. The case of the Bishop’s Palace of Mileto is presented as an emblematic example of the 
lack of preservation and enhancement of the baraccato heritage. To prevent its disappearance, 
authors suggest to deeply study the existing examples, analysing the constructive and the 
architectural features in order to use this knowledge to define a restoration methodology for the 
baraccato houses. In addition, future research could focus on the census of existing examples to 
make aware local institutions to produce laws and economic incentives for its preservation and 
enhancement. 
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1 INTRODUCTION 

Cities have positively used the transformation of their Culture Built Heritage to create bet-ter 
environments for their residents and visitors (Baarveld et al., 2011). The maintenance of Culture 
Built Heritage is essential, not only to safeguard the future of such wonderful assets but also to 
maintain the shell of memories that encrypted in these assets. Cultural Built Heritage constitutes 
a unique inheritance, which tells the story of a place. They develop our sense of time and space 
with their own cultural identity, which is often related to both aesthetic qualities, such as period 
characteristics, materials and construction as well as the stories they tell and the memories they 
keep. The physical qualities of many historic buildings represent the distinctiveness of the visual 
environment (Hayden, 1997). We should not aim to preserve the past as such but rather 
carefully pass the memories to future generations through beautifully designed built 
environment (Nijkamp & Riganti, 2008). Yet when preservation schemes of historical buildings 
are planned, contemporary use is rarely introduced and considered as integral character that 
shape the restored buildings. Many of these buildings were originally designed to accommodate 
different activities to their new use. Preserving the quality of the shell that originally contributed 
to their visual identity is a challenging task. Maintaining the appearance of a building can be 
particularly problematic if the building is to be used as a museum or a gallery due to complex 
design and technical requirements. 

In time of economic difficulties, whether on national or local level, culture-built heritage 
usually be in the forefront of reflecting the economic pains (Franquesa et al., 2013). Vacant 
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properties are more likely to be poorly maintained and to be the target of demolition by neglect. 
Many properties and assets would face demolition as a result of neglect from their own 
communities who intentionally not carrying out maintenance whether or not having the means 
to do so. 

Several rehabilitation projects of cultural built heritage have been recently implemented in 
Velez-Malaga. A number of the city’s indigenous buildings were converted to muse-ums, art 
galleries, and cultural centres. Keeping and reusing historic buildings is often seen as a way not 
only to preserve the physical building fabric “as a tangible link with the past”, but as an 
opportunity to preserve the intangible heritage such as traditional skills and craftsmanship 
(Wells, 2017). The intention is to provide new accommodations where these skills can thrive. 

Museums and art galleries are well recognized for their challenging day/lighting criteria (Kim 
& Chung, 2011). Whereas retrofitting of ordinary non-historical old buildings can offer a 
number of possibilities for improving the ambient conditions and energy efficiency of buildings 
(Baker and Steemers, 2000), in a heritage building, a radical change to the original quality of 
daylight though an extensive use of artificial light or displacement of daylight can have a critical 
impact on the visual character and sense of place (Al-Maiyah & Elkadi, 2007). Although the 
conservation practice in general is clear about the importance of applying and adopting 
“minimal intervention” when developing a rehabilitation scheme, the practice of implementing 
“minimal intervention” is often understood by designers in terms of preserving the tangible 
aspects of a building. Indeed, preserving the original tangible components of buildings such as 
their materials, fabric and fenestration features, is the key for preserving the physicality of the 
buildings. There are however many other facets of historical buildings that contribute to their 
distinctive quality and significance. Yet when initiating preservation schemes of historical 
buildings daylight is rarely introduced or considered as one of the components that shape the 
character of buildings. A review of relevant documents also suggests that at present there is no 
clear recognition of the role of daylight in shaping the visual character of historical buildings. 
For example, Nelson (2004, p.171), in a chapter published in the U.S. government’s official text 
on saving old buildings, identifies the visual aspects and physical features that comprise the 
appearance of historical buildings as follows: “Character-defining elements include the overall 
shape of the buildings, its materials, craftsmanship, decorative details, interior spaces and 
features, as well as the various aspects of its site and environment”. Although the environment, 
as evident in this quotation, has been identified among the various components that give the 
building its visual character, the actual description does not provide an explanation of what this 
term means in relation to the building context, whether it is the surrounding external context or 
internal ambient conditions. The US government’s official text is mainly limited to identifying 
tangible aspects related to the physical characteristics of buildings without a clear valuation or 
understanding of the value of intangible heritage in shaping the visual character of a historical 
building. It is the recognition and revival of the intangible heritage that restores the identity of 
the place and re-introduce the community to its past. In other words, the careful design, using 
local labour and local materials, of a cultural built heritage that accommodates new use knits the 
torn fabric of memories bridging a community to its past. 

The aim of a restoration project of a culture-built heritage should not only aim to revive the 
past but to design a meaningful place for its immediate community; to create a sphere where 
conscious reflection takes place. Such a sphere should enhance local experience and makes local 
visual information represented by the surrounding facades and artefacts explicit and understood 
by inhabitants as well as other users. This can only be achieved through the inclusion of local 
skills, local materials, and local intelligence. In order to do so, it is important to demonstrate the 
different categories and phases of the dynamic nature of space - place relations. Elkadi (2007) 
distinguished between a space configured by nature that accommodates feelings and reflections 
and a place designed to accommodate certain human activities. There are continuous changes in 
architectural experience of place where practices are situated and space where local experience 
takes place. Elkadi (2007) illustrated such differences and highlights the ambiguity of moving 
from one category to another (Fig. 1). The deliberate intervention through addition of a built 
form, in a space leads to a creation of a place that would be gradually inhabited and 
transformed. An erroneous intervention might lead to a loss of local identity and alienation of 
local cultures. Once local experience is lost, the place is likely to be re-shaped and re-configured 
by a more powerful economic pressure. Inclusiveness of local community during the process is 
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therefore a key to the success of rehabilitation of culture built heritage (Pereira Roders & Oers, 
2011). 

2 THE SELECTION OF THE PROJECT 

This building represents a significant landmark in the history of the city and part of its 
intangible heritage. After many years of inadequate and partial renovations, the city Council, 
decided to approach a complete restoration to transform it in the City History Museum. For the 
ancient building, the selected use might be perceived like a reward to centuries of being the 
bastion of the identity and character of the city. With the aim of preserving this culture-built 
heritage for future generations, diligences began in September 2006 to estimate the renovation 
costs of the ancient 15th C hospital. The complex includes the 15th C church and hospital and a 
20th C annexed pavilions. The project demanded by the City Council was divided in two parts: 
the conservation and renovation of the ancient hospital facilities and church to allow the new 
City Museum (MMVEL) and the implementation of Dementia and Alzheimer care facilities in 
the 20th C pavilions. The budget defined for this first actuation was of 849.715,65€. Several 
projects were proposed that vary these first defined requirements. Through the centuries, the 
building has experimented the growth of its plan linked to the necessities of the moment 
function. This has resulted in an unruly cacophony of building extensions with no external or 
internal dialogue between them. The project proposals were, since the beginning, oriented to 
restructure the plan and make it work as one although allowing the two parts to have their own 
identity. The City Council, approved this new approach that included some building extension 
and mayor restauration works and defined a final total budget of 1.876.500,00€ from which 
1.333.120,07€ were assigned to the conservation and renovation works of the ancient San Juan 
de Dios Hospital. Loyal to the spirit of maintaining the traditional construction processes, the 
labour and the materials where chosen locally. To emphasize this fact, the Educational 
Workshop and Trade School program developed part of the works from May 2010 to February 
2011. The students did all the consolidation and rehabilitation works following ancient crafts 
and using the local material companies. Because of the impact that the project itself will have in 
the city, several drawbacks were suffered during the development of the works. Thus, from 
February 2011 the construction works stops. The City Council needed to decide the function the 
building will host. Finally, the decision to house the new Museum of the city of Vélez-Málaga 
was done. This function will need some changes from the previous approved plan, i.e. the annex 
chapel will also need to be renovated and included in the overall plan. As this renovation was 
not included in the works foreseen, a new set of plans was developed and sub-mitted for review 
and approval. The process run through 2013 and it was finally approved in June 2014. 

3 THE PROJECT 

3.1 History 
In 1487, the Catholic Monarchs, Isabel de Castilla and Fernando de Aragón, wished to provide 
the town with a place where all the poor and sick people could go. This is how the Royal 
Hospital was born. Because dire administration of the goods of the hospital, this was yield in 
1680 to the Orden Hospitalaria de San Juan de Dios that gives its actual name to the place. In a 
first period, the hospital was attached to the church or chapel of Santa Catalina, today 
disappeared. It will afterwards be moved to the Chapel of Santa María del Rey, outside the city 
walls, where it remains to the date. In 1680 a complete report of the structural renovation was 
done. This has allowed tracing the renovations suffered by the building. The renovations of 
1717 and 1781 have also left an important amount of information. The first one related to the 
chapel and the second, to the renovation, modification and extension of the Hospital, Chapel 
and the Comedy Theatre dependant of the care centre. Between 1781 and 1865, an important 
renovation and extension of the care facilities took the place of the previous comedy theatre as 
the latter do not appear in the plans of this year. During the XIX century, the building turned 
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into a military hospital and in the first quarter of the XX, one wing is extended over the first 
floor facing Alta de San Juan de Dios Street. The complex is finally declared Historic-Artistic 
Heritage in 1980 and all the facilities were restructured to convert it in an old people’s home. 
The complex was developed in the outskirts of the ancient city, outside the ancient walls. Even 
when it is currently inserted in the urban fabric it continues to make part of the outskirts as the 
urban growth has developed in the opposite direction (Fig.1).

Figure 1. Project in urban fabric.

3.2 The church 
It is annexed to one of the sides of the hospital courtyard, through which the access is done. 
Also, it could be entered through an independent entrance from a gardened courtyard. The plan 
presents two naves, the main one with low groin vault where its original armour has been 
preserved. At the feet of the chapel, it could be found a lightning void from the reconstruction of 
1781 and the modern chapel from 1968. In one extreme of this nave, we can find the stairs that 
lead to the belfry dated in 1781. The church façade is in the side of the main nave and presents a 
very simple front, with pointed arch and archivolts. The belfry is not centred, and the rooftops 
have a complex program what leads to think that the façade is that of the original chapel. The 
connection with the hospital does also make part of the renovation that took place in 1781 and 
consists in a staircase from the Main Altar to a little oratory over the transept in the upper floor. 

4 CHALLENGES 

4.1 Budget and administration  
To be able to fulfil all the requirements from the Public Institutions that supervised the project, 
several previous studies were needed: 

- Archaeological report: it was a strong requirement to know the situation of the 
foundations as the church is grounded in the foot of the mountain. During the full 
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duration of the works, pathology reports were done and send back to the Archaeological 
department to check that no damage was being done to the ancient construction system. 

- Study of the envelope: the façades are built with wood structure and mud bricks (adobe). 
Knowing their condition was main for the final design.

- Geotechnical study.
- Demolitions justification report mainly in the chapel area. 

Fulfilled all these requirements, the first part of the works was carried out by a trade school 
due to the low budget. The constrains will be described further on. Once the trade school 
intervention finished, the initial budget assignment finished so the building remained three years 
with no interventions till the project of the City Museum was promoted. Thanks to this fund the 
works could be completed although with a very adjusted budget. The complete project was 
developed over a budget of 916.690,40€.

4.2 Design 
One of the main challenges of this project was to recuperate the original volume of the historic 
building by clearing all the unnecessary additions. The quality of the non-constructed peripheral 
spaces has also been neglected through the pass of time. The patios that articulates the plot and 
around which the hospital is organised have been neglected and lost their meaning by the 
addiction of pieces that do not respect the centripetal force of the construction. Consequently, 
one of the most important chapters of the project was the demolitions during which the original 
structure was exposed and some of the roof tops were completely demolished to replace them 
(Fig. 2). 

Figure 2. Demolition of different part of the Hospital and Church to discover the original materials.

To integrate the City Museum in this building was the final recognition of the city to the 
architectural importance of this ancient construction. Any function will better highlight the 
identity of the community. And no other building was better prepared to allocate it. The open 
spaces, the central patios around which the circulation were fluid and easily recognisable and 
the protected arcades makes it the perfect location for a museum function. 

4.3 Construction 
As aforementioned, the first part of the works was entrusted to a trade school. The fact that a 
600 years old building was in hand of 50 start-ups teenagers necessitates a close supervision 
during this period. Before the beginning of the works, they were informed of the architectural 
and historical importance of the building they were going to work in. The aim was for them to 
understand that they have a jewel in their hands. The trade school made most of the demolitions 
and first consolidation works. Although the decision could seem inadequate, one of the 
priorities was to educate the new generations in the value of their cultural heritage as well as 
give the local future craftsmen the skills to approach it with a level of guaranty of success. The 
outcomes were very positive; the unskilled team did most important and delicate works with no 
major problems. Some unexpected problems came to light during the works. Thanks to the 
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exhaustive archiving work done taking photos, notes, samples, etc. during previous years, there 
were only a few issues that have been not resolved in advance:

- The wood rooftop of one of the exhibition halls was in worst condition than expected 
and it had to be completely demolished and restored by new wood structure. Some 
solutions were defined on site with the site manager to ensure at all time the stability of 
the structure (Fig. 3). 

- Once the demolitions were done, the real width and dimension of the dividing walls 
were assessed, and some modifications were needed, as the situation of the lift. 

Figure 3. Process of roof demolition and reinforcement following traditional construction system.

The use of traditional materials and techniques has not been a problem in this project. The 
patrimony of Andalucia (south Spain) is characterised by the use of poor materials as handmade 
bricks, lime mortar, mixed masonry, ceramic tiles on floor and low-quality pine wood window 
frames that are always colour painted to dress-up this lack of quality. Is because the 
aforementioned that it has presented no difficulties to reproduce the same materials as many of 
those techniques are continuing to be used to date. These building procedures have been 
combined with up-to-date ones mainly in the zones were the it was needed to eliminate water 
penetrating in the building from the underground. “Cupolex” plumbing frameworks have been 
used to solve this problem. As for the chapel, corrugated metal sheet slabs have been used to 
reinforce the structure. Finally, renovating and reusing a building also means to update the 
facilities that the technical regulation demands to provide some minimal living conditions. 
These facilities normally occupy some important space for which old heritage buildings were 
not designed for. It is a challenge to find the right space to this ducts of HVAC, machinery or 
elevators trying to pretend that they have never been there. 

5 CONCLUSION 

This paper discusses the concept and the process of the rehabilitation and conservation works of 
San Juan de Dios Hospital in Velez-Malaga. The building represents a significant landmark in 
the history of the city and part of its intangible heritage. It has however, as many other heritage 
sites, suffered from neglect and disuse. There was an urgent need to provide innovative 
approach that not only technically sounds for its use and retrofit but also with an inclusive 
approach to bring together the council with the population of Velez-Malaga.  In a time of 
economic uncertainty, the selection of an 'ideal solution/s' by rationalising 'planning' alternatives 
within the constraints of Local and Federal governments is no longer viable, in that is does not 
provide the innovation required to change paradigms and shift city assets. Alternative 
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approaches to heritage rehabilitation are required in order to combat the many challenges found 
in cities today.

Keeping and reusing historic buildings is often seen as a way not only to preserve the 
physical building fabric “as a tangible link with the past”, but as an opportunity to pre-serve the 
intangible heritage such as traditional skills and craftsmanship. While the earlier objective is the 
core of retrofitting, the latter is seen in this project as the enabler and key to collate efforts for 
restoration in the City. The project implements the hypothesis that there are continuous changes 
in architectural experience of place where practices are situated and space where local 
experience takes place. This approach allowed the designers to introduce a well-integrated 
approach to the site as a whole. Two parts of the project were therefore suggested for the 
building’s re-use: the conservation and renovation of the ancient hospital facilities and the 
church to allow development of a new City Museum (MMVEL) and the implementation of 
Dementia and Alzheimer care facilities in the 20th C pavilions. Inclusiveness of local 
community during the process, explaining the changes and their benefits as well as engaging 
and employing them in the preservation efforts, was therefore a key to the success of 
rehabilitation of culture-built heritage

The designers together with the council were able to work with the local community in an 
environment where 

-  people can think creatively to generate ideas, images and plans; 
-  ideas can be explored and challenged; 
-  stimulating conversations can occur; 
-  non-binding conversations can be held outside of formal roles; 
-  there is flexibility to debate ideas without holding to a position; 
-  involve the community in the implementation and delivery of the project 

Taking a managed risk to educate and train a number of beginners in traditional craft proved 
to be not only necessary to win the local support but also to support local economy and build 
future skill base for further restoration. In overall, the outcome was a successful restoration 
project that endorsed by all parties, create a number of new jobs, contribute to local economy, as 
well as serve the communities with its excellent facilities.
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1 INTRODUCTION 

In the Eighteenth century the architectural and constructive approach to the industrial building 
was mainly referable to the circulation and the development of engineering theories, metallurgy 
and mechanics in and between the most advanced  Countries of Europe. France, German and 
Hapsburg Empires, Italy and Hungary were in fact connected in a cultural web of interpretations 
and solutions of technical issues regarding the construction and the formal issues in architecture: 
one of the most important consequences of this situation was the divulgation of concepts, 
theories and methods that involved certainly the industrial production in terms of buildings and 
materials. The technical dissemination involved both the translation of scientific volumes – 
often from German areas – and the penetration foreign expedients in the constructions thanks to 
the commercial, educational and trading exchanges to and from abroad. The Academies were 
also a place of development and diffusion of scientific and technological culture in Europe and 
soon they became the attractive poles for engineers, researchers and technicians to attend 
courses and practical workshops frequently resulting in publications and essays. In this field the 
predominance of German schools – first of all the Bergakademie in Freiberg – in the scientific 
and technical panorama led to a partition between the mainland and the United Kingdom, which 
developed a proper technical path in the evolution of constructive and formal criteria 
(Hitchcock, 1959). 

In the passage to the 19th century the international relations between European Countries 
resulted in the penetration of foreign theories and experiences that led to a progressive 
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technological approach for this typology in order to give a new purpose to this symbol of the 
industrial epopee. 
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modernization and development of techniques and investigations in various fields, such as 
metallurgy, mechanics, engineering and architecture: we may trace this aspect in the relations 
between France and Great Britain since the need of competences in metallurgical and mining 
fields both for civilian and military purposes was in fact promptly attended through the training 
of experts, technicians and scientists from those Countries. Regarding particularly the metal 
industry, France imported techniques and scientific notions from the United Kingdom in order 
to implement the iron and steel works mainly for military and industrial purposes: the 
productive processes were thus explored through visiting and publications, leading to a new 
phase of advanced production thanks to the updated approaches both from a scientific and a 
technological perspectives. The most valuable results of these approaches belonged to 
Berthollet, Monte, Vanderamonde who intended finally the connection between the chemical 
formulation and the behaviours of the iron and steel products. This led to a new era of 
international concurrence between the French and the British Empires, involving both the 
industrial, the engineering and the chemical sectors (Brianta, 2015). 

Another consequence of the passage from a pioneering age to a rationalized and scientific 
production of steel and iron elements was the spread of works where the properties of the 
metallic materials were promptly exploited and put on duty at their best: bridges, railway 
stations, civilian and industrial facilities and so on. Mining activities were also touched by the 
introduction of new building techniques and the works were put under the control of the Bridge 
Corps and Mining Corps, which regulated the concessions, the use of materials and the 
modernization of this sector since the 1820s (Brianta, 2015). 

Industrial architecture became soon the ideal context for the application of the new 
constructive typologies and techniques, mainly in those Countries where there were availability 
of primary goods, i.e. iron and coal, and a sensibility for the spatial and constructive skills of 
metallic building. Great Britain developed in that sense a very impressive number of facilities 
and infrastructures where the metallic components prevailed and frequently constituted the very 
essence of the project. In 1850s we find the pavilion in Paddington Station in London that 
featured a great hall, 74 meters long, with a framework consisting of bow beams with inner 
frames following the strains. These arched vaults covering huge surfaces were concealed 
externally by a sort of representative or “recognizable” façade, simulating a palatial front. The 
railway stations represented in fact the laboratory to experiment the new techniques, allowing to 
cover great areas with single, lighter elements, flooded with light and destined to house a 
representation of the incoming future, i.e. the machinery, the train, the modernity. The presence 
of the masonry in the façade was in that sense a mitigation of the impact with the new era, since 
it featured familiar characters, declined along with the sensibility and the stylistic tastes of the 
time in order to give to the people a sense of domestic ambiance and safety. 

2  MATERIALS, FORMS AND INNOVATIONS 

The structural principles basing on the independent frame date back to the end of the 18th

century and were applied throughout the 19th. Both in civilian and in industrial buildings we find 
new building techniques: innovations were then combined with the new architectural styles, 
which preferred a renovated reminiscence of the historical languages to conceal the new forms 
of construction, reflecting a dualism between structure and façade throughout the 19th century 
(Kostof, 1988). Factories were frequently designed as a proper typology in order to represent the 
new establishment, a new social class that owned great funds but that still needed a proper 
acceptable style: traditional forms and new functions, new machineries and techniques led to the 
innovative industrial language of the first decades of the 1800s, further evolving in a mix of 
independent frames, where the elements were no more concealed under the wall mass and the 
façades progressively abandoned the brickwork curtains. 

The cast iron column was the first structural material produced through industrial methods to 
be used in constructions (Chueca Goita, 1979). In 1780s this new element replaced the former 
wooden pillars to support the roofing in the textile factories in Great Britain. The iron pillars, 
generally, were used along with traditional masonry and concealed inside the bricked or stoned 
portions since they were perfectly able to support compression strains but not deflections. This 
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resulted in the frequent substitution of masonry with iron or cast-iron columns that allowed to 
light in the ground floors, especially in the commercial and leisure buildings. 

The traditional barn was in this case the referring model, but the risk of fire and disastrous 
events led to the search of new constructive solutions to prevent accidents in the factories: the 
first episode of a whole cast-iron frame in an industrial facility comes from the Flax mill in 
Ditherington, designed by its owner Charles Bage in 1797 where the cross-shaped cast-iron 
columns were combined with metallic beams and bricked arches forming the slabs. Obviously 
the presence of the metallic frame was not left exposed, but concealed through bricked masonry 
that gave to the factory a reassuring character inspired to the traditional buildings with masonry 
structure (Sutherland, 2016) (d’Alpoim Guedes, 2010). Cast-iron was then replaced by iron as 
the metallurgic industry gradually improved and the introduction of new machineries and water 
wheels required new building layouts: the mise au point of the riveted assemblage of single 
elements allowed in fact to amplify the sections and the spans of the frames. The aesthetic 
looked at the stylistic embellishment and the formal combination of decorative languages that 
frequently enhanced the lightness and the slimness of the vertical sections, increasing the spatial 
sense of productivity and modernity of the industrial building. The façades that initially 
concealed the presence of the inner frame – although declaring it through the presence of glazed 
portions and windows to flood in the light – are progressively conceived to underline the 
presence of the independent skeleton thanks to the application of Eclectic formalisms that 
reflect outside the structural elements (Chueca Goita, 1979). Furthermore new iron (and then 
steel) trellises formed the bone of most industrial or expositive buildings thanks to the greater 
lightness, allowing to design more transparent buildings where the light could flood in from 
multiple directions (Sutherland, 2016). 

In the early decades of the Nineteenth century we assist then to a proliferation of new 
constructive possibilities offered both by inventors and designers that had recognized the iron as 
an ideal material for creative designs, embellishments and building resistance: the tailor-made 
design proposed by the architects working for the industrial establishment was accompanied by 
the inventors’ prerogative for the elaboration of new generalized systems applied to a wider 
market, where already well known solutions could be combined and adapted to suit specific 
requirements for the industries (Munce, 1960). One of the most relevant examples is the truss 
patented by the French engineer Camille Polonceau in 1839, who aimed to make all the 
elements of the truss working at their best: the gable roof consisted of two inclined beams and a 
central tie, which underwent to tension (Nieuwmeijer, 2001) (Holzer, 2010). The result was a 
simple but efficient solution, inexpensive if compared to material costs (Brebbia, 2011) and 
easy to calculate thanks to the graphic statics. The application of this truss spread rapidly and it 
was frequently used in a great variety of buildings. 

3 THE 19TH CENTURY CULTURAL BACKGROUND: THE TECHNICAL LITERATURE 

The technical development in the construction industry makes essential to ongoing training and 
dissemination of ideas, patents and structural solutions on a large scale beyond the boundaries 
of individual States. This contribution, mainly aimed at designers, students and builders, 
required the preparation of appropriate handbooks – given the poor circulation of magazines – 
frequently updated and prepared by the same inventors of the constructive methods or by the 
teachers of the Universities and academic courses of the moment. Very often the editions of the 
handbooks were updated and re-edited into service of new examples or new discoveries, 
theories on the performances of materials and stress or challenges for the design. 

The handbooks also allowed the dissemination of ideas not only within the regional borders 
but in reality of the pre-unified Italy and across States’ boundaries, collecting contributions from 
the most famous characters in the French, English and German scientific worlds. The Universal 
Exhibitions are the first carrier of the development of innovations and the time of inventions, 
introducing new definitions of the relationship between function and type, again suggesting the 
differentiation among the protagonists of building practice that wants on one side the architects 
associated to the sphere of arts and Academies, hardly approachable to the scientific world and 
the static calculation of the proportion; on the other the trained and qualified engineers 
according first to the French models and then to the German ones (Guenzi, 1993). 
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In this period the treatise is still unrelated to empirical practice of construction and appeals to 
connoisseurs and amateurs of the disciplines, however taking important conclusions and 
technical developments from the realizations and the experiences that we find in France as the 
architecture of bridges, roads and public works, at the base of which several experiments are 
conducted; in England it is instead the technical entrepreneur that forms himself on the thrust of 
the practical experience to obtain a scientific and theoretical feedback, as in the case of Joseph 
Paxton. In Italy and France also, we are witnessing the gradual disappearance of the guilds, 
which give way to the professional class for solving computational problems concerning 
primarily public works such as railways and bridges, demonstrating the impact of theory and 
innovation prevailing on the practice and on the reiteration of past models.  

Inside the wide and extremely variegated literature production in technical and structural 
fields during the 19th century, one the most relevant example of technical literature is the 
Theoretical Practical Treaty of the Art of Edifying by Jean-Baptiste Rondelet, followed in the 
Italian context by Nicola Cavalieri di San Bertolo’s Institutions of Static Architecture and 
Hydraulics: the French handbook has in fact the merit of introducing two fundamental 
components for the practical Treatises, i.e. the use of stereometry according to functional 
geometric designs of Gaspard Monge (Guenzi, 1993) and the mathematical calculation of the 
beams, based on Navier’s, Belidor’s and Gauthey’s contributions. Rondelet introduced the 
possibility to prefabricate the individual constructive piece, by virtue of the design of complex 
parts, the mechanical couplings between different materials and perfect joints between the 
different parts, especially in those extremely complex works such as arched bridges, 
lighthouses, stairs etc. suggesting therefore a combination between the performance of the 
material and the physical laws that must guide the design. The Italian treaty was intended as an 
aid to architects and engineers, focusing on structural constructive details, as befitted the 
mentality of the time towards the industrial production of increasingly larger scales, finishing 
then to put aside the question of aesthetics to the advantage of rapidity of assembly the 
structural components (Trivellin, 1998).  

The didactic interest searched mediation between the theoretical principles, widely practiced 
building traditions and exceptional embodiments, which are presented as codes to be replicated 
in front of particularly complex cases (Trivellin, 1998). An innovation that will be frequently 
applied in the industrial buildings from the 1850s onward is the one introduced in the field of 
iron buildings by Camille Polonceau in the Revue Generale de l'Architecture et des Travaux 
Publics in 1840: it is the technical explanation  (Polonceau, 1840) of a new timber and iron 
roofing system which will be called “Polonceau truss”. The author explained in fact all the 
advantages and the structural safety that his invention provided, from saving in the employ of 
timbers, the reduction of thrusts on walls, the lightness and the greater spans, the easiness of 
assembling and dissembling, the structural resistance, the availability of various sections and 
lengths and so on. 

One of the common features of all these handbooks and treaties is the presence of illustrated 
volumes to accompany the theoretical principles and chapters, allowing therefore the 
comprehension of the practical translation of theories into real works and projects: furthermore 
in the last decades of the century a great attention is paid to highlight practical examples of 
construction in order to focus more on “how it’s made” than on the scientific aspects. The latter 
are analysed in that branch of scientific literature at the light of the theories of the newly formed 
Science of Construction, such as in Adolf Breymann’s work of 1849, entitled 
Baukonstruktionslehre (Breymann, 1894). The latter part clearly indicates the author's intention 
to present scientific and technological innovations on the modern building science that is fully 
developed from the 1850s and on the latest manufacturing technologies along with the theories 
of computation intended as integration with the purely technical dissertation. 

4 CASE STUDIES 

The case studies belong to two different realities of the industrial architecture dating to the mid 
of the 19th century, which can be confronted in order to trace common points from a linguistic 
and technical points of view: the first is the Monteponi mine in Sardinia, owned by the 
homonymous Company and settled in 1850; the second case is the mining complex of Grand 
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Hornu in Belgium, started in 1810 by Henri De Gorge, a French captain of industry (Watelet, 
1990). Both the cases reflect the influences and the tastes related to the industrial conceive of 
factories and mining facilities, since we find numerous analogies between the stylistic and the 
constructive concepts that define the heritage of these sites. The different geographical position 
in fact is not a factor of divergence in the matter of linguistic and technological features, but on 
the contrary remarks how the building approaches and the cultural tastes were divulgated in the 
European context during the century: we may note a similitude both in the use of materials, in 
the functional conceive of the main buildings of these cases, in the use of technical expedients 
and applications of similar concepts to underline the hierarchy of different elements of the 
spatial configuration.  

The analogies are not to be intended as a homologating feature, since we are analyzing 
different contexts and buildings, but they might be considered as witnesses of the common 
cultural field in which the designers, the managers and the builders worked in the same period. 

4.1 Monteponi mine and Sella Shaft 
Monteponi mine is located in Southwest Sardinia and its exploitation dates back to the Roman 
Empire thanks to the presence of deposits of lead and galena. After centuries of exploitations by 
by the Pisans, the Aragons, the Spanish and the Savoy, the mine was finally rented in 1850 by 
the Monteponi Company, founded in Genoa. Since that year we saw the proliferation of many 
industrial facilities for the extraction of minerals and furthermore for the treatment of rough 
products and the metallurgical works. Between the 1860s and the 1920s we assisted to an 
impressive modernization and technological innovation of mining buildings and machineries, 
with the creation of masterpiece of mining engineering such as a dewatering gallery, an inclined 
plane, a railway and numerous workshops. The technological development is due mainly to two 
managers, who searched for the enhancement both of the mining buildings and of the standards 
of production: Adolfo Pellegrini, from 1860s to 1875, and Erminio Ferraris, from 1875 to 1906. 
They promoted the main buildings of the mine, which can be grouped in mining shafts, 
workshops, transport facilities, foundries, mechanic washeries and metallurgical plants (Società 
Monteponi, 1950). 

Inside Monteponi’s heritage, there is a building that could be considered as emblematic of the 
whole scenario thanks to the formal and constructive features that were brought to the highest 
levels of celebration of the industrial purpose, to highlight both the prestige of the mining 
Company and the evolution of the stylistic and technical tastes: Sella Shaft. In addition to its 
great mole, constructively and linguistically it is identifiable for its evocative character and for 
the equipment of the formal and structural choices as a perfectly resolved synthesis of the 
conjugation between Eclectic languages and technological Modernity: the decorative motifs and 
the stereometrical concept are in fact equally conceived as well as the structural solutions in line 
with the international technical literature of the time. 

Sella Shaft (fig. 1) was built during the years 1873 - 1875 to house a dewatering pump system 
for the groundwater and the extracting machine for mining works. The designer was the German 
engineer Franz Stiglitz, arrived in Sardinia in the early Sixties. The complex is composed by 
three contiguous buildings, pivoted around the central volume with a rectangular plan to which 
are attached the two smaller lateral wings, made of load-bearing masonry with variable 
thickness in cut stone, fireclay bricks and ordinary bricks (Lai, 2004). The two wings, 
containing originally the boilers room, the machine workshops and the forges, elevate up to 
9,30m to the ridge, dominated in the original intentions by two skylights, supported by a system 
of Polonceau trusses with a span of 16,20 m. In the central volume the load-bearing walls 
assume the relevant thickness of 1,54 m to support the grandiose system of cantilevers 
supporting the beam carrying the first floor . The coverage of this central body is entrusted to 
wooden beams and mixed king post in wood and iron, in which the tie rods intersect at the 
centre, while wooden beams connect the east and west walls of the building. 
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Figure 1. Sella Shaft in 1875 (left) and the project of the boilers room (right).

Formally Sella Shaft is characterized by the coexistence of elements borrowed from the Neo-
Renaissance and Neoclassical language and by a long series of arches and pilasters that mark 
the score of the openings along the main front. Round arches and pilasters frame the windows 
and doors and amplify in the central volume, expanding into a large arch, flanked by two 
smaller arched windows, which becomes at the same time both the portal of the Shaft room – 
occupying a third of the height – and a New Renaissance base treated as a fake smooth ashlar. 
This amplification results even stronger by a thick stringcourse frame, tripartite by three large 
arches in which the decorative elements identify the openings: the high pilasters incorporate the 
upper bull’s eyes and two arched windows, while the large central arch houses the two trifora. 
Oculi and arched windows then become the decorative matrix and the functional characteristic 
of all the façades of the central body, drawing a clear Eclectic polyline that intercepts the 
prospectuses and divides them into regular spans to accommodate the openings. 

Sella Shaft could be therefore considered as an intermediate building, offering a dialogue 
between the formal celebration of the industrial purpose and the exaltation of the technological 
progresses and the technical apparels: on one side it was conceived as a technical building, 
housing forges, foundries, pumps etc., and featured as an industrial building; on the other it 
exalted its role through a heavy formal language, carefully designed in order to amplify the 
significance of its purposes and recalling a sort of a “temple of the industry”: the “holy cell” is 
the great central volume, towering over the other compounds and keeping that sense of vital 
functions enhanced through the stylistic expressions that combine Eclectic and Neoclassical 
evocations, influenced by external approaches and the coeval literature. In the whole 
architectural panorama, this is indeed the only building which underwent the lightest 
modifications keeping its formal and functional features until nowadays, thanks to the 
extraordinary completeness and accuracy of its design both in the technological and in the 
decorative apparatuses. 

Metallic elements – Polonceau trusses, the iron cantilevers, the girders, the riveted plates, the 
stairs – are accompanied by the presence of the bearing masonry, which reveals itself necessary 
in order both to bear the elements such as the trusses and the beams and to carry at the same 
time the formal apparatus that exalts from the outside the technical completeness of the inside, 
through the perforation of the walls by the long series of windows, doors and bull’s eyes that 
reconcile the technical elements with the celebrating appeal. The attention for these aspects is in 
fact traceable if we look at the projects of the Shaft by Stiglitz: we find drawings dedicated to 
the definition of the formal motifs such as decorations and friezes of the main façade, consisting 
of arches, windows, mouldings and sections in a scale of 1:10 and 1:1 of the stones used for the 
decoration, with a precise indication of the cutting edges (Fig. 2). But this precision is also 
traceable when we analyze the drawings of the metallic trusses and cantilevers to be settled in 
the main rooms: one of the most interesting shows a decomposition of the single elements of the 
Polonceau trusses (Fig. 2) in the scales 3:100, 1:10 and 1:5 in order to indicate the assembling 
and the dimensional control of each component, matching perfectly Camille Polonceau’s 
original drawings; the cantilevers, designed in a scale of 1:20, show both the dimensional 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1496



features and the decorative elements that contribute to conciliate their impressive dimensions 
(2,70m long each) with the surrounding features and with the extracting machineries, which 
represent the most important element of the building. 

Figure 2. On the left: details of the stone decorations. On the right: the details of the Polonceau trusses.

The evolution of this stylistic and technical approach, however, ended in the following years 
with the prevalence of the latter on the first: Sella Shaft represents in this sense the highest 
celebration of the Eclectic formalism used to evocate the technological and industrial power of 
the Company and the importance of the functions, therefore the parable of the linguistic 
expression had arrived at a turning point. As an opposite case to Sella Shaft we may consider 
the building of the Calamine Washery (Fig.3) in Monteponi, built in 1887 by Erminio Ferraris: 
we see that the celebrative intents are replaced by a synthetic and more aseptic language, 
consisting mainly in the dualism of masonry parts and metallic structure. The purpose of the 
building was in fact the treatment of zinc minerals through a modern and a mechanized process 
in order to achieve higher standards of production: here the formal role of decorative elements, 
borrowed by former architectural styles as in the Eclecticism, is not as relevant as in the other 
case since the structures play the role of communicating the function of the building through a 
visible declaration. Pillars, trellises, beams, trusses are left completely exposed to the view from 
the outside, counterbalanced on the lowest level by a thick masonry, pierced by arches and 
bull’s eyes that lighten the heaviness of the bearing sections. 

Figure 3. The Calamine Washery: outside (left) and inside (right).

4.2 The Grand Hornu Shaft 
At the end of 1850s mining buildings in northern France and Belgium featured the influences of 
multiple linguistic styles, combined with a heavy structural presence. The latter consisted 
mainly of wooden and cast – iron elements, perfectly integrated with the formal attention paid to 
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the concept of the whole building, along with the decorative accents and the machineries. The 
first impression is that of a compromise between the technological application of modern 
building solutions and the reminiscence of formal motifs that are borrowed from different 
architectural styles, such as the Neoclassical and the Neo – Renaissance: in that sense the 
representative intentions were imposed both in the outer and inner design of the industrial 
building through the modulation of the masonry and of the bearing parts and the wise use of the 
Eclectic language to exalt the most important components: we find thick bearing walls 
combined to the single metallic elements that parted and divided the surface to create different 
areas. Moreover the light is provided through rows of openings that recall the arcades of the 
Classical buildings, declined in a Neo – Renaissance manner to elegantly pierce the most 
representative façades. Frames, protrusions and recesses are intended to add movement to the 
whole building but at the same time to limit its extension and to define its consistence: this is 
the same attitude that we find in Sella Shaft where the long and apparently endless arcades in 
the main façade are stopped by the presence of frames and reinforcements in the masonry, by 
pilasters and recessions that lighten and pause the openings.  

The building of the extraction and the triage (sorting) of coal in Grand Hornu Shaft in 
Belgium is set on an overturn L that contains in sequence the hangar of triage, the steam 
machine, the miners’ barrack, the forges and a resting room. We may notice the permanence of 
the masonry, featuring protrusions and recesses that articulate all the façades containing the 
arched windows and the decorative oculus. Although the presence of walled sections, we 
perceive a light spatial composition where the surfaces are balanced in an equilibrate and 
rational way that allows the hall of the steam machine to be counterbalanced by the barrack, 
which contains the main paths and routes involved in the whole building (Glépin, 1854). The 
structure is based on a 0,60m thick masonry, identifying the different areas and elevating until 
the lowest level of the roofing to separate the areas destined to the workers and those for the 
machinist. The slabs and the roofing are made of a wooden framework consisting of horizontal 
and vertical beams and diagonal struts reinforcing and sustaining the strains in the highest level, 
under the ridge (Fig. 4). 

Figure 4. Grand Hornu Shaft: section and façade.

Along with the masonry there are also cast – iron pillars (designed and produced by the 
Grand Hornu Company itself) sustaining the slabs in the mid span both in the workers’ barrack 
and in the room of the forges, where the pit stands. These pillars feature a mixture of different 
stylistic approaches that evolve from a synthetic appearance to an eloquent Eclectic evocation: 
in the room of the forges, containing the pithead, the pillars remember Neoclassic Doric 
columns placed around the wooden structure of the pithead sustaining the beams of the upper 
slabs in the levels of the accesses to the pit. In the next area, the barrack, we see that the pillars 
feature a Neo – Renaissance design on the ground floor to enhance the growth in height of this 
central room; in the first floor the reduction of the height is supplied by Doric pillars sustaining 
the adorned trabeation. In the most important area of the building, the hall of the steam machine, 
we find an amplification of the decorative approaches dedicated to the structural components: 
the cast iron pillars here look like long, thin and grooved Doric responds that frame the round 
arches set over shorter Doric responds sustaining a thick corniced trabeation. 

Moreover, the machinist’s station is sustained by a lighted cast iron girder whose structural 
presence is overwhelmed by the Neo – Gothic balustrade (Fig. 5), consisting of elaborated 
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ogival figures forming an intricate web that recalls more the Cathedrals and the Venetian 
palaces instead than a mining facility. The interest for the decorative language is even more 
evident due to the way this is generally applied both to structural elements – in the moulding of 
the pillars, the arches, the trabeation – and to accessorial elements such as the balustrades and 
the cornices: we may state then that the sense of this design is to formally celebrate the role of 
the most important machinery in the whole exploiting process through the application of the 
highest Eclectic expressions. 

Figure 5. The metallic balustrade in the machinery room (side and front view).

5 CONCLUSIONS 

In order to trace the parallelisms linking reciprocally Sella Shaft and Grand Hornu firstly we 
may state that the bearing masonry represents a constant element in the whole building 
panorama of the mining heritage of the 19th century:  walls with a structural function are both a 
component of the building scheme and a mean to divide the spatial composition. The functional 
separation is in fact a common feature, since buildings housed different but complementary 
facilities that might be linked to each other or kept separated. In Sella Shaft this condition is 
presented through the triple articulation of volumes: the wings containing the forges, the 
foundries and the mechanical workshops and the main tower containing the machinery, the 
carpentry and the access to the pit. In Grand Hornu the partition involved the house of the 
machinery, the workers’ rooms, the headframe and the transporting / distribution services in 
order to distinguish the various pertinences and the competences of each sector, according to the 
assembly line. 

Regarding metallic elements, the presence of iron structural components is often reserved to 
the most important sections of the buildings or those where there is a need of spatial freedom – 
such as in the workshops, the house of the machinery, the headframe and so on. In Sella Shaft 
this occurs in the lateral wings, where the Polonceau trusses display along the whole length 
allowing to free the floors for the machinery, while in the central volume the huge system of 
iron beams and girders sustain the pumps. In Grand Hornu the use of metallic components is 
brought to a high celebrative intent that could be observed in the finishing of pillars, railings, 
capitals and arcades in order to underline the fundamental role exerted by the machinery, which 
becomes therefore the core of the mechanization in the exploitation process. 

Moreover, the abacus of the building elements features a variety of profiles and declination of 
the design of the girders that offers an idea of how the studies and researchers on metallic 
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structures had amplified in the mid of the century: double T beams, girders, riveted parts, 
assembled beams, pillars and reticulated girders represent the materialization of the attention 
paid for the structural balance, in accordance to the permanence of masonry and bearing walls, 
which however are mainly relied to the perimeter of the buildings. The partitions are in fact 
frequently avoided in order to achieve the best possible circulation inside and outside the facility 
and to allow the installation of further plants and machinery when occurred. 

Also natural illumination is a common feature of both the cases, since it relies on openings 
always characterized by two elements: the semicircular profile and the decorative frames, 
headstones, windowsills and arches that fit the windows creating a rhythmical partition in the 
façades. These are plastically pierced by embossing or recessing alternating lights and shadows. 
The rhythm of openings and frames create thus a complex co – penetration of structural and 
accessorial components, highlighted through an apparently endless display of hollows and 
fillings. Linguistic formalisms feature the influences of different stylistic approaches that we 
might recollect all under the Eclectic vision of the whole building process: where structural 
parts are combined inside through articulated solutions of various materials (cast – iron, iron 
and timber) we find an explicit counterbalance consisting of multiple, decorative and bearing – 
simulating elements (such as pilasters, buttresses and arches) jointly with frames, cornices, 
crenellation and so on that compose the aesthetic scenario where the industrial function is 
exerted and pursued. 

Both the cases suffered from a long period of abandon and a peril of demolition mainly due 
to the dismissal of mining activities and several economic crises. Grand Hornu was fortunately 
saved from demolition at the beginning of the Noughties thanks to a project of conversion into a 
Museum of Contemporary Arts, designed by architect Pierre Hebbelink. Sella Shaft, however, is 
settled into a very compromised reality, where environmental and architectural issues are far to 
be solved: the proposal for the reuse looks therefore to the valorization of the building through 
the setting of cultural itineraries that collect the Shaft to the other elements of the mining 
heritage on the same area but also to the environmental elements that represent a memorandum 
of the past activities (slag heaps). On the same path of Grand Hornu, the conversion into a 
Museum of the History of the Mine would be a good occasion to promote the knowledge and 
the dissemination of the cultural values of the architecture and technique of this site, through a 
project of restoration of damaged elements (mainly masonry and beams) and the creation of 
touristic routes for the promotion of the site. Sella shaft would thus be converted into a cultural 
facility where visitors could discover the functions and the processes conducted in the building 
and the galleries – which could be reopened thanks to the direct connection to the shaft. Finally, 
the display of original machinery, mainly abandoned in other appurtenances, would complete 
the general perception of how the mine was run in the period of its hardest activity. 
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1 INTRODUCTION 

1.1 N. Sa. da Candelária Church 
N. S. da Candelária church (Fig. 1) was built in the city of Rio de Janeiro, Brazil, in the 
eighteenth century and featured the general design of a cross-shaped plant with a dome over the 
transept that resemble works of Portuguese Baroque and was enlarged to three domes in the 
nineteenth century. Its façades made of leptinite and mortars represent one of the most beautiful 
works of art in the city of Rio de Janeiro.   

Consolidation of the façade stones of the Church of N. S. da 
Candelária - Rio de Janeiro, Brazil 

R. C. C. Ribeiro 
Centro de Tecnologia Mineral – CETEM, Rio de Janeiro, Brazil 

S. R. P. Santos 
Irmandade do Santíssimo Sacramento da Candelária, Rio de Janeiro, Brazil 

ABSTRACT: The church of N.S. da Candelária was built in the city of Rio de Janeiro, Brazil, in 
the eighteenth century and featured the general design of a cross-shaped plant with a dome over 
the transept that resemble works of Portuguese Baroque and was enlarged to three domes in the 
nineteenth century. Its façades made of leptinite and mortars represent one of the most beautiful 
works of art in the city of Rio de Janeiro. Positioned in front of the Guanabara Bay and close to 
the great circulation of vehicles, the stones underwent significant changes over time due to the 
action of sea salt and acid rain. Complete disintegrations of the stones are observed, which often 
fall from a height of more than 40 m and could endanger the population. Based on this, the 
objective of the work is to evaluate whether the restoration activities of the church, using an 
ester-based product for consolidation, are able to reintegrate the stones and not to form 
polymeric film. For that, fragments of stones detached from the church were used that were 
evaluated according to their conditions of porosity and absorption and water. Subsequently, 
solutions of the consolidator were applied to the fragments, varying from 5 to 100%, controlling 
for variations in porosity and water absorption, until the maximum concentration that could be 
used where consolidation powers were preserved and if there was not training and film. The 
results indicated that the stones of the façade were with porosity of 2.5% and absorption and 
water of 1%, indicating an accelerated change, since these stones should have values around 1 
and 0.4%, respectively. The application of the consolidate allowed the aggregation of the stone 
fragments and also reestablished the porosity and absorption for values of a healthy rock, being 
around 0.3% of absorption and 1% of porosity. However, at concentrations of more than 30% of 
consolidate the values of porosity and water absorption are practically zero, indicating the 
formation of a film of plastic film in the stone, preventing the circulation of vapors and possible 
problems. Thus, it is concluded that the application of a consolidation agent on the stones of the 
church was necessary for aggregation of the stones that were released, but the concentration of 
the same should not exceed 30% so that there is no formation of plastic film. 
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Figure 1. N. S. da Candelária church, (A) before and (B) after the construction of the dome. Font: 
Irmandade do Santíssimo Sacramamento de NSa. da Candelária. 

 
 

1.2 Alterability 
Positioned in front of the Guanabara Bay and close to the great circulation of vehicles, the 
stones underwent significant changes over time due to the action of sea salt and acid rain. 
Complete disintegrations (Fig. 2) of the stones are observed, which often fall from a height of 
more than 40m and could endanger the population. 

 
 
 
 
 
 

   
Figure 2. Stone alterability in Candelária church. (Font: author). 
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2 OBJECTIVE 

The objective of the work is to evaluate whether the restoration activities of the church, using an 
ester-based product for consolidation, are able to reintegrate the stones and not to form 
polymeric film. 

3 MATERIALS AND METHODS 

3.1 Sampling 
Fragments of rocks detached from the church were evaluated for their physical and chemical 
characteristics, before and after the application of the water repellent. 

The consolidation product used is known commercially as PRIMAL B 60A. 

3.2 Methods 
X-ray diffraction results were recorded on a Bruker D4-Endeavor instrument (40kV, 40mA) 

 
The WDXRF samples were dried in oven at 100°C and 7 g of each sample were pressed into 

uniform pellets of 20mm diameter using the Vaneox automatic press machine under 20 tons of 
pressure with a standing time of 30s, using boric acid as binder. All the measurements were 
carried out on an AXIOS Panalytical WDS-1 spectrometer. The loss on ignition (LOI) was 
detected using Lecco TGA-701 equipment, with 10°C.min-1 at 25-110°C and 40°C.min-1 at 
110-1000°C. 

Apparent density, porosity and water absorption was measured at atmospheric pressure by 
Marte model AD2000 hydrostastic balance on the water-saturated samples and the dried 
samples on Shimadzu model AY220. 

Fourier transform infrared spectrometry (FTIR) used was Perkin Elmer model Spectrum 400 
for the qualitative identification of compounds present in the agent of consolidation. The pellets 
were 13mm in diameters contained approximately 2.0% of the sample; they were well mixed of 
300mg potassium bromide. 

Fragments of stones detached from the church were used that were evaluated according to 
their conditions of porosity and absorption and water. Subsequently, solutions of the 
consolidator were applied to the fragments, varying from 5 to 100%, controlling for variations 
in porosity and water absorption, until the maximum concentration that could be used where 
consolidation powers were preserved and if there was not training and film. 

4 RESULTS AND DISCUSSION 

4.1 WDXRF analysis 
SiO2 (70.00% wt) and Al2O3 (20% wt) are the most abundant components of WDXRF analysis. 
The percentages of Na2O and MgO were below 2%. The SO3 content is low in all the samples, 
up to 8%, indicating the pollution influence. 

4.2 WDXRF 
The mineralogical analysis of the stone indicated the presence of quartz, microcline, anortite, 
biotite and orthoclase, typical of the leptinites that make up the façades of the church and were 
widely used in several facades of buildings in the city of Rio de Janeiro. 
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Figure 3. Diffractogram sample of stone. (Font: author). 

 

4.3 FTIR analysis 
The FTIR spectrum of the sample agent of consolidation (Fig. 4) showed an elongated peak at 
1733cm-1 and smaller peaks at 760, 852, 1024, 1160, 1175, 1242, 1382, 1449, 2952 and 
2984cm-1. According to Cocca et al. (2004), by the presence of these peaks, it is possible to 
confirm the presence of aliphatic C-H groups, C = O ester, C-O ester and C-C ethyl. Table 1 
presents the assignments of the groups related to the peaks identified, based on the reference 
frequencies reported by Cocca et al. (2004). 

 
 
 

 
Figure 4. Infrared spectra of the agent of consolidation sample. (Font: author). 
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Table 1. Reference wavelength values (cm-1). Font author. 
Frequency (reference) (cm-1) Frequency (Identify) (cm-1) Attribution 

2988-2982 2984 H aliphatic) 
2957-2952 2952 H aliphatic) 

1731 1733  
1453-1447 1449 H aliphatic) 
1383-1382 1382 (C H aliphatic) 
1251-1238 1242 O ester) 
1177-1174 1175 H aliphatic) 
1160-1159 1160 H aliphatic) 

1024 1024 C etila) 
852-846 852 C etila) 
760-754 760 H aliphatic) 

4.4 Physical properties 
The results indicated values of 2.5% of porosity and 1.0% of water absorption, characterizing an 
accelerated change, since the results should be of 1.0 and 0.4%, respectively. The application of 
the consolidation agent allows the porosity results to reach 1.0% and absorption of 0.3%, 
indicating the effectiveness in the restructuring of the stones. However, it should be noted in 
Figure 5, that the appropriate concentration for the consolidation process is 30%, since after this 
concentration the porosity values are reduced to zero, indicating the possible formation of 
plastic film, impeding the circulation of water in the stone. 

 
 

 
Figure 5. Porosity (%) versus agent of consolidation concentration (%). Font: author. 

5 CONCLUSIONS 

The stones of the church's facades were in an accelerated process of alteration caused by the 
pollution emitted by the excess of vehicles that circulate very close to the church and also to the 
sea that is in the main façade. The stones lost cohesion and were found to have high porosity 
and water absorption values. In many places, the stones were already powdery and in others, 
they fell from the facades and could cause accidents in people. An emergency restoration for 
rock consolidation has become inevitable. The application of a consolidation agent on the stones 
of the church was necessary for aggregation of the stones that were released, because porosity 
and water absorption values were reestablished, but the consolidation agent concentration of the 
same should not exceed 30% so that there is no formation of plastic film. 
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1 INTRODUCTION 

Among the rich Cultural Heritage and Artistic Heritage that Andalusia possesses, stands out the 
one that is constituted by the network of preserved fortifications, one of the most important 
patrimonial asset in the world due to the high density of defensive architecture preserved, as a 
consequence of the border character and as a place of confluence between civilizations that the 
south of the Iberian Peninsula has always had. 

The Islamic Nasrid kingdom of Granada occupied the mountainous areas of the south-eastern 
of the Iberian Peninsula , 1992). The frontier between the Nasrid kingdom and the 
Christian kingdom of Castile from 1232 to 1492 was controlled by an extensive network of 
watchtowers built by Nasrid (Argüelles Márquez, 1995). They allowed to control this frontier 
stablishing visual communication between them and the Nasrid centre at the Alhambra citadel 
(Acién Almansa, 1989). Due to its frontier condition most of them are disperse through the 
provinces of Granada, Malaga, Almeria and the eastern parts of Jaen, Cordoba and Cadiz as an 
essential and indivisible component of natural environment. Even being this military 
architecture protected by Spanish Heritage law, many of these medieval towers and their 
cultural landscapes are in severe risk because of anthropic action as well as natural 
deterioration. 

With the fundamental purpose of avoiding this deterioration, a global study is proposed to 
simultaneously allow to increase the existing information now about them, as well as to clearly 
identify the risks these elements are exposed. In this way the global study of this large network 

Guarding the border: watchtowers of the Nasrid Kingdom of 
Granada. Characterization and vulnerability assessment 

J. Ruiz-Jaramillo 
Architectural Constructions Area, Art and Architecture Department, University of Malaga, Malaga, 
Spain 

L. J. García-Pulido 
Architectural Graphic Expression Area, Art and Architecture Department, University of Malaga, Malaga, 
Spain 

ABSTRACT: The Islamic Nasrid kingdom of Granada occupied the mountainous areas of the 
south-eastern of the Iberian Peninsula. The frontier between the Nasrid kingdom and the 
Christian kingdom of Castile from 1232 to 1492 was controlled by an extensive network of 
watchtowers built by Nasrid through the provinces of Granada, Malaga, Almeria and the eastern 
parts of Jaen, Cordoba and Cadiz. They allowed to control this frontier stablishing visual 
communication between them and the Nasrid centre at the Alhambra citadel. Even protected by 
Spanish Heritage law, many of these medieval towers and their cultural landscapes are in severe 
risk because of anthropic action as well as natural deterioration. Within the framework of the 
R&D project called ‘Las atalayas que defendieron el reino nazarí de Granada. Análisis y 
documentación científica (Nazalaya)”, the towers are being studied. As a complement of 
planimetry obtained by procedures as photogrammetry or terrestrial laser scanning (TLS), 
complete architectural surveys using non-destructive techniques are being performed as part of 
the analysis to obtain a global description of construction systems used. 
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of defensive towers has been raised in the framework of the research project 'The watchtowers 
who defended the Nasrid kingdom of Granada. Analysis and scientific documentation 
(Nazalaya)' (HAR2016-79689-P) financed by the Ministry of Economy, Industry and 
Competitiveness of Spain. The number of elements is listed in table 1 and located in Figure 1. 

Table 1. Set of towers in better conditions. 
Setting Watchtowers Towers related to farmhouses
Mountain range of Ronda - Málaga 9 5
Sierra of Antequera 4 -
Poniente Granada and Eastern mountains 23 20
Sierra de Segura and Altiplano de Guadix y Baza 33 9
Sierra de María, Puerto Lumbreras and Almanzora 
Valley 13 - 

82 34

Figure 1. Location of defensive towers in the Nasrid Kingdom of Granada.

The general objectives to be achieved during the development of the project are the 
following: 

− To create a global comprehensive knowledge of the military buildings studied 
through the development of a complete graphic and cartographic inventory, 
promoting the analysis of this extended heritage from the historical, structural, 
archaeological, geotechnical and landscape points of view. 

− Investigate the construction techniques in masonry and earthen walls of these military 
buildings, as well as their evolution in the transition from the Middle Ages to the 
Modern Era. 

− Study of the criteria for the implementation of this type of military architecture in the 
Nasrid kingdom. 

− Study of the characteristics that define the Cultural Landscapes in which these 
fortifications are located. Nowadays these elements contribute to enhance the values 
of the landscape. 

− Understand the processes of degradation of these structures over time, analysing their 
current conservation status. Based on this diagnosis, necessary measures to guarantee 
its survival and its legacy to future generations will be proposed. 
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− Proposal of a methodology to establish measures, priorities and to define the 
intervention criteria. This imply to generate a protocol on these assets and their 
landscapes, complying with the requirements formulated by the Spanish and 
Andalusian Historical Heritage Laws, guaranteeing at the same time the requirements 
established by the Spanish Technical Code. 

− Develop lines of dissemination for the fortresses under study by generating a heritage 
management database using Geographic Information Systems (GIS), making this 
information available in Open Data for researchers, as well as for any interested 
person. 

To achieve these objectives, the initial step is directed to carry out exhaustive surveys of each 
of the towers included in the project. These include the generation of detailed plans (level 
plansand sections) as well as elevations and external perspectives using the technique of 
photogrammetry. These representations have not been limited exclusively to the tower as a 
valuable object. Additionally, it has been included the necessary information of the 
surroundings (Fig. 2) allowing to assess them as landscape elements capable of providing an 
additional value (Rössler, 2006). 

Figure 2. Planimetry of Romeral watchtower in Baza (Granada) using photogrammetry techniques.
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Landscape, which often finds in the defensive patrimony preservedone of its main centres of 
attraction, have currently an important heritage value that contributes and can enhance the 
economic and social development of municipalities in Andalusia where these elements are 
located (Longstreth, 2008). Besides, this analysis from a wider territorial vision that exceeds the 
geographical boundaries could contribute not only to promote the protection of these elements 
and their environments, but its diffusion, among which the analysis and the proposal of cultural 
and landscape itineraries occupies a predominant role. 

The new possibilities of reference and location that the current technology offers us, together 
with the precise knowledge of each tower and the insertion of all of them in the territory, make 
possible the knowledge by the citizens of these heritage assets in an integral way, facilitating a 
cultural trip characterized by a greater immersion in the urban and territorial landscape values in 
which defensive heritage can be linked with tourism (Riguccio, Russo, Scandurra, & Tomaselli, 
2015). Thus, the inclusion of these elements in active tourism circuits (cycling, hiking) and in 
general cultural tourism and ecotourism, can act positively in the knowledge and dissemination 
of this heritage and the economic capacity of a region. 

2 ANALYSIS AND TESTS PERFORMED 

As a complement of planimetry obtained by procedures as photogrammetry or terrestrial laser 
scanning (TLS), complete architectural surveys are being performed as part of the analysis to 
obtain a global description of construction systems used. These surveys include non-destructive 
techniques (NDT) as Operational Modal Analysis (OMA) or thermography as well as carbon 
dating techniques (Binda, Saisi, & Tiraboschi, 2000; Moropoulou, Labropoulos, Delegou, 
Karoglou, & Bakolas, 2013). Results obtained during surveys and the subsequent analysis 
performed on the first set of towers bring to light data about general stiffness and the effects of 
the existing cracks on walls and interior vaults on the global bracing. Moreover, data obtained 
on NDT provide essential information to evaluate the masonry quality. This empirical 
information together with the analytical and numerical analysis allows to evaluate the structural 
safety. In addition, the deep knowledge obtained about the construction system allow to afford 
the different historical constructive periods on each specific tower identifying and dating also 
the alterations and add-on. Furthermore, comparison between results obtained for different 
exemplars also provide knowledge about techniques and construction systems of this important 
set of medieval defensive architecture and their survival along centuries. 

Figure 3. Thermographic analysis of the tower of Campanillas (Malaga) revealing different construction 
stages and the material distribution of the wall. 
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3 NON-DESTRUCTIVE TESTING 

3.1 Thermographic analysis 
In 1965, the first thermographic camera was commercialized to inspect electrical systems. Soon 
its use was extended for specific applications in the field of construction, especially oriented in 
the analysis of existing buildings. Thus, its use allows to determine and distinguish between 
different materials used in the construction; possible hidden elements; identification of 
damages; position of structural elements; or location of wet areas and heat losses on thermal 
bridges(Cañas Guerrero, Martín Ocaña, & González Requena, 2003). 

The medieval towers aim of this research are rarely in their original state. Many of them have 
undergone modifications over time because of their adaptation to new war techniques (artillery) 
or to be useful for usesdifferent from the original. This procedure have been successfully 
applied to masonry buildings (Meola, 2007). Using this method to watchtowers, the 
thermographic analysis allows to identify materials or constructive systems used in the different 
construction stages (Fig. 3), as well as the possible existence of hidden elements such as blind 
openings or ducts not visible on the surface. 

3.2 Stiffness measures 
The method of environmental vibration, also known as operational modal analysis (OMA) is 
used to determine in situ the structural stiffness of the building. Through the performance of a 
non-destructive test it is possible to determine the fundamental period of vibration of the 
structure (Espinoza, Canas, Pujades, Caselles, & Mena, 2000). This data, by contrasting with the 
analytical, will help us to determine the stiffness of the building, revealing both the state of 
conservation and the overall structural bracing of the building, as well as the stability of specific 
elements (slabs, walls or vaults). 

This method of analysis is based on the natural excitation that a structure suffers subjected to 
environmental vibrations (traffic, wind, etc.). Obtaining the value for the frequency of vibration 
in these conditions allows us to know the behaviour of the structure facing them. This 
environmental vibration excites the building which responds through a certain oscillation. This 
oscillation frequency will provide us valuable information to determine the degree of bracing of 
the studied structure. This procedure has proved to be useful for masonry buildings (Ceravolo, 
Pistone, Fragonara, Massetto, & Abbiati, 2016) and especially for those subjected to dynamic 
loads as earthquakes (Snoj, Österreicher, & Dolšek, 2013). 

This test is performed by an accelerometer, a device capable of measuring small oscillations, 
especially those not perceived by humans. The data send out by the accelerometer are filtered 
through a digital analogue converter that, through the appropriate software, can be collected by 
a laptop. Some of the results of different measures developed are listed in Table 2. 

Table 2. Natural frequency of some watchtowers measured. 
Tower and location FundamentalPeriod(s) Shape
Torre de Montelviche (Vélez-Blanco, Almería) 0.17 Cylindrical
Torre de Agicampe (Loja, Granada) 0.22 Cylindrical
Torre de Urique (Alhaurín el Grande, Málaga) 0.17 Cube-shaped
Torre de Esteril (Benahavís, Málaga) 0.18 Cube-shaped
Torre de Casasola (Estepona, Málaga) 0.24 Cylindrical
Torre de Guadalmansa (Estepona, Málaga) 0.18 Cube-shaped

The natural frequency of a system is directly proportional to its rigidity and inversely 
proportional to its mass. Consequently, from the measurement of the natural frequency of 
vibration of the structure subjected to environmental vibrations it is possible to determine its 
stiffness. A priori, a higher value of the natural frequency would indicate higher stiffness, 
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although this value should be contrasted with the theoretical obtained from the analytical model 
used to develop the structural analysis. 

From results obtained it is possible to highlight the similarity between the fundamental period 
of the towers with the same typology (cube-shaped or cylindrical). 

This allows to clearly differentiate those that even belonging to the same typology present 
different results. As an example of this, it is possible to remark the tower of Montelviche, 
located to the east of Nasrid kingdom, on the current border between Almeria and Murcia. Its 
fundamental period (Table 2) is approximately 27% lower than other cylindrical towers. This 
could indicate this watchtower has constructive characteristics that provide higher stiffness than 
those located in the provinces of Malaga and Granada.  

3.3 Structural analysis 
In addition to the non-destructive tests carried out in situ discussed previously, analytical 
models are being made for each tower to develop its structural analysis (Fig. 4). 

These models,through the use of finite element analysis, allow obtaining the stresses over the 
walls and vaults that cover the interior spaces(Lourenço, 2002). Besides it is possible to obtain 
detailed information about the structure as the modal properties. Thus, comparing these 
analytical models with the results from the operational modal analysis it is possible to estimate 
the structural stiffness and at the same time to calibrate the accuracy of the model to the 
structural reality. 

Figure 4. Agicampe watchtower structural analysis. From left to right: analytical model; S11 stress; S22 
stress (stresses obtained considering gravity loads). 

The structural analysis is revealing those points where the structure is subject to higher 
stresses. These, in general, coincide with the starting points of the vaults that cover the different 
spaces where they transmit its thrust to the wall. Therefore, it must be verified the wall has 
enough thickness to support these thrusts. 

In addition, these towers are in the Iberian Peninsula with the highest incidence of 
earthquakes. The dynamic analysis carried out makes possible to identify the most vulnerable 
points of these structures, highlighting relevant information must be considered during the 
restoration process (Valluzzi, 2006). Besides this information allows to make a diagnosis of the 
possible causes that induced some of the existing damages or even the destruction of some of 
them. 
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4 CONCLUSIONS 

The group constituted by the towers that controlled the border of the Nasrid kingdom of 
Granada, although with a common base, each one presents its own characteristics, both at a 
morphological and constructive level. To ensure its preservation, a survey program has been 
established to obtain relevant information for its characterisation. Thus, as a complement of 
planimetry obtained by procedures as photogrammetry or terrestrial laser scanning (TLS), 
complete architectural surveys using non-destructive techniques are being performed as part of 
the analysis to obtain a global description of construction systems used. These surveys include a 
set of non-destructive techniques (NDT) as Operational Modal Analysis (OMA) or 
thermography as well as carbon dating techniques. Results obtained during surveys and the 
subsequent analysis performed on the first set of towers bring to light data about general 
stiffness and the effects of the existing cracks on walls and interior vaults on the global bracing. 
Moreover, data obtained on NDT provide essential information to evaluate the masonry quality.  

This empirical information together with the analytical and numerical analysis allows 
evaluate the structural safety. In addition, the deep knowledge obtained about the construction 
system allow to afford the different historical constructive periods on each specific tower 
identifying and dating also the alterations and add-on. Furthermore, comparison between results 
obtained for different exemplars also provide knowledge about techniques and construction 
systems of this important set of medieval defensive architecture and their survival along 
centuries. 
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1 INTRODUCTION: OBJETIVES AND METHODOLOGY 

Hereby we present a constructive study and the structural analysis of the dome of Basilica de 
San Juan de Dios which is very relevant within the historical heritage of Granada, and it is a 
benchmark in the Spanish Baroque Architecture. 

From an exhaustive bibliographic and documental study, including the compilation from 
archive information, it is made a historical approach to the period and circumstances that 
conditioned the architectural conception and the Basilica building, and to the way the transept 
dome was constructively devised. The on-site check-up, included a measurement campaign with 
measuring tape and laser meter, allows the typological characterisation, the geometrical 
modelling and the graphic representation of the analysed element. 

It is a timber dome; it was designed and built according to the indications of Lorenzo Martín 
(Fray Lorenzo of Saint Nicolas); his treatise became a guide and a reference for the religious 
architecture of the XVII century, in both Spain and the New World. We can differentiate two 
structural independent elements: the radially distributed propping wooden structure, which 
transmits the lantern weight, the roofing materials and the effect of the atmospheric agents on 
the drum; and one brick hemispherical element of 8 cm thick, that visually defines the dome 
from the interior of the temple. 

San Juan de Dios Church’s dome. Constructive and
structural analysis of a baroque vault in Granada (Spain) 

J. Suarez, R. Bravo & J. A. González 
Department of Structures Mechanic, University of Granada, Granada, Spain 

ABSTRACT: The Basilica of St. Juan de Dios in Granada was built between 1734 and 1757, by 
design of architect José de Bada y Navajas. The complexity and dynamism of its architectural 
forms, the richness of the ornamentation, the preponderance of colour and light, make of it one 
of the great works of the Spanish Baroque. In this paper, by thorough bibliographic and 
documental study, it presents the architectural analysis of the Basilica and the constructive 
description of the different elements, focused on the dome, built according to the characteristic 
model of the time, the timber vault, treated by Fray Lorenzo de San Nicolás. By a campaign of 
measurement on-site, with measuring tape and laser meter, it presents for the first time, the 
geometric modelling of the dome. It also includes hypothesis about the construction process. It 
presents the evolution and application of different methodologies of analysis of structural 
behavior of the timber vaults. The cohesive construction theory and the use of the experimental 
formulas of Rafael Guastavino.The membrane analysis from the Rankine-Schwedler 
formulation. The limit analysis applied to masonry structures based on the methodology 
developed by Professor Heyman and the analysis based on the Discrete Element Method 
(DEM). The calculation of working stresses in wood joints and elements. The application of the 
different methodologies allows the contrast of the obtained results. Finally, it presents 
conclusions on the stability of the different elements, as well as suggestions for constructive 
conservation measures. 
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The structural analysis of the tile dome it is done by applying the four following 
methodologies: application of experimental formulas proposed by Rafael Guastavino; stability 
according to limit analysis; the theoretical model of the membrane according to the Rankine 
formulation and the analysis with the Discrete Element Method (DEM). The structural 
behaviour of the timber elements it is done by the regulations in force. The contrast of the 
results obtained allows us to draw conclusions about the suitability of the different applied 
methodologies, as well as to suggest possible conservation and maintenance measures. 

Figure 1. Outside figure of the Dome and towers

2 ARCHITECTONIC CHARACTERISTICS 

According to the publications of Isla Mingorance (1977) and Villanueva Camacho (2006), the 
Basilica of San Juan de Dios is considered as one of the great works of the Counter-
Reformation. It was intended the exaltation of the senses with the aim of seducing the spectator, 
causing an internal movement of approach to God. The complexity and dynamism of the forms, 
and the richness of the ornamentation, achieve the aforementioned objective, turning colour and 
light into protagonists of the depiction. 

The Basilica was built between the years 1734 and 1757, substituting and improving the 
former temple, located by the San Juan de Dios Hospital, built in the XVI century. Both Basilica 
and Hospital belong to the order of San Juan de Dios and are in the street with the same name. 

The main idea of the basilica project was to create a large mausoleum that would house the 
rest of San Juan de Dios. The idea of the project was entrusted to the architect José de Bada y 
Navajas. 

José de Bada y Navajas (1691-1755) was a Baroque architect, debtor of the masters of his 
time and heir of the classical tradition, who was born in the Cordovan town of Lucena and soon 
settled in Granada. He comes from a family of stonemasons and architects and learned the 
profession with his uncle and father-in-law, Francisco Rodríguez Navajas, formed in the school 
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of Hurtado and that had been Master Mayor of some of the works of the first Grenadian 
baroque. José de Bada was the Senior Master of the Cathedral of Granada, continuing the 
construction of the Sanctuary that Hurtado had initiated, and the Mayor of the Cathedral of 
Málaga, carrying out the facade and towers of it. But his most important work and which he did 
entirely was the Church of San Juan de Dios in Granada and the enlargements and refurbishings 
of the adjacent hospital. Among other works carried out by the architect it is remarkable the 
passage from the Sanctuary to the Royal Chapel, the tower of the church of the Compañía de 
Jesús, the retrochoir of the Cathedral of Granada, the dressing room of NuestraSeñora del 
Rosario, the altarpiece of the Virgen de las Angustias, the convent-hospital of San Juan de Dios 
in Lucena, the facade of the convent of Madre de Dios in Antequera and the front of the hospital 
of San Juan de Dios in Martos. 

Architecturally, the church is within a baroque without major stridencies, although it already 
shows characteristics alien to Renaissance canons. It is a Church of a single nave with a latin 
cross plan, inscribed in a rectangle, which tends to centralization due to the similarity in the 
proportions of its arms, the nave being longer due to the choir. A mass that initially seems static 
with a traditional cruciform plan, it is transformed into dynamic by breaking it and penetrating it 
with the chapels, located on the sides of the nave, and the lateral dependencies of the main altar, 
which together with the choir, the arms of the transept and the grandstands create a 
characteristic interior space. The longitudinal nave, covered by a barrel vault and with the choir 
at its feet and the main altarpiece at the head, and the arms of the transept, also topped by a 
barrel vault and finished with a straight wall, converge on the transept covered by a huge 
hemisphere on a drum where the union occurs through space, light and colour, giving rise to a 
beautifully assembled set. The interior is decorated with sculptural and pictorial works of 
different artists, where the light that penetrates the upper part of the church and is sifted by the 
stained-glass windows, slides down the concave surface of the vault, giving rise to a pictorial 
impression that opposes with the bombast ornamentation used by Bada. 

It can be seen elements that have classical forms that could be found in the Renaissance along 
with others characteristically baroque. Example of the first kind are the plant, with tendency to 
centralization; the hemisphere with a drum in the style of Miguel Angel, the central and 
transverse vault, the half point transverse arcs as well as the wall arcs and the pendentives. 
While as baroque elements we can find the chamfering of the pillar, the mullions unstably held 
in the air crowned with a plaster rosette in the tribune, the quarter-sphere finish of the 
longitudinal nave and the lateral chapels that serve as a basis for two lateral curves of the choir.  

Therefore, a work is created in which classical elements are combined with other 
characteristics of the first baroque, giving rise to a dynamic space through shape, light and 
colour. 

3 CONSTRUCTIVE ELEMENTS OF THE DOME 

For the construction of the dome that covers the transept of the church, it was followed the 
characteristic model of the period propagated by Fray Lorenzo de San Nicolás, the timber dome. 

For the support of the dome, Bada made a duplication of the main arches under it, originating 
two arcs parallel to the exterior of the square pillar. This duplication decided to be carried out 
after the works of the Grenadian Sanctuary in 1738, led by José de Bada, where one of the 
pillars collapsed. 

The transit between the square floor that the four pillars make and the circular one of the ring 
of the hemisphere of the cupola, takes place through the four massive pendentives, as it is done 
with the main arches and the pillars, of stonecutting. The perfect assembly of the pendentive 
with the pillar and its adaptation to the shape of the pillar and the main arches, are responsible 
for the stability of the building. 

The dome has a timber frame, over the tile hemisphere. The outside of the dome appears 
plastered and covered with glazed tile to avoid the deterioration of the wooden frames due to 
leaks in the roofing, as had happened in other temples. From the roof arises the lantern topped 
with a spire in a very similar to the towers. 

The following figures show the geometric modeling of the different elements of the dome, 
elaborated from on-site recognition and measurements with metric tape and laser meter. 
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Figure 2. Section of dome.

4 STRUCTURAL ANALYSIS  

4.1 Application of the formulas of Rafael Guastavino for the calculation of bricked vaults 
The experimental formulas of Rafael Guastavino allow us to obtain the needed thickness of the 
dome, for given values of the light l, arrow f, uniformly distributed load q and tensile stress of 
the material rot: 

2

8adm
WlA

f
σ =

2

8adm
qle

f
σ =

                                          (1) 

Where, A: area per unit of transverse length of the vault; e: thickness of the vault; 
adm:allowable working tension. (between 1/4 and 1/10 of the breaking stress rot);  W: total 

load evenly distributed (including own weight plus filling and overload) that acts on the vault 
per unit of transversal length; q: total load evenly distributed (including own weight plus filling 
and overload); l: vault span; f: rise of vault. 

The application of the above expressions determines a value of the necessary thickness much 
lower than the real one. 
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Figure 3. Drawing of timber elements.

Figure 4. Drawing of tiled dome.
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4.2 Analysis of the stability of the bricked dome 
The structural behaviour of the tile dome is analysed by applying the theory of the Limit 
Analysis of Masonry Structures developed by Heyman (1982, 1995 and 1999), whose principles 
are summarized below. 

The following three hypotheses for the material are admitted: - The masonry does not have 
tensile strength. - The tensions are so low that, for practical purposes, the masonry has unlimited 
compressive strength. - Slip failure is impossible.

Stability condition: a masonry structure that meets the previous assumptions is stable, if the 
trajectory of the forces (thrust line) is contained in the section of the structure; that is, if the 
resultant of forces in each section is contained within the section. 

Geometric safety coefficient: safety will be determined in each section by the relative 
distance of the resultant (thrust) to the edge. 

Security theorem (lower limit theorem): if it is possible to draw a line of thrust contained 
within the structure, the structure is safe. 

The stability of the dome is analysed by determining by means of graphical methods the 
position of the line of thrust inside the section of the masonry. 

The analysis is carried out on the tile dome of the transept. The dome has been considered 
divided into fifty segments, carrying out the study on one of the sectors of the dome with an 
angle of 7.2º, considering that there is an equal one symmetric that balances it. 

It has been considered the tile dome without filling in the base, the tile dome with filling in 
the extrados of 20cm wide, and the tile dome with a filling in the extrados of 30cm wide. The 
height of the fill has been estimated at 1/3 of the height of the dome, as indicated by Fray 
Lorenzo de San Nicolás. 

In total, twenty different situations have been studied, the details of which can be seen in the 
work of Francisco Gallego Sánchez (2017). 

The Figure 5 shows the graphic construction of the line of thrust corresponding to the 
constructive hypothesis of a base filling of 20cm in width, in the extrados, and with a height of 
1/3 of the radius; and that on the upper crown rest the internal wall of the lantern with a 2cm. 
thickness in its whole, and the cupola that rests on it, having obtained a geometric safety 
coefficient equal to 1.34. 

4.3 Application of the membrane theory according to the Rankine formulation 
The analysis of the membrane of masonry shells is based on the search for an equilibrium 
solution based on the hypothesis that the stresses are contained in the middle surface. The 
calculation elements that correspond to any point x y (coordinates referred to the cusp), have the 
following notations: 

• x: Parallel radio 
• y: Vertical distance to the cusp 
• : Colatitude (inclination of the meridian with respect to the horizontal) 
• s: Meridian length from the cusp 
• N1: Meridian compression per linear unit of the parallel 
• R1: Parallel traction or compression per linear unit of meridian 
• P: Loading of the upper dome portion to the parallel

( )1 2
PN

xsenπ ϕ
= ( )( )1

1 cot
2

dR dR P
ds ds

ϕ
π

= =
                                      (2) 

In the case of spherical dome with lantern of total weight L, the expressions are the 
following: 
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being G1 = L - 2 Rbg. 
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By applying the above expressions, we obtain a value of the meridian compression per unit of 
parallel length equal to 19.5 kN/m, the value of the colatitude being the start of the traction zone 
equal to  =50º. 

Figure 5. Graphic construction for the determination of the thrust line and the geometric safety 
coefficient. 
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4.4 Application of the Discrete Element Method (DEM) 
The Discrete Element Method (DEM) is a powerful numerical tool for the analysis of systems 
composed by multiple bodies that interact by contact. This technique (developed by Cundall, 
see [23]), was initially applied to the analysis of granular materials. The dome is a good 
candidate to be analysed with this technique since it is composed by a large amount of bricks 
joined by mortar that interact by contact.  

Numerically, the DEM computes the motion of each element using classical mechanics 
considering the bricks as deformable linear planar elements. Each brick is subjected to external 
loads (gravity and applied loads) and internal loads from the contact interactions. The 
penalization technique and coulomb friction model the contact interactions, see [26]. The 
penalization technique consists on inserting normal and tangential elastic springs between two 
bodies that come into contact avoiding the penetrations. The springs are removed when the 
bodies separate. The friction force is applied according to frictional coulomb’s law. The Figure 
5 and equation 1 schematize the working of DEM that finally arrives to matrix system of 
equations. See [25] for more details. 

Figure 6. Bricks modeled by penalization technique and equations governing DEM.

The authors have used previously DEM to analyse the behaviour of masonry vaults under 
statics loads, obtaining results closer to the experimental. In this work we propose a 3D analysis 
under cyclic dynamic loads. The target of this analysis is to proof that the dome is able to resist 
strong earthquakes and verify the failure mechanism that is usually produced at one third of the 
total height. Additionally, we verify the functioning of several hypothesis proposed by Fray 
Lorenzo de Nicolás [22] several centuries ago. 

In order to carry out the analysis, the first step consists on defining the geometry of the dome 
by the coordinates of each corner of the brick. We consider that the dome is composed by 100 
bricks in longitudinal coordinate and by 50 bricks in the latitudinal coordinates, which implies 
5000 bricks. The position is parametrically defined by a script written in Python programming 
language. The Figure 6 shows the final geometry of the dome where each brick is composed by 
two triangular elements glued by the large border. 
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Figure 7. Geometry of the dome composed by 5000 bricks.

The constitutive parameters of the model are as follows: density of the bricks 1300kg /m3, 
Young modulus 1.7x108N/m2, poisson coefficient 0.3, damping 0.3%, compression strength 
35N/mm2, tension strength 4N/mm2, the strength of the mortar at compression and tension is  25 
and 2.5 N/mm2 respectively and angle of friction 30º. The numerical parameters are normal 
penalty contact 1010N/m tangential penalty contact 109N/m, time step 0.01s. 

The applied loads to the dome are the gravity, the weight of the small dome, and the seismic 
action. The weight of the small dome has been modeled as a set of vertical points loads applied 
at the top of the dome. These loads are computed using the volume and density of the stone. The 
seismic load is modeled as a cyclic sinusoidal load with period 0.1s and amplitude 0.23g, that is 
the peak acceleration for an earthquake located in Granada with a return period of 475 years.  

The Figures 7 and 8 show the response of the dome at several instants of the simulation for an 
applied peak acceleration of 5x0.23g and 7x0.23g respectively. The maximum displacements 
for the first case is 5cm, while for the second the dome collapses due to separation of the blocks 
(cracks) at one third of the height. The crack propagates to the top and the dome finally 
collapses. 

Figure 8. Displacements of the dome for earthquake with acceleration 5x0.23g.
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Fray Lorenzo de Nicolás [22], proposed a reinforcement on the base of the dome composed 
by a filling up to one third of the height of the dome. It is not clear the functioning of the filling. 
The authors have proposed three hypotheses about the functioning of the filling: 

1. The filling is a dead load. We model this hypothesis by increasing the density of the 
bricks located at one third of the total height. 

2. The filling increases the thickness of the dome. We model this hypothesis by 
duplicating the thickness of the bricks located at one third of the total height. 

3. The filling constraints the motion the one third. This is the most probable hypothesis. 
Only the two thirds of the height is modeled. In this situation the dome works as a 
reduced dome, see Figure 9. 

Figures 9 and 10. Displacements of the dome for earthquake with acceleration 7x0.23g. Initial instant 
(left), collapse (right). Notice that the crack is initiated to one third of the total height. 

Figure 11. Third hypothesis.Reduced dome. Only the two last thirds of the dome is considered.
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The Figures 10, 11 and 12 show the result for the three hypotheses for maximum 
accelerations of 5x0.23g and 7x0.23g. For the first hypothesis, the dome suffers a big circular 
crack at one third due to the high shear induced, see Figure 10 (right). For the two maximum 
accelerations the cracks are produced, logically at weakest point, the interface between the one 
third and the rest. 

Figure 12. Displacements for the first hypothesis. For both accelerations the shear induces a circular 
crack and two thirds of the dome fall as a rigid body. 

For the second hypothesis the results, see Figure 11, are quite similar to the original case see 
Figures 8, 9 and 10, the crack is produced at the one third due to breakage of the joint between 
bricks produced by the high moments. The dome only breaks for maximum acceleration of 
7x0.23g. 

Figure 13. Displacements for the second hypothesis for acceleration 7x0.23g. The cracks appear about 
one third of the total height. 
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Finally, for the third hypothesis the reduced dome does not experience any breakage for the 
maximum acceleration, see Figure 12. This is due to that the maximum moments are usually 
produced at the one third. In this hypothesis the one third is removed. 

Figure 14. Displacements for the third hypothesis for acceleration 7x0.23g. The reduced dome resists the 
earthquake.

5 CONCLUSIONS  

The Basilica of San Juan de Dios in Granada was built between 1734 and 1757, according to the 
project of the architect José de Bada y Navajas, destined to become a mausoleum to house the 
remains of the Saint. Due to the dynamism of its forms and the wealth of ornamentation, the 
work is considered a benchmark for Baroque architecture, in which typical Renaissance features 
can also be seen. 

The dome over the transept corresponds to the Castilian timber dome typology, this is a 
constructive solution propagated by Fray Lorenzo de San Nicolás in his treatise Arte y Uso de la 
Arquitectura, which began to be widely used at that time in Spain, replacing those executed in 
stonework, for economic reasons. In Granada, the domes of San Juan de Dios and the Church of 
the Sanctuary, were made according to this typology, since José de Bada had a vast knowledge 
of Fray Lorenzo´s treatise. The study of restorations carried out in churches such as San Juan de 
la Penitencia in Alcalá de Henares, or in San Pablo in Seville, allows the knowledge of details 
of this constructive system. 

The application of the experimental formulas proposed by Rafael Guastavino for tile vaults 
shows the little thickness that a dome of these characteristics requires in order to support itself. 

The application of the Limit Analysis according to the methodology developed by Professor 
Heyman, and the difficulty to find an equilibrium solution in which the thrust line is contained 
within such a thin section, indicates the need to proceed to fill in its haunch in the extrados, 
according to the constructive recommendations of the treatise of Fray Lorenzo de San Nicolás. 

The analysis of the membrane by application of the Rankine formulation allows to estimate 
the value of the meridian and parallel traction compression efforts, as well as delimiting the 
tensioned area of the dome. 

The analysis with the Discrete Element Method (DEM) provides and accurate and reliable 
tool for the analysis of domes. 

The works of restoration in domes of the studied typology, show that the deterioration of the 
same ones often tends to be due to the rotting of the wood of the structural elements, originated 
by the lack of ventilation of the existing chamber between the tile cupola and the intrados of the 
cover. In the dome of the Basilica of San Juan de Dios no ventilation mechanisms of this 
chamber have been detected, so the study of their disposition is proposed. 
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1 INTRODUCTION 

This paper aims to structurally analyse the dome of Encarnaciónchurch in Montefrío (Granada, 
Spain), and approximately calculate its safety level, by applying professor Heyman’s, theory of 
limit analysis methodology to masonry structures. The study includes the architectural analysis 
and geometrical modelling of the structural element. 

The Encarnación church in Montefrío was designed and executed by the architect Domingo 
Antonio Lois Monteagudo between 1786 y 1802, when the Enlightenment ideas were booming, 
and it is a perfect example of neoclassic style in the kingdom of Granada. 

The temple both spatially and dimensionally is a copy of Agrippa’s Pantheon in Rome. It has 
only one nave rectangular in shape, whose dimensions are 25x49m2 interrupted by a circular 
area of 29,87m in diameter. The dome, which is almost 30m in diameter, lacks any kind of 
decorative element, even the lantern. There is only one gangway, to which a railing was added 
in 1880. 

The temple is built of ashlar stone joined by a layer of mortar. 
If we compare it with the Agrippa Pantheon in Rome, it not only repeats the spatial layout but 

also its proportions. The Pantheon was built by the emperor Adriano between 118-128d.c. on 
the same site as the Agrippa temple in 27a.c.. It has a hemispherical dome 43m in diameter 
placed on a cylindrical base which made the Pantheon a formidable feat of engineering and 
maximum exponent of Roman architectural technology. The height of the Pantheon up to the 
start of the dome is exactly half of the diameter, i.e., if the dome’s curve was prolonged it would 

Encarnación Church’s dome in Montefrío. Constructive and 
structural analysis of a neoclassical dome in Granada (Spain) 

J. Suarez, R. Bravo & J. A. González 
Department of Structures Mechanic, University of Granada, Granada, Spain 

ABSTRACT: This paper presents a geometric, constructive and structural analysis, of the 
Encarnación church dome in Montefrío, Granada (Spain). It’s a hemispherical dome, built of 
stone in the 18th century; the result of the confluence of three trends at that time: Bourbon 
centralism, illustrated academicism and architectural neoclassicism. Its diameter is 
approximately 30m, it is considered to be a replica of the Pantheon in Rome, having been the 
largest stone dome in the world, since the bombing in 1943 of St. Hedwig's Cathedral dome in 
Berlin, until the construction in 2008 of the Global Vipassana Pagoda in India. We present for 
the first time, the geometric modelling of the dome, taken from three-dimensional scanning 
applied to architectural research. We also include the petrographic analysis of the material, and 
the stereotomy of the masonry, formulating hypothesis about the construction process. Finally 
an analysis of the mechanical behaviour of the dome is made, including detailed graphical 
diagrams, and determining their degree of safety after applying the Fundamental Theorems of 
Limit Analysis. 
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touch the floor. The differences between the two buildings are due to their cultural and religious 
requirements, as the church needs a chapel, sacristy and tower. 

Although the Montefrío church is smaller in size (its diameter is slightly less than 30m) its 
proportions are the same as the Roman building, i.e., the interior height from the floor coincides 
with the diameter of the dome. 

In spite of using different building materials, the structural mechanisms used are similar in 
both buildings; in the Montefrío church, the semi-circular cavities and the large chapel niches in 
the drum, act like the discharge arches in the Pantheon, channelling the stress generated by the 
weight of the dome towards the ground. 

Figure 1. The Encarnación church in Montefrío. The most impressive building of its time in the Kingdom 
of Granada, its construction required several demolitions in the city centre. 

2 HISTORICAL CONTEXT 

The Encarnación church in Montefrío, was conceived and built as an important element of neo-
classical architecture, academicism, and Bourbon centralism in Spain. 

With the recent inauguration in 1752 of the Royal Academy of Fine Arts of San Fernando, 
the first Spanish academic centre for teaching architecture, the Council of Castile imposed the 
mandatory review of construction projects by academic architects, who imposed the 
architectural design rules of neoclassicism prevailing at the time, moving away from regional 
building traditions. 

With radical interventions like the Encarnación church, the most impressive building of its 
time in the Kingdom of Granada, whose construction required several demolitions in the city 
centre, it was more a case of political propaganda than utility, with the aim of highlighting the 
importance of the reforms of the Bourbon monarchy, and demonstrating their far reaching 
influence. 
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The Galician architect Domingo Lois de Monteagudo designed the Encarnación church in 
Montefrío between 1781 and 1782. His personal interpretation of the Pantheon in Rome, 
captured the essence of classical architecture. 

The project was supervised and approved by Ventura Rodríguez, and built by Francisco 
Aguado between 1786 and 1802. (Cervera, 1982 & 1985) (Córdoba, 2013) (Guillén, 1988). 

Figure 2. Comparison between Montefrío church and the Agrippa Pantheon.(Guillén 1989).

3 GEOMETRIC MODELLING 

The Montefrío temple is an overwhelming space generated by the fusion of simple geometrical 
pieces; a cylinder crowned with a sphere. 

This is the simplest and oldest of spaces, and at the same time the most representative of 
spirituality, used since antiquity by all cultures.

Geometric modelling of the dome was carried out in three successive phases with ever greater 
precision: studying old documents and bibliography of the traces, measuring in situ with 
measuring tape and manual laser, and 3D architectural digitalization with a laser station. 

Figure 3. Graphical representation in perspective of the point cloud obtained by laser ray emission, 
andorthophoto obtained from the point cloud. 

Measurements were taken from different positions outside the temple, and inside from below 
the dome; relating the same with common points and contrasting measurements. The different 
positions, the number of points from each one and the accuracy of the laser measurements are 
detailed in (Alonso, 2013).  
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The process of how all the points are obtained with the laser ray is detailed in (Fausto, 2002 
& Almagro, 2004). 

The 3D digitization process, enables us to obtain cross sections of the dome, and from them, 
we fitted the theoretical sphere in real section, analysing the deformation experienced. 

We measured the dome’s interior diameter equal to 27.87m, with a height from the ground of 
27.58m. 

By inserting a theoretical sphere 27.95m in diameter in the geometry obtained, we noted a 
certain flattening of the dome to intrados, with a maximum value on top equal to 8.3cm. 

We also noted the bulging of the 30º spherical strip adjacent to the afore-mentioned, and 
again the flattening to intrados in the sector of 10.35º which joins the dome with the supports, as 
depicted in Figure 5. 

By establishing numerical relationships between the thickness of support walls and the dome 
base, and the height of the impost in the extrados, represented in the diagram in Figure 9, we 
conclude that when drawing up the plans of the Encarnación church in Montefrío, the architect 
Domingo Lois Monteagudo, faithfully followed Fontana’s classical recommendations, very well 
considered at the time by the project supervisor, Ventura Rodríguez, whose report was 
favourable, without imposing any modification. 

4 MATERIALS. STEREOTOMY 

The stone used to build the temple is yellowish (light brown), fine-grained and of homogeneous 
structure; it came from a nearby quarry known as San Cristobal, and is classified as bioclastic 
calcareous sandstone. 

In (Alonso, 2013) the sample collection process is explained, and the laboratory tests carried 
out to determine their physical and mechanical characteristics. 

Hydrostatic balance determined a value of bulk density equal to 2.04kg/dm3; the result 
obtained is consistent with those included in the bibliography. Ultrasonic testing obtained 
Young's modulus ranging from 15.8 to 21.0GPa. 

Hypothesis about the arrangement of the rows of blocks are established based on scanning 
measurements, orthophotos, and in situ observation of the surface in extrados and intrados, 
dividing the sphere in horizontal and radial rows, so that each row takes advantage of its own 
weight to balance the ring independently. 

Figure 4. Graphical representation of the dome’s cross sections. Relationship between wall thickness in 
support walls (L/7.31) and dome base (L/9.19), and the height of the impost in the extrados (L/4.06). 
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5 HYPOTHESIS ABOUT THE BUILDING PROCESS 

Figures 5 to 10 graphically represent different phases in the construction process of the dome, as 
set forth in this study, drawn from in situ observations, and the usual construction processes at 
the time (Thunnissen 1950). 

Figure 5. First phase of the construction process: raising the cylindrical body and development of the 
dome up to the level of the outer impost with horizontal ashlar line. The first work platform is shown. 

Figure 6. Working platform for shoring and placing successive ashlar line forming self-supporting rings.

Figure 7. The ashlar lines rest on the work platform until it is completed and self-supporting.
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Figure 8. Second working platform. From the level of the outer impost, the ashlar lines are arranged 
radially on the intrados, and horizontally on the extrados. 

Figure 9. The radial arrangement of ashlar lines, on both the intrados and extrados, coincides with the 
reduced thickness of the dome. 

Figure 10. The dome is completed by means of a radial arrangement of successive ashlar lines.
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6 STRUCTURAL BEHAVIOUR 

6.1 Analysis of meridional and hoop forces 
The dome is a surface of revolution with a vertical axis, whose pole is the apex; consequently 
the vertical sections will be meridian and the horizontal hoop. 

According to Rankine’s and Schwedler’s hypothesis, the stresses generated by the loads are 
contained in planes tangent to the half-surface at the point of application; taking into account the 
axial symmetry of the charges we conclude that no shear stresses are generated; only normal 
stresses either compressive or tensile, are generated. 

Considering, P : weight of the upper part of the dome; φ : colatitude (angle between the 
tangent to the meridian horizontal); x: distance to the axial axis; y:  distance to the top of the 
dome; w : weight evenly distributed per surface unit; L : pinnacle weight. 

Meridian compression force per parallelunitlength, and compression parallel force per 
meridian unit length, imposing geometric spherical relationships: 

22

P
N

Rsenφ π φ
=

1
cot 22

dP PN
R d sen

θ φπ φ φ
−=

(1) 

Considering the dome weight and how it is really distributed, if we calculate numerically the 
value of the derivative, using the above-mentioned formulation,whose detailed development we 
see in (Saliger, 1932) the following values are obtained: 

Maximum value of meridian compression force per parallel unit length: 470.6 Kn 
Maximum value of compression parallel force per meridian unit length: -470.6 kN 
Colatitude value at the beginning of the area submitted to traction forces: 71.4º 

Figure 11. The value of the derivative has been calculated numerically, by means of a polynomial 
adjustment of the information obtained. 

6.2 Stability analysis 
A dome can be imagined as composed by a series of arches obtained slicing the dome by 
meridian planes. Every two orange slices form an arch; if it is possible to draw a line of thrust 
within this arch, then we have found a possible equilibrium state in compression and the dome 
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is safe, it will not collapse. The slicing technique applied to domes was first, implicitly, 
employed by Bouguer (Bouguer, 1734) and Frézier (Frézier, 1737), explicitly, applied it to 
many types of vaults (including domes) in a qualitative way. The first calculation of an actual 
dome considered composed of arch-slices was made in the context of the expertise about Saint 
Peter's dome, in Rome, by the three mathematicians applying for the first time the principle of 
virtual work in structural analysis (Jacquier, Le Seur, Boscovitch, 1743) and Poleni (Poleni, 
1743 & 1748) who was the first to use models. 

Figure 12. In order to analyze its stability, the dome has been divided into 50 spherical sectors. Each 
voussoir’s weight acts on itself plus the weight of the cover tiles. 
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After this, the division in arches cutting with meridian planes became the usual approach to 
dome analysis. Professor Heyman (Heyman, 1967, 1977, 1988, 1995 & 1999) has revived the 
technique and, for the first time, has explained the theoretical assumptions and applications 
within the frame of Limit Analysis. 

As Poleni concluded in 1748, the stability condition is: a masonry structure which fulfils the 
afore-mentioned hypotheses is stable if the thrust line is contained within the structure section; 
i.e., if the force exerted on each section remains within it. 

The Safe Theorem states that if it is possible to find an internal system of forces in 
equilibrium with the loads which do not violate certain material assumptions, the structure will 
not collapse; the dome is safe. 

The following hypotheses are admitted for stone material: 
⎯ The masonry has no tensile strength. 
⎯ The tensions are so low that, in practice compressive strength is unlimited. 
⎯ Sliding between masonry units cannot occur. 

We consider that the structure formed by a rigid material, resists compressions but not 
tractions. It is supposed that the masonry is formed by a group of non-deformable blocks in dry, 
direct contact, that are sustained by their own weight. Stresses are supposed to be low, with no 
danger of resistance failure, and that friction between the stones is sufficiently high to prevent 
sliding. 

The geometrical factor of safety will be determined in each section by the relative distance 
from the thrust line to its edges. 

If we check the stability of each sector separately, the stability of the whole dome can be 
guaranteed a fortiori. 

In the spherical sector, for different thrust positions on the keystone and the reaction on the 
base, the trajectory of thrust line is defined through equilibrium equations, trying to find a 
position of the same with the maximum safety coefficient possible. 

Taking into account different thrust positions on the keystone and support, we have 
determined the trajectory of a line of thrust completely enclosed within the efficient width of the 
section equal to 3/5 of the real width, this implies that the dome’s thickness is always greater 
than the thickness limit, with a geometric safety coefficient equal to 1.66. 

In (Mas Guindal, 2011) the author determined the degree of stability in the geometrical dome 
proposed by Fontana, which is based on the study of proportions and whose typology is known 
as renaissance dome, obtaining a geometric safety coefficient equal to 1.66. 

Both Domingo Lois de Monteagudo’s design of the Montefríodome, and Ventura 
Rodríguez’s report to the Castilla Council are based on Fontana’s study of proportions, which 
are validated in this paper using the application of Limit analysis of masonry developed by 
professor Heyman. 

7 CONCLUSIONS 

The geometric, constructive and structural analysis, of a stone dome is presented. It is a singular 
dome for the following reasons: 

⎯ The historical circumstances in which it was conceived and built are an important 
neoclassical architectural element in southern Spain. 

⎯ The beauty of its geometric proportions are intimately related to the Pantheon of 
Rome. 

⎯ The execution of masonry meets the highest quality.
The dome study is a good example of the application and contrast between different methods 

of structural analysis: membrane theory, limit analysis, numerical methods, and using non 
destructive testingto determine material properties. 

This work serves as a starting point for teaching and research lines that explore the 
aforementioned disciplines. 
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Figure 13. For different positions of the thrust on the keystone and the reaction on the base, we 
determine by means of equilibrium equations, the trajectory of the thrust line, trying to find a position 
with the maximum geometrical safety coefficient possible. All tests are included in (Alonso, 2013). In 
this diagram, we considered the part between voussoirs 27 and 28. The thrust on the keystone is located 
in the lower limit of the 3/5 part of the middle section, and the interaction force between voussoirs 27 
and 28 is located in the upper limit of the 3/5 part of the middle section. The line of thrust obtained by 
applying equilibrium equations, remains inside the masonry. 
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1 INTRODUCTION 

This paper aims to structurally analyse the church drum and dome of “Saints Justo y Pastor in 
Granada (Spain), and approximately calculate its security level, using the methodology of J. 
Heyman, by applying the theory of limit analysis to masonry structures. The study includes the 
architectural analysis and geometrical modelling of the structural element. 

This hemispherical dome on the drum, ending in lantern, was built of stone during the third 
phase of the construction of the Jesuit temple in the 17th century; it is considered to be a singular 
element in the renaissance architecture of the city of Granada. 

If we take into account that the main structural problem of a dome which rises above the rest 
of the building on a drum, is that it lacks counterthrust to the horizontal thrusts in the base, its 
stability is mainly defined by the design of the section, its different thicknesses and its 
proportions. By analysing the geometry and proportion of the drawings, and studying its 
stability from the geometric modelling by measuring with a laser station, we pretend an 
approximation to the constructive and structural criteria which may have been considered in the 
design. 

“Saints Justo y Pastor” church’s dome. Constructive and 
structural analysis of a renaissance dome in Granada (Spain) 

J. Suarez, R. Bravo & J. A. González 
Department of Mechanical Structures and Hydraulic Engineering, University of Granada, Granada, 
Spain 

ABSTRACT: We present a documentary study of the historical genesis, the constructive 
description, the geometric modelling, and the mechanical behaviour analysis, of a structural 
element in masonry located in the historical city centre of Granada, the church dome known as 
"Saints Justo y Pastor", an important reference in the artistic heritage of the city. The church, 
originally known as Saint Paul‘s Church, was built by the religious order of the Jesuits; its 
construction began in 1575. The closure of the church transept is carried out by a hemispherical 
dome supported on a drum of 12 metres in diameter, and four Tuscan columns, all built with 
ashlar; the dome was designed by Pedro Sanchez in a similar architectural style to the main 
dome of the Saint Lorenzo of Escorial Monastery; It was built by Alonso Romero between 1614 
and 1621. This paper presents the geometric modelling of the dome through graphic 
documentation found in the historical records, contrasted with measures taken on site as well as 
those obtained through the application of new technologies in the field of three-dimensional 
scanning applied to architectural research; the study of the stone used, by investigating its 
origin, its petrographic analysis and its stereotomy; the pathological inspection of the building, 
and the modelling of its mechanical behaviour through application of the Fundamental 
Theorems of Limit Analysis, according to J. Heyman, including detailed graphical diagrams on 
the position of the thrust line. Finally, we make conclusions about its stability and security level. 
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2 HISTORICAL CONTEXT 

The Jesuits and their buildings have been studied on numerous occasions. The great 
historiographical debate has been whether or not a Jesuit style exists, known asmodonostro, 
demonstrating a particular preference for a specific type of plan and elevation in their churches, 
taken from the model Church of the Gesu in Rome. This term modonostro, was introduced at 
the General Congregation in 1548, and is not recognized by any art historian, although they 
always preferred their buildings to be constructed by their own architects, as they were better 
able to understand, interpret and implement the few operational rules, that the order had 
imposed on their temples and religious convents...etc. 

Figure 1. Church of San Justo y Pastor: a) Overview b) Dome.

The first churches belonging to the late sixteenth century, responded to renaissance styles, 
and were specifically classicist and herreriano (Juan de Herrera). Archbishop Pedro Guerrero 
placed the first stone of the Saints Justo y Pastor church on 26 March 1575, dedicated to the 
apostle St. Paul, which was the original name of this Jesuit temple. 

After the order of the Society of Jesus was suppressed in 1767, the Church was closed for 
four years, until the Collegiate Church of El Salvador was moved there. Then, in 1799 it became 
known as the parish of Saints Justo y Pastor to the present day. 

The set of buildings where the Church of Saints Justo and Pastor now stands, known as the 
College of St. Paul, is one of the oldest the Jesuits had in Andalusia, and has generated a large 
bibliography, appropriately collected and analyzed in Rodríguez Gutiérrez de Ceballos (2004), 
where it is known that Bartolomé de Bustamante designed the original pavilion, housing and 
classrooms, which were completed in 1562, and that the draft included a Latin cross tracery 
church without side chapels. The church was the first great building undertaken. Bustamante 
modified the initial trace, including a nave lined with side chapels, transept with dome, and 
rectangular altar, i.e. a more common and conventional typology that would have been 
suggested by Lázaro de Velasco, the master builder of the Cathedral of Granada, and Brother 
Martin Baseta, who was in charge of temple construction, who were responsible for 
incorporating three chapels on either side of the nave. During an inspection visit Valeriani 
disagreed with certain building aspects. It is also known that thanks to the donation made by 
Don BartoloméVeneroso, alguacil of the Chancillería in Granada, work could be started on the 
main chapel and crossing transept in 1622, where Pedro Sanchez made a powerful dome with 
drum and lantern, imitating the dome in the Monastery Basilica of the Escorial. 

The exterior silhouette of the Temple, with its remarkable proportions, is even more beautiful 
because of that great hemispherical dome, surmounted by a crested balustrade with vases, and 
with sixteen imposing ribs which run the length of the dome, from the upper ring to the crest of 
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the balustrade. All these classical lines, contrast with the lack of elegance of a baroque bell 
tower, added in the 18th century, and raised many protests among classical critics. 

For the project and design of the dome, Pedro Sanchez was inspired by the dome of Saint 
Lorenzo of Escorial, which is very similar. It was the first of its type in Granada, and was one of 
the few that were not covered by a cimborrio, externally displaying its spherical shape and 
drum, decorated with arches and Doric columns. 

The sculpting in the dome was done by Alonso de Mena; the painting and gilding of the 
pendentives and ring by Bartolomé de Praxis, the representations of the fathers of the Latin and 
Greek Churches and the decoration gallons of the dome and lantern were painted by Brother 
Andrés Cortés. 

The main marble entrance was built between 1739 and 1740 with drawings by Brother 
Francisco Gomez, and Alfonso Castillo. The sculpture of San Ignacio de Loyola was done by 
Agustín José de Vera, a disciple of Torcuato Ruiz del Peral. 

3 GEOMETRIC MODELLING 

Geometric modelling of the dome was carried out in three successive phases with ever greater 
precision: studying old documents and bibliography of the traces, measuring in situ with 
measuring tape and manual laser, and 3D architectural digitalization with a laser station. 

Digitalization of the drum and the dome up to the spire of the lantern, was done by station 
emission and automatic reading of laser rays. 

Measurements were taken from different positions outside the temple, and inside from below 
the dome; relating the same with common points and opposite measurements. 3D digitalization 
was carried out with a total of 6.200.375 laser points, with less than 1,5cm accuracy. The 
different positions, the number of points from each one and the accuracy of the laser 
measurements are detailed in Ramírez Molina (2012). The process of how all the points are 
obtained with the laser ray is detailed in Fausto Bernardini (2002). 

The dome is semispherical, built of masonry, the outer diameter is 10m and the inner is 9m, 
supported by the drum and crowned with lantern and spire. The thickness of the shell decreases, 
being 0,5m at the beginning and 0,2m where it joins the lantern. 16 radial ribs of the same stone 
material rest on the shell. 

The drum is 6m in height from its base to the last cornice, with inner and outer diameters of 
10m and 12m respectively, which supposes a wall thickness of 1m. 

The elements above the crossing transept are supported by pendentives, forming a circular 
trace with an inner diameter of 10m. 

The lantern rests on a circular base of 2m (inner diameter) situated at a height of 30m from 
the floor, reaching a total height of 35m. The lantern is 3m in outer diameter, has 8 windows 
with a wall thickness of 50cm, finishing in a second dome 2m in inner diameter with variable 
shell thickness, the starting point being 40cm. 

Figure 2. Three dimensional digitalization of the dome and drum, with automatic laser readings from 
different positions outside and inside the temple. 
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Figure 3. Ortophotograph of the dome taken from numerous points both outside and inside.

4 DEFORMATION ANALYSIS 

By graphic representation of cross sections according to transversal axis (main nave and 
transept  axis), the deformation process undergone by the dome and drum has been analysed. 

A displacement towards extrados of the drum walls, greater in the upper ring than the 
inferior, has produced a gyration in the walls. Consequently there is a displacement towards 
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extrados, and a decrease in support in the entire shell perimeter, which has therefore bulged 
losing its initial semi-spherical form becoming more elliptical in shape. 

The whole perimeter of the lantern base has descended between 8,81 and 1,31cm which can 
be seen in the axis direction in the main nave. 

In the nave axis, a gyration has been produced towards the main altar (NW), of the dome and 
drum, of between 11 and 14,8cm, on both sides, since the whole tends to lean towards the tunnel 
vault on the SE side. 

Graphic representation and the numerical values of the deformation analysis are included in 
Ramírez Molina 2012. 

Figure 4. Geometric modelling: a) section; b) volumetry.

Figure 5. Rib location: a) single line b) textures.
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5 STEREOTOMY 

Through observation of the outer dome walls we can determine the positioning of the dome and 
lantern shells, ribs and drum. 

The construction typology is the hemispherical vault supported by cylindrical drum, which 
was the most important during the 16th and 17th centuries. 

The shell consists of twelve rows of ashlar similar in height, plus the crowning piece which 
joins the lantern, with joints between 6 and 9mm in thickness. The lantern shell has five rows of 
ashlar, including the keystone. 

The layout of the ribs with six rows of ashlar in the same direction, doesn’t tally with the 
shell on which it rests. 

The rib thickness coincides with the maximum thickness of the inferior voussoir of the shell, 
which enables the hypothesis that the shell generates a single row of thickness, demonstrating 
the architect’s (Pedro Sánchez) intention to reduce the thickness of the shell in comparison with 
the proportions of the dome in the Monastery Basilica of the Escorial, which was considered 
massive, emphasising the role of the ribs in the structure of the dome. 

Figure 6. Layout of the shell and ribs.

6 MATERIALS 

Visual inspection of the outer walls, as well as the bibliographical references López Miguel, 
(2002) y Gómez Moreno (1982), indicate that the dome was built with stone from Santa Pudia, 
from the quarry La Escribana. 

The Escribanaquarry until its closure in 1994, supplied the calcarenita known as 
piedrafranca, a material used in magnificent heritage buildings such as the Catedral de Granada, 
Palacio de Carlos V, Monasterio de San Jerónimo, Hospital Real y Real Chancillería. The 
piedrafranca is a calcarenita, which is very porous and permeable, with low density and 
resistance, easy to work, but which deteriorates easily and filters water. Its mechanical 
characteristics can been consulted in Urosevic (2011), its apparent density equalling 1,85g/cm3

7 HYPOTHESIS ABOUT THE BUILDING PROCESS 

The presence of important prominences on the silhouette, gives rise to platforms and supports to 
facilitate construction of the drum and dome, as well as the horizontal placing of ashlar in order 
to build without scaffolding. This demonstrates that the aesthetics of the monument not only 
took into account the formal aspects of the time, but also the building process played an 
important role in the composition of the monument. 

In this way, we observe a terraced surface all around the perimeter of the drum protected by a 
stone balustrade whose presence is justified by the need for a platform to start the construction 
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of the imposing volume of the drum itself, that would be built in successive rings, alternating 
solid wall and gap for windows. 

At the base of the dome, the excessive prominence of the drum provided a platform for the 
construction of the first rings which would serve as a guide for the latter ones. After a certain 
height was reached it was impossible to gain access and scaffolding was rested on the inside 
cornice of the drum crown, as is shown in Figure 8. The ashlars were raised to the necessary 
height using fairleads and pulleys. 

Figure 7. Cross section.Left.Dome of the Monastery Basilica of the Escorial: ∅int./thickness at the base of 
the shell = 8,5. Right. Dome of the Saints Justo y Pastor Church: ∅int./thickness at the base of the shell = 
18. 

Figure 8. Schematic representation of the different phases of the building process of the dome.
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8 STABILITY ANALYSIS 

The dome´s stability was analysed by applying the Fundamental Theorems of Limit Analysis, 
developed by J. Heyman, whose principles are summarised as follows: 

The following hypotheses are admitted for stone material: 
The masonry has no tensile strength. 
The tensions are so low that, in practice compressive strength is unlimited 
Sliding between masonry units cannot occur.  

We consider that the structure formed by a rigid material, resists compressions but not 
tractions. It is supposed that the masonry is formed by a group of non-deformable blocks in dry, 
direct contact, that are sustained by their own weight. Stresses are supposed to be low, with no 
danger of resistance failure, and that friction between the stones is sufficiently high to prevent 
sliding.  

Stability condition: a masonry structure which fulfils the afore-mentioned hypotheses is 
stable, if the thrust line is contained within the structure section; i.e., if the force exerted on each 
section remains within it. 

Geometrical factor of safety: it will be determined in each section by the relative distance 
from the thrust line to its edges.     

Theorem of security (Theorem of inferior limit): if it is possible to draw a thrust line within 
the structure it is safe.  

The dome is considered to be divided into spherical sectors (orange slices); if we check the 
stability of each sector separately, the stability of the whole dome can be guaranteed a fortiori. 
The 3D problem of the dome, is therefore practically reduced to the 2D problem of the arch.   

In the spherical sector, for different thrust positions on the keystone and the reaction on the 
base, the trajectory of thrust line is defined through equilibrium equations, trying to find a 
position of the same with the maximum safety coefficient possible. 

As indicated in figure 5, the dome is formed by a shell on which 16 ribs are distributed in 
twos in such a way, that angle value between ribs is alternatively 18º and 27º. The lantern, 
whose total weight is estimated to be 32,6Tn, rests on the whole.  

In order to analyse the stability of the dome the following three hypotheses have been taken 
into account; they are based on building considerations about the relationship between ribs and 
shell, and symmetry considerations which aid graphic methodology applications of equilibrium:  

The ribs work independently of the shell, transmitting the weight of the lantern directly onto 
the drum. Therefore the shell never receives more than its own weight. We took into account 
spherical sectors of 18º. 

Shell and ribs work together. We took spherical sectors of 18º, centred on each rib, subjected 
to the weight of the shell sector, plus rib, plus the sixteenth part of the lantern weight.  

Shell and ribs work together. We took spherical sectors of 27º, centred on one rib, subjected 
to the weight of the shell sector, plus rib, plus the sixteenth part of the lantern weight. This 
hypothesis is on the safe side with respect to the real situation, that each sector of 27º includes 
two ribs. 

For each hypothesis, different positions of the thrust on the keystone and the reaction on the 
base are considered, determining through equilibrium equations, the trajectory of the thrust line, 
trying to find a position of the same with the maximum safety coefficient possible. All tests are 
included in Ramírez Molina 2012. The results obtained are presented in figures 10, 11, 12 and 
13, being 

E: thrust on the keystone. 
PL: weight of the lantern (only spherical sectors).
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Figure 9. Lantern weight transmission to the ribs.Spherical sector for the stability analysis.

Figure 10. Hypothesis 1: The ribs work independently of the shell, transmitting the weight of the lantern 
directly onto the drum. Therefore the shell never receives more than its own weight. We took into account 
spherical sectors of 18º. For different positions of the thrust on the keystone, and the reaction on the base, 
it has been determined, through equilibrium equations, the trajectory of the thrust line, trying to find a 
position of the same, with the maximum safety coefficient possible. Finally obtaining one thrust line 
included in masonry thickness, with a geometrical safety factor equal to 1,3. 

Chapter 7: Preservation of historic buildings and structures

1553



Figure 11. Hypothesis 2. Shell and ribs work together. We took spherical sectors of 18º, centred on each 
rib, subjected to the weight of the shell sector, plus rib, plus the sixteenth part of the lantern weight.For 
different positions of the thrust on the keystone, and the reaction on the base, it has been determined, 
through equilibrium equations, the trajectory of the thrust line, trying to find a position of the same, with 
the maximum safety coefficient possible. Finally obtaining one thrust line included in masonry thickness, 
with a geometrical safety factor equal to 2. 

Figure 12. Hypothesis 3. Shell and ribs work together. We took spherical sectors of 27º, centred on one 
rib, subjected to the weight of the shell sector, plus rib, plus the sixteenth part of the lantern weight. 
Obtaining one thrust line included in masonry thickness, with a geometrical safety factor equal to 2,5. 
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Figure 13. Hypothesis 3. Stress transmission through the drum.

9 CONCLUSIONS 

The design of the Church of Saints Justo and Pastor has a different stylefrom other Grenadian 
churches of the same period, due to the influence of Jesuit religious architecture, with a new 
sensitivity to the Renaissance world, clearly shown in sections and elevations of the temple. 

The Italian Renaissance architects had a profound knowledge of the structural performance of 
domes. During the XVIIth century, when the dome object of this work was built, classical or 
renaissance structural types were consolidated in Europe, based on structural rules and 
constructive comments, extracted from Alberti‘s treaty. 
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The presence of important prominences on the silhouette, gives rise to platforms and supports 
to facilitate construction of the drum and dome, as well as the horizontal placing of ashlar in 
order to build without scaffolding demonstrates that the aesthetics of the monument not only 
took into account the formal aspects of the time, but also the building process played an 
important role in the composition of the monument. 

Structural design based on proportionscould have beenone of the main premisesin the design 
of the dome of the Church of Saints Justo y Pastor, as is obvious in the proportional relationship 
between the dome of Saint Lorenzo of El Escorial, the dome of Colegio Imperial of Madrid, and 
the dome of the of Saints Justo and Pastor Church, all linked to the same architectural influence, 
which derived from the school of the architect Juan de Herrera. Whereas the domes of El 
Escorial and the Colegio Imperial of Madrid, maintainedkey relationships (height-diameter of 
the dome, and diameter-thickness of the shell), on the dome of Saints Justo y Pastor, the 
architect Pedro Sánchezmakes two important changes from the afore-mentioned: he 
significantly reduces shell thickness, and decreases lantern height. 

The objective of reducing shell thickness,could have been to improve the massiveness of the 
Escorial dome. 

The application of the methodology developed by Heyman, and obtaining safety factors 
above 2, indicates that it is a very stable structural element, in which shelland ribs work 
together, transmitting the weight of the lantern to the drum. 

In some Renaissance domes, like St. Peter's in Rome and the Basilica of El Escorial, we find 
sixteen structurally ineffective ribs arranged on a revolution shell with continuous curvature, 
visually defining the surface of the dome. In the dome of Saint Justo and Pastor, the architect 
Pedro Sanchez, also placed sixteen ribs, combining the visual effect, with an important 
structural function, as evidenced in the stability analysis included in the present paper, allowing 
greater slenderness of the shell. 

REFERENCES 

Córdoba Salmerón, M. 2005. El conjunto jesuítico y Colegio de San Pablo entre los siglos XVI y XVIII. 
Patrimonio artístico y ciudad moderna. [PhD Thesis] Fundación Universitaria Española. Madrid. 

Fausto Bernardini, H. & Rushmeier. 2002. The 3D Model Acquisition Pipeline. Comput. Graph Forum, 
21 (2, 149-172). 

Gómez-Moreno Calera, J. M. 1989. La arquitectura religiosa granadina en la crisis del Renacimiento, 
(1560/1650). Granada. 

Gómez Moreno, M. 1982. Guía de Granada. Granada: Archivo de la Diputación. 
Heyman, J. 1977. Equilibrium of shell structures. Oxford. 
Heyman, J. 1995. Teoría y restauración de estructuras de fábrica. Instituto Juan de Herrera. Madrid. 
Heyman, J. 1999. El esqueleto de piedra. Mecánica de la arquitectura de fábrica. Madrid. 
Heyman, J. 2015. Teoría, historia y restauración de estructuras de fábrica: colección de ensayos. 

Madrid. 
López Miguel, A. 2002. Las parroquias de la diócesis de Granada, 1501-2001. Granada: Arzobispado de 

Granada. 
Palacios Gonzalo, J. C. 2003. "Trazas y Cortes de Cantería en el Renacimiento Español". Editorial 

Munilla-Lería. 
Ramírez Molina, T. 2012. Análisis Estructural de la cúpula de la Iglesia de San Justo y Pastor de 

Granada. [MA Thesis] Universidad de Granada. CA 2011/12. Available at: 
http://hdl.handle.net/10481/25144. 

Rodríguez Gutiérrez de Ceballos, A. 1967. Bartolomé de Bustamante y los orígenes de la arquitectura 
jesuítica en España. Roma: Institutum Historicum SocietatisIesu. 

Rodríguez Gutiérrez de Ceballos, A. 1970. El arquitecto Hermano Pedro Sánchez. Archivo Español de 
Arte, 169. Madrid: Consejo Superior de Investigaciones Científicas, Centro de Estudios Históricos. 

Rodríguez Gutiérrez de Ceballos, A. 2002. “La arquitectura de los Jesuitas”. 
Rodríguez Gutiérrez de Ceballos, A. 2004. “Arquitectura y arquitectos en la provincia jesuítica de 

Andalucía”. El arte de la Compañía de Jesús en Andalucía. Córdoba. 
Urosevic, M., Sebastián Pardo, E., Ruiz Agudo, E. & Cardell, C. 2011. Evaluación de las propiedades 

físicas de dos rocas carbonáticas usadas como material de construcción actual e histórico en Andalucía 
Oriental, España. Materiales de Construcción, vol. 61, 301, 93-114. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1556



1 INTRODUCTION 

Earthquakes occur commonly in Japan. The Hyogoken-Nanbu Earthquake in 1995 (M7.3) and 
the Tohoku-Chiho Taiheiyo-Oki Earthquake (M9.0) in 2011 damaged numerous structures 
(Editorial Committee of Seismic Design Manual for Wooden Framework Structure, 1998; 
Architectural Institute of Japan. 2011). However, there were traditional wooden structures that 
did not collapse after experiencing many earthquakes. 

The Ouchi-Juku district on inland Fukushima prefecture, which was registered as an 
Important Preservation District for Groups of Historic Buildings (IPDGHB) in 1981, is a post 
town (Agency for Cultural Affairs, 2008; Agency for Cultural Affairs, 2017) and contains many 
traditional thatched houses. An intensity of "lower five" on the Japanese seven-stage seismic 
scale was recorded near Ouchi-Juku; nevertheless, there was no damage to any of the thatched 
houses. Hence, it is very important to understand the construction and structural characteristics 
of these houses. 

The purpose of this project is to analyze the structural and vibration characteristics of 
thatched houses. In preceding research, during the previous year, two thatched houses (House A 
and B), which were one-story houses, were surveyed and the results were published (Takiyama 
et al., 2017). 

Then, this year, three thatched houses were surveyed, including remodeled houses in Ouchi-
Juku. First, a field survey of three existing houses was carried out in order to understand their 
construction and maintenance methods. Second, microtremor measurements were performed for 

Structural characteristics of remodeled traditional thatched houses 
in the old post town of Ouchi-Juku 

N. Takiyama & X. Chen 
Department of Architecture and Building Engineering, Graduate School of Urban Environmental 
Sciences, Tokyo, Japan 

A. Hirosue & K. Kawashima 
Division of Architecture and Urban Studies, Faculty of Urban Environmental Sciences, Tokyo, Japan 

ABSTRACT: This paper reports the results of research on the estimation of the seismic 
performance of thatched houses, including remodeled houses, in Ouchi-Juku, Fukushima 
prefecture, Japan. The evaluation, which is a continuation of previous research, was carried out 
through a field survey in order to understand the structural and vibrational characteristics of the 
houses. First, a field survey of three existing thatched houses was carried out in order to 
understand their construction and maintenance methods. Second, microtremor measurements 
were performed for these houses and the ground in order to analyze vibrational characteristics. 
It was found that the house which was remodeled multiple times had complex vibration 
characteristics. Finally, the yield base shear coefficient was calculated as an indicator of seismic 
performance. 
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these houses and their ground was analyzed in order to grasp vibration characteristics. Finally, 
the yield base shear coefficient was calculated as an indicator of seismic performance based on 
the data obtained from the field survey. The remodeled house was particularly analyzed in 
detail. 

2 LOCATION AND OUTLINE OF THE STRUCTURAL INVESTIGATION 

2.1 Ouchi-Juku in Fukushima prefecture 
Ouchi-Juku was registered as an IPDGHB in 1981 and is a post town with an inland village. 
Many households live in thatched houses built along the old main road and extended new 
houses at the back of the thatched ones, as shown in Fig. 1. The thatched houses are arranged on 
both sides of the old main road, and the building pitch is large. There are approximately 45 
thatched houses in this district. The fronts of these houses facing the old main road are often 
souvenir shops or Japanese restaurants because Ouchi-Juku is a tourist spot. 

Figure 1. Ouchi-Juku.

2.2 Outline of the structural investigation 
The thatched houses were investigated in Ouchi-Juku during July 21–23, 2017. Three thatched 
houses were selected: House C, a one-story house with a skipped floor, House D, a one-story 
house, and House E, a remodeled house. 

The following steps were carried out as part of the structural investigation. 
− Drawing plans: The floor and sectional plans were drawn to clarify the structural 

constituents, joint details, house weight, etc. 
− Interviews: Inhabitants were asked for house information and maintenance methods. 
− Deterioration check: Termite damage, moisture contents of columns, and any 

inclination of the houses were confirmed. 
− Microtremor measurement: Microtremor measurements were conducted for each 

thatched house. 

3 STRUCTURAL INVESTIGATION OF TRADITIONAL THATCHED HOUSES 

3.1 Deterioration and damage history of thatched houses
The moisture content, termite damage to the columns, section size, and column inclinations are 
indicated in Table 1. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1558



House C was built more than 350 years ago and is used as a store. The inclinations of the 
columns were measured, and it was found that the maximum deformation angle was 
approximately 0.005rad in the span direction and approximately 0.008 rad in the ridge 
directions. The moisture content of the columns of the first floor was approximately 15%. 
Termite damage and damage from the 2011 Tohoku-Chiho Taiheiyo-Oki Earthquake were not 
found. 

House D was built approximately 200 years ago and is also used as a store. The inclination of 
the columns was determined, and the maximum deformation angle was 0.004rad in the span and 
ridge directions. The moisture content of the columns of the first floor was approximately 21%. 
Termites damage to the columns occurred 10 years ago. The house was damaged in the 2011 
Tohoku-Chiho Taiheiyo-Oki Earthquake. 

House E was built more than 300 years ago and is used as a guest house. The inclination of 
the columns was determined, and the maximum deformation angle was 0.004rad in the span 
direction and approximately 0.005rad in the ridge directions. The moisture content of the 
columns of the first floor was approximately 19%. Termite damage was not found. An entire 
wall of the warehouse collapsed in the 2011 Tohoku-Chiho Taiheiyo-Oki Earthquake. 

Table 1. Section size, column inclination, moisture content, and termite damage to the columns. 

Column section 
size (mm) 

Column inclinations
of the first floor (/1000 rad) 

Mean column 
moisture content 
of the first floor 

(%) 

Termite 
damage Span direction Ridge direction

Main Standard Max. Avg. Max. Avg.
House C 240 120 5.3 North 0.6 7.7 East 1.9 15.3 None
House D 240 105 4.0 South 0.4 4.4 West 0.9 20.6 Some
House E 270 120 4.4 North 0.4 4.9 West 0.4 19.3 None

3.2 Drawing plans and weight calculation 
The structure of House E is shown as a representative in Figure 2. The appearance of the front 
facade is shown in Figigure 2(a) and has three parts which are connected: the warehouse, main 
house, and extension portion. The warehouse was a two-story house, the main house was a one-
story house, and the extension portion was a two-story house. The plan is shown in Figure 2(b), 
the cross section along the ridge is shown in Figure 2(c), and the span cross section is shown in 
Figures 2(d) and (e). Columns are set on a stone foundation. 

Table 2 lists some structural parameters of the houses. The weight of the house was 
calculated based on the timber volume determined from drawings (Architectural Institute of 
Japan, 2004). For House C, the number of columns per unit area is 0.39m-2 and the weight of 
each column 5.68kN. For House D, the number of columns per unit area is 0.52m-2 and the 
weight of each column 6.59kN. For House E, the number of columns per unit area is 0.51m-2

and the weight of each column 5.01kN. Confirming every part of House E, for the warehouse, 
the number of columns per unit area is 0.65m-2 and the weight of each column 5.41kN; for the 
main house, the number of columns per unit area is 0.45m-2 and the weight of each column 
3.65kN; and for the extension portion, the number of columns per unit area is 0.60m-2 and the 
weight of each column 8.75kN. 

Table 2. Structural parameters of Houses A and B. 
House Part Story height (mm) Weight (kN) Floor area (m2) Number of columns
C 4000 494.0 221 87
D 3050 784.0 231 119

E 

Whole 3390 682.0 265 136
Warehouse 4110 277.0 170 76
Main house 3230 194.0 55 36

Extension portion 2084 210.0 40 24
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3.3 H/V spectra on the ground obtained by microtremor measurements 
Microtremor measurements of the ground were conducted in order to clarify the surface ground 
condition. Figure 3 shows the resultant H/V spectra. The natural frequencies of the north area, 
Ground a–c, are approximately 1–3Hz in the N–S and E–W directions. Furthermore, the natural 
frequencies of the south area, Ground d and e, are higher than the north area. 

Figure 2. Drawings of House E.
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Figure 3. H/V spectra on the ground.

3.4 Vibration characteristics of the houses obtained by microtremor measurements 
Microtremor measurements of the houses were conducted. Several overdamping velocimeters 
were used and simultaneous measurements were conducted for 500 s. 

The results of measurements for House E are shown in Figure 4. The measurement points are 
indicated by triangle marks in Figures 4 (d) and (e). One velocimeter was installed on the 
ground and two other velocimeters were installed on the attic and on the second floor. The first 
natural frequencies f1 are given in Table 3. The first natural frequency f1 in the ridge direction is 
4.2Hz as shown in the Fourier spectrum ratio in Figures 4 (a)–(c); the first natural frequency f1
in the span direction is 4.5Hz. Linkage was found between adjacent parts. 

The vibration modes of House E are shown in Figures 4 (d)–(f). Because it is situated 
between the warehouse and the extension portion, the amplitude of the main house is small. 

Table 3. Structural parameters of Houses C, D, and E. 

House Part First natural frequency (Hz) Base shear coefficient 
Ridge dir. Span dir. Ridge dir. Span dir. 

C  2.5 2.7 0.82 0.74 
D  0.4 0.3 0.36 0.32 

E 

Whole 4.2 4.5 0.92 1.03 
Warehouse 4.2 4.7 0.91 1.20 
Main house 4.1 4.5 0.25 0.21 

Extension portion 4.5 4.5 0.60 0.68 
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Figure 4. Vibration characteristics of House E.

4 ESTIMATION OF THE YIELD BASE SHEAR COEFFICIENT 

The yield base shear coefficient was calculated by simply combining the restoring forces using 
the limit strength calculation (Japan Structural Consultants Association Kansai Branch, 2011; 
Editorial Committee of Seismic Design Manual for Wooden Framework Structure, 2008). In the 
conventional method, the base shear coefficient at 1/30 rad is used as the yield base shear 
coefficient Cy. Using the yield base shear coefficient Cy as an indicator, the seismic resistance 
was evaluated. 

The shear force of the first floor and the base shear coefficient of House E are shown in Fig. 
5. The base shear coefficient of House C, D, and E is indicated in Table 3. The yield base shear 
coefficient Cy of House C at 1/30 rad was 0.82 in the ridge direction and 0.74 in the span 
direction. The yield base shear coefficient Cy of House D was 0.36 in the ridge direction and 
0.32 in the span direction. The yield base shear coefficient Cy of the entire House E was 0.92 in 
the ridge direction and 1.03 in the span direction. Confirming every part of House E, for the 
warehouse, the yield base shear coefficient Cy was 0.91 in the ridge direction and 1.20 in the 
span direction; for the main house, the yield base shear coefficient Cy was 0.25 in the ridge 
direction and 1.21 in the span direction; and for the extension portion, the yield base shear 
coefficient Cy was 0.60 in the ridge direction and 1.68 in the span direction. 
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Figure 5. Shear force of first floor and base shear coefficient of House E.

5 CONCLUSION 

In this study, continuing previous research, the seismic performance of a thatched house 
including remodeled houses in Ouchi-Juku, Fukushima prefecture, was estimated through a 
field survey carried out in order to understand the structural and vibrational characteristics of the 
houses. First, a field survey of three existing thatched houses was carried out in order to 
understand their construction and maintenance methods. Second, microtremor measurements 
were performed for these houses and the ground in order to analyze their vibrational 
characteristics. Finally, the yield base shear coefficient was calculated as an indicator of seismic 
performance. 
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The major findings from this study are summarized as follows: 
− To clarify the surface ground condition, microtremor measurements were conducted. 

The natural frequencies of the ground in the north area are approximately 1–3Hz. On 
the contrary, the natural frequencies of the south area are higher. 

− Based on microtremor measurements of the remodeled house, which has a warehouse, 
main house, and an extension portion, a linkage between adjacent parts was found. 
The house which was remodeled multiple times has complex vibration characteristics. 

− The thatched houses in Ouchi-Juku have a relatively high shear force. 
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1 INTRODUCTION 

Although the ground shaking of the August 2016 Earthquake that hit Chauk in the central 
Myanmar was observed in a wide area, the human damage was relatively slight (Ministry, 
2016). On the other hand, Bagan archaeological zone, located about 40 km from the hypocenter, 
has sustained serious damage. Based on the urgent investigation by Department of Archeology, 
in Bagan archaeological zone there are more than 3,000 monuments, and more than 300 
monuments, including some of the most symbolic temples, suffer from severe damage from this 
earthquake (Tokyo National Research Institute for Cultural Properties, 2017). 

Bagan archaeological zone is in the middle of the western part of Myanmar. Almost all the 
monuments in this zone were built from the 11th to the 13th century. Based on releases of 
Department of Archeology, there are 3122 monuments: 991 temples, 514 stupas, 425 
monasteries, 380 others monuments and 892 mounds. Of these, 2295 monuments are recorded 
in ‘Inventory of Monuments at Pagan’, which Dr. Pierre Pichard investigated from 1983 to 1991 
and about which UNESCO published from 1992 to 2001. The breakdown are 1066 temples, 616 
stupas, 448 monasteries, 78 others monuments and 101 mounds. 

In this study, we conduct many material tests on brick samples from many monuments and 
some mock specimens to understand traditional material characteristics. Firstly, we conduct 
compressive tests of many brick samples from many monuments to understand the difference in 
the compressive strength and Young’s modulus. Next, we learn how to prepare Bagan style’s 
mud mortar from local workers and make brick prism specimens and mortar specimens. Finally, 
we conduct the compressive test, the diagonal compressive test, the bending test of brick prism 
specimens, and the compressive test of mortar cylinders and cubes to understand the property of 
joint mortar. 
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ABSTRACT: The 2016 Myanmar Earthquake hit Chauk in the central Myanmar. In Bagan
archaeological zone, there are more than 3,000 monuments, and more than 300 monuments 
suffer from severe damage from this earthquake. This paper reports the results of research on 
some material tests on brick units from many monuments and some brick prism specimens to 
understand traditional material characteristics. Firstly, we conduct compressive tests of many 
brick units from some monuments to understand the difference in material properties. Next, we 
conduct the compressive test of mortar cylinders and cubes to understand the property of the 
joint mortar. Finally, we conduct the compressive test, the diagonal compressive test, and the 
bending test of brick prism specimens. 
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2 COMPRESSIVE TEST OF BRICK UNIT 

2.1 Brick unit form damaged monuments 
We got old bricks from 9 damaged symbolic monuments under the permission of Department of 
Archeology, and made 47 brick unit specimens which are indicated in Tables 1 and 2. The 
bricks are about 100mm long and about 100mm wide based on JIS R 1250. The thickness was 
not uniform, because of uneven brick sizes. 1-3 specimens were made from one brick. Data 
about specimens from the same brick are shown as rows separated by horizontal lines in the 
Tables, and monument names are used as an inventory number. 

The period when a brick was baked is unknown, but in this paper we call the brick which was 
used in the construction with some possibility as the ‘old brick’ and the comparatively new 
brick which was used for restoration after previous disasters as the ‘new brick’. For comparison, 
we deal with the bricks made recently in Bagan (named BGN) and the bricks bought in Yangon 
(named YGN) too. 

The material test was conducted at the facilities in Tokyo Metropolitan University and 
Yangon Technological University. 

Table 1. List of specimens from old brick. 

Monument Spec. Thickness
(mm) 

Density
(kg/mm3) 

Young’s Modulus
(kN/mm2) 

Compressive strength
(N/mm2) Date of test 

448 1 36.29 1.45×10-6 5.769 9.25 2017/10/23
2 34.64 1.49×10-6 2.813 9.18 (Tokyo)
3 71.53 1.79×10-6 0.755 5.27
4 68.61 1.87×10-6 2.284 6.63
5 65.18 1.80×10-6 1.121 5.53

539 1 38.37 1.44×10-6 3.913 10.03
2 38.51 1.42×10-6 1.217 10.19
3 35.59 1.84×10-6 12.414 20.04
4 30.80 1.67×10-6 4.800 11.74
5 30.15 1.30×10-6 1.541 11.83
6 47.5 1.43×10-6 0.452 1.61 2017/9/29
7 42.0 1.63×10-6 2.122 4.18 (Yangon)

748 1 50.07 1.49×10-6 1.791 8.96 2017/10/23
2 50.32 1.45×10-6 88.615 9.64 (Tokyo)
3 45.63 1.48×10-6 19.200 9.41

997 1 51.53 1.72×10-6 6.000 11.83
2 50.88 1.58×10-6 13.585 10.16
3 38.26 1.49×10-6 3.797 10.42

1158 1 65.78 1.44×10-6 0.954 6.73
2 61.00 1.62×10-6 1.690 7.59
3 60.23 1.60×10-6 1.765 6.66
4 46.08 1.91×10-6 0.963 7.89
5 61.88 1.50×10-6 3.077 5.75

1249 1 39.43 1.36×10-6 1.220 8.17
2 30.43 1.44×10-6 4.800 11.79
3 30.37 1.41×10-6 10.000 14.11

757 1 54.5 1.83×10-6 2.692 4.11 2017/9/29
2 56.0 1.82×10-6 0.329 4.16 (Yangon)
3 52.8 1.78×10-6 0.511 3.68
4 58.3 1.77×10-6 0.473 2.02
5 39.5 1.68×10-6 1.484 5.06
6 42.0 1.57×10-6 0.429 5.46

771 1 45.8 1.67×10-6 2.225 4.42
2 46.0 1.69×10-6 2.470 4.77
4 37.5 1.63×10-6 1.604 5.11
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Table 2. List of specimens from new brick. 

Monument Spec. Thickness
(mm) 

Density
(kg/mm3) 

Young’s Modulus
(kN/mm2) 

Compressive strength
(N/mm2) Date of test 

771 3 55.0 1.77×10-6 2.933 7.81 2017/9/29
5 57.8 1.73×10-6 4.667 9.38 (Yangon)
6 53.5 1.65×10-6 18.583 8.53

1205 1 41.5 1.67×10-6 1.432 4.85
2 41.5 1.63×10-6 4.388 5.41

BGN1 1 50.13 1.70×10-6 0.807 7.60 2017/10/23
2 49.17 1.73×10-6 0.883 6.74 (Tokyo)

BGN2 1 38.77 1.74×10-6 1.019 8.90
2 41.06 1.66×10-6 0.609 7.70
3 42.92 1.55×10-6 3.711 9.00

YGN 1 48.44 1.82×10-6 5.455 7.62
2 49.38 1.83×10-6 4.675 6.54

2.2 System of loading and measurement 
Compressive tests of a brick unit were conducted based on JIS R 1250. The loading and 
measurement system of the compressive test is depicted in Figure 1. The top and the bottom of 
the specimen are covered with board-formed hard rubber, and steel plate and load cell are put on 
it. Two strain gages are put facing each other on the sides of the specimen to measure Young’s 
modulus. 

(a) Loading system (b) State of loading
Figure 1. Loading and measurement system of a brick unit.

2.3 Results of the compressive test 
The density, Young’s modulus and the compressive strength are shown in Table 1. The 
relationships between compressive strength and thickness of a specimen, between Young’s 
modulus and density, between compressive strength and density, and between Young’s modulus 
and compressive strength are shown in Figure 2. Young’s modulus and compressive strength are 
summarized in Figure 3. In Figure 3, specimens made from the same brick are indicated by 
hatchings for differentiation. 

It is found that compressive strength decreases as thickness of a specimen increases, as in 
Figure 2 (a). The relationship between Young’s modulus and density has large variability, but 
the compressive strength had large measured value, while density had small value, as in Figures 
2 (b) and (c). It seems that compressive strength and Young’s modulus are proportional, but the 
specimen 748-2 may have mistaken in measurement. 

In Figure 3, the compressive strength of specimens made from the same brick is close, but 
Young’s modulus is different in 4 pairs: 748-2 and 3, 997-1 and 2, 1249-2 and 3, and 771-5 and 
6. 

Load Cell 
Displacement 
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(a) Compressive strength – Thickness of specimen (b) Young’s modulus – Density

(c) Compressive strength – Density (d) Young’s modulus – Compressive strength
Figure 2. Relationship between values of material property.

(a) Young’s modulus

(b) Compressive strength
Figure 3. Roundup of Young’s modulus and compressive strength.
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3 COMPRESSIVE TEST OF MORTAR SPECIMENS 

3.1 Test specimens of joint mortar 
Lime powder, lime paste, sand, brick powder and water are used for making joint mortar. The 
density of all materials is shown in Table 3. The brick powder was created by smashing new 
bricks, similar to YGN in Table 2. Then, the density value of the materials was measured in 
laboratory. 

The types of joint mortar and mixture volume ratio of materials are indicated in Table 3 with 
the following specifications:  

− Series III: Yangon style joint mortar used lime paste for restoration of old buildings in 
Yangon. 

− Series III*: Yangon style joint mortar used lime powder and is different from Series 
III mortar in replacing lime paste with lime powder. 

− Series IV: Bagan style joint mortar was prepared without brown sugar. (c.f.: 
information of Bagan style’s mixing based on Bagan’s mason; lime powder : sand : 
brick powder : brown sugar : water of pond = 1ft3 1ft3 1ft3 1l 8 10l). 

Table 3. Mixture volume ratio of materials. 
Material Lime powder Lime paste Sand  Brick powder Water 
Density(× 10-6kg/mm3) 0.688 1.197 1.451 1.145 1 
Joint series III 0 1 3 0 0.2 
 III* 1 0 3 0  
  (2.2kg)  (12.49kg)  (1.8kg for prism 

1.1kg for cylinder and cube)
 IV 1 0 1 1 8/15 

3.2 System of loading and measurement 
Mortar specimens are shaped as a cylinder and a cube. The cylinder is 100mm in diameter and 
200mm in height based on JIS A 1132. The side of a cube is 150mm. The loading and 
measurement system of the compressive test of mortar specimens is depicted in Figure 4. The 
top of the specimen is covered with board-formed hard rubber, and steel plate and load cell are 
put on it. Two strain gages are put facing each other on the side of a specimen to measure 
Young’s modulus. 

Figure 4. Loading and measurement system of mortar specimen.
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3.3 Results of the compressive test 
The list of mortar specimens and the data from the material test are shown in Table 4. The 
relationship between compressive strength and Young’s modulus is indicated in Figure 5. Then, 
Mo1, Mo2 and Mo3 are broken at form removal. 

The compressive strength of series IV specimens is more than 4 times that of series III and 
III* specimens in some cases. For cube specimens, compressive strength of series IV specimens 
has large variability. 

Table 4. List and data of material tests of mortar specimens. 
Cylinder specimens Cube specimens

Series No. Young’s modulus
(kN/mm2) 

Compressive Strength
(N/mm2) No. Young’s modulus

(kN/mm2) 
Compressive Strength

(N/mm2) 
III Mo1 0.406 0.0529 Mc1 0.106 0.1102

Mo2 0.507 0.0522 Mc2 0.123 0.0918
Mo3 0.409 0.0958 Mc3 0.947 0.0766

III* Mo1 Mc1 0.947 0.4127
Mo2 Mc2 1.403 0.3653
Mo3 Mc3 1.317 0.4193

IV Mo1 1.343 1.4358 Mc1 4.138 0.6158
Mo2 1.207 1.7836 Mc2 1.782 1.9607
Mo3 1.538 1.8922 Mc3 5.455 2.1122

(a) Cylinder (b) Cube
Figure 5. Relationship between compressive strength and Young’s modulus.

4 MATERIAL TEST OF BRICK PRISM 

4.1 Type of material and test specimens of brick prism 
We cannot get old bricks in Bagan. So we use new bricks bought in Yangon, which are similar 
to YGN in Table 2. The basic dimensions of new bricks are shown in Figure 6. Joint mortar is 
of 3 kinds as indicated in section 3.1. So we made 9 specimens each joint mortar; 3 specimens 
for the compressive test, 3 specimens for the diagonal compressive test and 3 specimens for the 
bending test. 
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The brick prism specimen has mortar joint of about 10mm thickness, and four bricks are 
stacked together. 

(a) New bricks (YGN) (b) Size of brick
Figure 6. Detail of used new brick.

4.2 System of loading and measurement 
We conducted 3 types of material tests for brick prism specimens: the compressive test, the 
diagonal compressive test, and the bending test. 

For the compressive test, the loading and measurement system of the test is depicted in 
Figure 7 (a). The top and the bottom of the specimen are covered with board-formed hard 
rubbers, and steel plates and load cell are put on it. Three pairs of strain gages are put facing 
each other on the front and the back sides of specimen to measure Young’s modulus. Then, one 
pair of strain gages is put on joint mortar and two pairs are on the brick. 

For the diagonal compressive test, the loading and measurement system of the test is depicted 
in Figure 7 (b). The top and the bottom of the specimen are covered with steel jigs and load cell 
is put on it. 

For the three points bending test, the loading and measurement system of the test is depicted 
in Figure 7 (c). The jigs of two fulcrums are steel bars at 10mm from the edge of specimen. A 
loading point, the center of the upper surface, is loaded with T-shaped steel jig. 

(a) Compressive test (b) Diagonal compressive test (c) Bending test
Figure 7. Loading and measurement system of brick prism.

4.3 Results of material test 
The list of brick prism specimens and the data from material tests are shown in Table 5.The 
relationship between compressive strength and Young’s modulus in the compressive test is 
indicated in Figure 8.  
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The compressive strength, shear strength and bending strength of series IV specimens is 
higher than those of series III and III*, but with large variability. 

Table 5. List and data of material test of brick prism. 
Compressive test Diagonal test Bending test

Series No. Young’s modulus
(kN/mm2) 

Compressive
Strength (N/mm2) No. Shear Strength

(N/mm2) No. Bending Strength
(N/mm2) 

Brick 1 Brick 2 With Joint
III C1 0.489 0.703 0.726 1.90 S1 0.141 B1 0.00448

C2 0.474 0.730 0.857 2.30 S2 0.002 B2 0.05153~
C3 0.625 0.392 1.071 1.99 S3 0.151 B3 0.00484

III* C1 0.689 0.758 1.436 2.31 S1 0.124 B1 0.02032
C2 0.393 0.857 0.635 1.96 S2 B2 0.01822
C3 2.400 1.895 0.766 2.48 S3 0.247 B3 0.01084

IV C1 2.483 1.846 3.429 3.99 S1 B1 0.03688
C2 0.957 2.813 1.915 3.48 S2 0.496 B2 0.14705~
C3 1.143 1.714 2.105 4.15 S3 0.291 B3 0.13874~

Figure 8. Relationship between compressive strength and Young’s modulus.
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5 CONCLUSION 

The 2016 Myanmar Earthquake hit Chauk in the central Myanmar. Bagan archaeological zone 
has sustained serious damage. In Bagan archaeological zone, there are more than 3,000 
monuments with more than 300 monuments suffering from severe damage from this earthquake. 

In this study, we conduct some material tests on brick units from many monuments and some 
brick prism specimens to understand traditional material characteristics. Firstly, we conduct 
compressive tests of many brick units from 9 monuments to understand the difference in 
compressive strength and Young’s modulus. Next, we conduct compressive test of mortar 
cylinders and cubes to understand the property of joint mortar. Finally, we conduct the 
compressive test, the diagonal compressive test, and the bending test of prism specimens. 

The major findings from this study are as follows: 
− For the compressive test of a brick unit, it is found that compressive strength 

decreases as the thickness of a specimen increases. The measured compressive 
strength has large values while the density has small values. It seems that 
compressive strength and Young’s modulus have proportional relationships. 

− For the compressive test of mortar specimens, we targeted 3 kinds of mortar: series 
III, III* and IV. The compressive strength of series IV mortar is more than 4 times 
that of series III and III* mortar in some cases. 

− For the material tests of a brick prism, the compressive strength, shear strength and 
bending strength of series IV specimen is higher than that of series III and III* 
specimen, but with large variability. 
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1 INTRODUCTION 

The August 2016 earthquake that hit the town of Chauk in central Myanmar caused shaking 
across a wide area, but the human injuries and fatalities were relatively low. On the other hand, 
the Bagan archaeological zone, located approximately 40km from the hypocenter, incurred 
serious damage. There are more than 3,000 monuments in the Bagan archaeological zone and 
based on an urgent investigation by the Department of Archaeology, more than 300 of them 
suffered severe damage, including some of the most symbolic temples (Tokyo National 
Research Institute for Cultural Properties, 2017). 

The Bagan archaeological zone is in the middle west region of Myanmar. Most of the 
monuments in this zone were built from the 11th to 13th centuries. Based on information 
provided by the Department of Archaeology, there are 3,122 monuments, 991 temples, 892 
mounds, 514 stupas, 425 monasteries, and 380 other structures of historical significance. Dr. 
Pierre Pichard investigated the same structures from 1983 to 1991 and UNESCO printed the 
results from 1992 to 2001 as the “Inventory of Monuments at Pagan”, which indicated there are 
2,295 monuments, 1,066 temples, 616 stupas, 448 monasteries, 78 other structures, and 101 
entries that were not clear. Examples of a temple and a monastery are shown in Figure 1. 

In this study, we investigate the structural properties of damaged cultural heritage buildings 
to understand the structural characteristics of the buildings affected by the earthquake. We 
investigated the behavior of these structures, as well as the extent and type of damage they 
suffered due to the earthquake. We also conducted microtremor measurements on the ground 

Seismic damage and vibration properties of cultural heritage 
buildings in Bagan archaeological zone, Myanmar 

N. Takiyama 
Department of Architecture and Building Engineering, Graduate School of Urban Environmental 
Sciences, Tokyo Metropolitan University, Tokyo, Japan 

S. Kim 
Civil Engineering and Architectural Design Course, Hachinohe College, Aomori, Japan 

H. Sato 
Department of Architecture, Kanazawa Institute of Technology, Ishikawa, Japan 

A. Martinez 
Japan Centre for International Cooperation in Conservation, Tokyo National Research Institute for 
Cultural Properties, Tokyo, Japan 

ABSTRACT: The August 2016 earthquake hit the town of Chauk in central Myanmar. In the 
Bagan archaeological zone, there are more than 3,000 monuments and over 300 of them 
suffered severe damage in this earthquake. This paper reports the results of research on the 
structural properties of damaged cultural heritage buildings. First, we investigated the behavior 
of these structures, as well as the extent and type of damage they incurred. Next, we conducted 
microtremor measurements on the ground across the entire Bagan archaeological zone and two 
monasteries and four temples to determine their vibration characteristics, such as natural 
frequency and vibration modes. 
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across the entire Bagan archaeological zone and six buildings, (two monasteries and four 
temples) to determine their vibration characteristics, such as natural frequency and vibration 
modes. 

(a) Temple (b) Monastery
Figure 1. Examples of cultural heritage brick structures in the Bagan archaeological zone.

2 STRUCTURE DAMAGE 

The main damage by the August 2016 earthquake on the cultural heritage structures in the 
Bagan archaeological zone is generally classified into three categories.  

− The upper part of the monument, such as the top and body of tower or terrace, etc. 
− The projection, such as the pediments around the opening, the part jutting out from 

the opening, etc. 
− The monument body, such as the wall, vault, etc. 

2.1 Top or body of tower 
An example of the top or body of the tower breaking off is shown in Figure 2(a), which has 
occurred repeatedly due to earthquakes, based on historical photographs. The top or body of 
some monument towers have been repaired by steel pipe, but some of them could not be 
repaired. Some tower bodies have been reconstructed using cement mortar and the bricks from 
those repaired sections did not break apart. Instead, they fell as a large mass during this 
earthquake, sometimes damaging the terrace or the monument itself. 

2.2 Arch and vault 
The main damage patterns of the monuments were: (1) arch cracking, as shown in Figure 2(b); 
(2) vault cracking, as shown in Figure 2(c); and (3) wall cracking. 

The arches are used at openings, with the shape similar to a lancet arch, but it has a keystone-
like wedge at the top. It is easy for a crack to occur in the top part of arch, where the load is 
concentrated.  

As with the arch, the vaults along the corridor cracked in the top part. This is because the 
vault supports the vertical load of the ceiling slab and it connects the walls, but the behavior of 
each wall is different. Therefore, the vault is weak in the vertical and horizontal direction. 
Moreover, secondary damage occurred because of this crack. For example, brick fell from this 
crack and the vault collapsed due to decreased adhesion forces of joint mortar by invading 
rainwater. 
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(a) Damaged tower (b) Damaged arch (c) Fallen brick of vault
Figure 2. Examples of structural damage.

2.3 Wall 
The main damage patterns of walls were: (1) shear cracks, as shown in Figure 3(a); (2) out-of-
plane deformation, as shown in Figure 3(b); and (3) crack along the boundary between repaired 
and original sections, as shown in Figure 3(c). 

Shear cracks appeared mostly in moderate-scale temples, which is a large proportion in the 
Bagan archaeological zone. They primarily occurred on the wall opposite of the entrance side. 
Out-of-plane deformation is a very dangerous pattern because this is directly correlated with the 
collapse of the wall. 

The most characteristic damage is a crack along the boundary between repaired and original 
sections. This is a common type of damage without distinction of parts, monument typology, 
and structural type. This is because the adhesion force of joint mortar of the repaired section is 
higher than that of the original section. Therefore, the stress transfer mechanism is different 
between the two sections, resulting in cracking along the boundary. 

(a) Shear cracking (b) Out-of-plane deformation (c) Re-crack of repaired part
Figure 3. Examples of structural damage to brick walls.

3 GROUND MICROTREMOR MEASUREMENTS 

We conducted microtremor measurements at 34 measurement points on the ground in the 
monument and archaeological zones to clarify the surface conditions on November 2nd and 3rd, 
2016. 

The measurements were performed on the free ground at the circles, as shown in Figure 4. 
The H/V spectra of the blue circles are also shown in Figure 4. The peak frequency of the north 
ground near the river ranged between 2–4 Hz, and that of the south ground far from the river is 
the high frequency band. 
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Figure 4. Measurement points and H/V spectra.

4 STRUCTURE MICROTREMOR MEASUREMENTS 

4.1 Overview 
We conducted microtremor measurements on the walls to clarify the vibration properties of the 
temple and monastery from October 30th to November 5th, 2016. The measurements were 
performed at several points on the top of walls and towers. In this paper, we present the results 
from temple 1249 and monastery 1715 in detail.  

Simultaneous measurements were conducted at multiple points by installing one velocity 
sensor on the ground and some sensors on the monument to understand the vibration mode. 
Then, the Fourier spectral ratio was defined as the Fourier spectra on the wall divided by the 
Fourier spectra on the ground. 

4.2 Temple 1249 
The appearance, rough floorplan, and main damage of temple 1249 are shown in Figure 5. 
There is a pillar in the center of the main room, and an anteroom with an entrance on the side of 
main room. In this earthquake, the main damage was a cracked arch top and peeling from a 
brick wall. 

Microtremor measurements of temple 1249 were conducted on October 30th and 31st, 2016. 
Fourier spectral ratios in the NS and EW directions are shown in Figure 6, and the vibration 
mode in the NS and EW directions are shown in Figure 7. The measurement points are marked 
as light blue in Figure 7. 

The first natural frequency is 3.1 Hz and the second is 4.8 Hz in the NS direction. and the 
first one is 3.5 Hz and the second is 5.2 Hz in the EW direction. The amplitude of the top of the 
central pillar is large, and one of the entrances is small because a wall of entrance is thick, in the 
first vibration mode in the EW direction. The amplitude of the central pillar and the four-
circumference wall of the main room are very close and in the same direction. Then, it is 
assumed that the roof of the main room has a high rigidity. On the other hand, the amplitude of 
the anteroom wall is different from one of the walls of main room, so the roof of the anteroom 
may have low rigidity. 
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(a) Appearance (b) Rough floorplan 

(c) Damaged arch (d) Damaged wall
Figure 5. Drawing and damage of temple 1249.

(a) NS direction (b) EW direction 
Figure 6. Fourier spectral ratios of temple 1249.

(a) NS direction (b) EW direction 
Figure 7. Vibration modes of temple 1249.
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4.3 Monastery 1715 
The appearance, rough floorplan, and main damage of monastery 1715 are shown in Figure 8. 
There are inner and outer peripheral cylindrical walls, without an anteroom like the temple. In 
this earthquake, the main damage was out-of-plane displacement of the front wall of the first 
floor and a broken front pediment. 

Microtremor measurements of monastery 1715 were conducted on October 31st, 2016. 
Fourier spectral ratio in the NS and EW directions are shown in Figure 9, and the vibration 
mode in the NS and EW directions are shown in Figure 10. The measurement points are marked 
by light blue in Figure 10. 

The first natural frequency is 3.5 Hz and the second is 5.3Hz in both directions. For the first 
mode shape, the amplitude of all inner and outer peripheral cylindrical walls are mostly same 
scale, and the amplitude of the center of the wall is larger than both wall edges. The second 
mode shape is twisted. 

(a) Appearance (b) Rough floorplan

(c) Damaged front wall (d) Damaged pediments
Figure 8. Drawing and damage of monastery 1715.

(a) NS direction (b) EW direction
Figure 9. Fourier spectral ratios of monastery 1715.

EW section
N

S 
se

ct
io

n

Plan

Damaged wall 

Damaged
pediment

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1580



(a) NS direction (b) EW direction
Figure 10. Vibration modes of monastery 1715.

4.4 Natural frequency of all monuments 
The list of first natural frequency of six monuments is Table 1. The frequency of all monuments 
are ranged in frequency band from 3.0 to 5.0Hz in NS and EW directions. These values are near 
the ground frequency band. 

Table 1. List of specimens from old brick. 
Monument 698 1185 1249 1715 1831 1852

Type Monastery Temple Temple Monastery Temple Temple
1st Natural frequency (Hz) NS 4.7 3.6 3.1 3.5 3.5 3.7

EW 4.5 4.4 3.5 3.5 3.8 4.1

5 CONCLUSION 

The major findings from this study are summarized as follows: 
− The main damage to the cultural heritage structures in the Bagan archaeological zone 

are generally classified as the top and body of the tower or terrace, pediments around 
openings, walls, arches, and vaults. The most characteristic damage is cracking along 
the boundary between repaired and original sections. This is because the adhesion of 
joint mortar of the repaired section is higher than the original section.

− From microtremor measurements on the free ground at 34 points, the H/V spectra 
showed that the peak frequency of the north ground near the river ranged between 2–
4 Hz, and that of the south ground far from the river was in the high frequency band.

− From microtremor measurements of temple 1249, the amplitude of the top of the 
central pillar is large. The amplitude of the central pillar and the four-circumference 
wall of main room are very close and in the same direction. It is assumed that the roof 
of the main room has a high rigidity.

− From microtremor measurements of monastery 1715, in the first mode shape, the 
amplitude of all inner and outer peripheral cylindrical walls are mostly the same 
scale, and the amplitude of the center of the wall is larger than the wall edges. 

− The frequency of all monuments are near the ground frequency band in both 
directions. 
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1 INTRODUCTION 

The significance of attending to the quality of new development introduced inside historic 
contexts stems from the fact that these new developments might enhance or detract from the 
heritage qualities these historic contexts enjoy (Abdel Tawab, 2010). An affluent literature 
review and international documents, such as the ICOMOS Charters, address these concerns. 
However, these documents address historic towns, whereas modern heritage remains out of 
focus. The Washington Charter is one of the key ICOMOS Charters that address this subject in 
relation to historic towns. The Charter addresses particular aspects of new development 
introduced inside historic towns, such as the construction of new buildings inside historic towns 
(ICOMOS, n.d.). 

The international interest in the conservation of new patterns of cultural heritage particularly 
modern heritage seems to have been motivated by the finding of the under-representativity of 
particular patterns of cultural heritage on the World Heritage List, WHL. A recent study reveals 
that the WHL suffers from the over-representativity of particular patterns of cultural heritage 
such as historic towns in relation to other under-represented patterns such as 20th century 
heritage (UNESCO, 1994a). The recent interest in the conservation of these new patterns of 
cultural heritage, particularly modern heritage, has introduced new concepts concerning the 
authenticity of modern heritage properties undergoing new developments and the 
appropriateness of these new developments to these properties’ heritage qualities. 

Evaluating the appropriateness of new development introduced 
inside ensembles of modern heritage to their heritage qualities 

A. G. A. Tawab 
Faculty of Engineering, Tanta University, Tanta, Egypt 

ABSTRACT: The recent interest in the conservation of modern heritage has stimulated further 
debates on the notion of the authenticity of modern heritage undergoing major development. 
Due to the late recognition of modernism architecture as a pattern of cultural heritage and the 
need to sustain this heritage’s efficient functions, modern heritage has always been the subject 
of ongoing developments. This study aimed at scrutinizing the appropriateness of new 
development introduced inside modern heritage ensembles to their heritage qualities. This aim 
was achieved by analyzing the heritage values, authenticity and integrity of a single case study 
of modern heritage, Seinäjoki’s cultural and administrative centre in Finland, and the 
contribution of its new library to the ensemble’s level of significance, authenticity and integrity. 
The findings revealed the diverse values the property enjoys and the high level of authenticity 
and integrity of these values. Most of these values, particularly the townscape value, contribute 
to the property’s outstanding significance. The findings emphasized the contribution of the new 
library to the significance of the ensemble and its townscape qualities. The study suggests that 
the reference to evaluate the appropriateness of new development introduced inside modern 
heritage properties should be the agreement of new development to the principles of modernism 
and its contribution to sustain those properties’ significance and authenticity. 
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The conservation of modern heritage faces diverse challenges, such as the continuous 
alterations carried out to this heritage, in order to sustain its efficient functions, even before 
being recognized as heritage resources. The limited time that separates the construction of 
modern heritage and the evaluation of its heritage significance is another challenge (Jokilehto, 
2003). Many outstanding examples of modern heritage have been the subject of new 
development before being recognized as outstanding heritage resources, such as Guggenheim 
Museum in New York. Designed by Frank Lloyd Wright, the museum was opened to the public 
in 1959 (Pfeiffer, 2004). Gwathmey Siegel designed an extension to the museum that was 
constructed in 1992 and carried out some internal renovations to the original museum 
(Gwathmey Siegel Kaufman Architects llc, 2017). In 2008, a property incorporating the 
museum was listed on the American Tentative List, of potential World Heritage Sites, WHSs, 
which is “Frank Lloyd Wright Buildings” (UNESCO World Heritage Centre, 2017a). 

Sydney Opera House is another outstanding example of modern heritage that has been the 
subject of new development after being recognized as a WHS. In 1956, Jørn Utzon designed the 
building whose construction completed in 1973 (Bruke, 2017), regarding that the final stages of 
the construction were assigned to another architectural practice. In 2007, the building was listed 
on the WHL (UNESCO World Heritage Centre, 2017b). At present time, 2017, Sydney Opera 
House undergoes a major renewal programme (Bruke, 2017). The significance of this example 
stems from its representation of a distinctive approach to introduce new development inside 
internationally recognized modern heritage that respects the designer’s original intentions. 

Seinäjoki’s new library is a very significant example of new development introduced inside a 
modern heritage ensemble. The modern heritage ensemble was designed by the Finnish 
architect Alvar Aalto, a pioneer of modernism architecture. The significance of Aalto’s heritage 
is acknowledged worldwide. One of the buildings he designed has been nominated for listing as 
a WHS, which is Paimio Hospital. Seinäjoki’s new library was opened to the public in 2012 
(Pearson, 2013). The significance of the new library stems from its ability to illustrate the 
challenges that encounter the introduction of new development inside modern heritage 
properties and the current trends to address these challenges. 

2 THEORETICAL BACKGROUNDS 

2.1 New developments inside historic contexts 
New urban development introduced inside historic contexts might take one of particular 
patterns. The first pattern is concerned with changing the functions of historic buildings into 
other contemporary uses, or what might be called a change of use. Constructing new 
architectural elements concealed behind the retained façades of historic buildings represents the 
second pattern, which can be called building behind retained façades. The third pattern is 
concerned with undertaking horizontal or vertical extensions to historic buildings and can be 
called the extension pattern. The fourth pattern is concerned with constructing completely new 
buildings amid historic contexts and can be called the new constructions pattern. Finally, the 
fifth pattern is concerned with undertaking environmental enhancements to the urban spaces 
inside historic contexts and can be described as environmental enhancement of historic urban 
spaces (Abdel Tawab, 2010). 

The various approaches that can be adopted to introduce new development inside historic 
contexts can be grouped under three major approaches. The first approach is concerned with 
accentuating a particular architectural style through the design of the new development, which 
might be achieved by adopting the historic context’s prevalent style or by adopting a contrasting 
style. The former subsidiary approach is referred to as “contextual uniformity”, while the latter 
is referred to as “contextual juxtaposition” and is usually associated with the Modernism style. 
The second approach is concerned with introducing new development that alludes either to the 
historic context’s prevalent style or to an intrusive style. To allude to the prevalent style, this 
approach suggests using either the Post-Modernism style or a tangible link. These links might 
involve using mutual colors, materials and textures, or the conformity with the prevalent 
building height. The third approach allows the introduction of neutral new buildings that neither 
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echo their surrounding historic contexts’ style nor contrast with it. This approach, which is 
associated with the Minimalism style, can be achieved by hiding the new development behind 
the retained façades of historic buildings or by cladding the new development by a reflecting 
glass screen to mirror the surrounding historic buildings (Abdel Tawab, 2010). 

The “contextual uniformity” subsidiary approach is rigorously criticized because it might lead 
to the development of superficial mutated imitations of historic features, usually referred to as 
“pastiche” (English Heritage and the Commission for Architecture and the Built Environment, 
2001). The “contextual juxtaposition” subsidiary approach is criticized because it creates 
substantial gaps with the history of the surrounding area, and because of the visual monotony 
and shallow façades that result from the standardization of the architectural elements associated 
with it (Tiesdell et al. 1998). These approaches are relevant mainly to the old patterns of cultural 
heritage, particularly historic towns and individual historic buildings. 

2.2 Authenticity and new patterns of cultural heritage 
Satisfying the conditions of authenticity is a prerequisite to inscribe cultural heritage on the 
WHL. Authenticity can be defined as a “measure of the degree to which the values of a heritage 
property may be understood to be truthfully, genuinely and credibly, expressed by the attributes 
carrying the values” (Stovel, 2007, p.23). The Nara Document on Authenticity indicates that the 
ability to understand the values of heritage properties depends on the degree to which the 
information sources about these values might be understood as credible or truthful. The worth 
and understanding of these sources are bases for assessing all aspects of authenticity (UNESCO, 
1994b). The Operational Guidelines of the World Heritage Convention adopt a methodology 
concerned with authenticity evaluation that considers properties nominated for inscription on 
the WHL to successfully meet the conditions of authenticity if their cultural values were found 
truthfully and credibly expressed through a number of attributes. These attributes involve form 
and design; materials and substance; use and function; traditions, techniques and management 
systems; location and setting; language, and other forms of intangible heritage; and spirit and 
feeling (UNESCO, 2015). 

The recent interest in the conservation of new patterns of cultural heritage that have been 
neglected for a long time, such as traditional living communities’ heritage and modern heritage, 
has influenced the emergence of new notions concerning the authenticity of cultural heritage. 
For instance, the conservation of traditional communities’ heritage has led to the emergence of a 
new notion of authenticity that tolerates carrying out alterations to such heritage. Due to the 
fragility of traditional communities’ built heritage, which is usually constructed using materials 
such as earth; this heritage requires continuous preservation, which results in continuous 
changes to this heritage. Consequently, all the alterations that occur to this heritage as a result of 
the continuous preservation, and all the changes that represent these communities’ natural 
evolution and interaction with their ever-changing environments, are considered authentic 
changes. Accordingly, the reference of authenticity evaluation in the case of traditional 
communities should be the dynamic process of these communities’ natural evolution and 
adaptation to their ever-changing environments (Abdel Tawab, 2016). 

Another new notion of authenticity pertinent to modern heritage has evolved recently. 
According to this notion, preservation and rehabilitation of modern heritage should use up-to-
date materials and technology and should enjoy aesthetic qualities that comply with 
modernism’s rationality and abstraction. Consequently, preserving modern heritage should not 
aim to reinstate its genuine materials since authenticity in this case means taking advantage of 
the available most advanced technological innovations. The quality of the preservation or 
rehabilitation should match that of the modern heritage so that these interventions or current 
layer of alterations can be considered authentic. Consequently, the preservation and 
rehabilitation of modern heritage can be considered authentic if they agree with modernism 
ethics and if their qualities agree with modernism qualities. These ethics involve honesty, being 
in line with the new spirit of the epoch, being true to the heritage property’s structural system 
and function, rejecting false decorations, the reflection of the building’s outer appearance of its 
structural system and function, and using up-to-date materials and the most advanced 
technology that were made available through industrialization (Heynen, 2006). 
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3 THE AIM AND THE METHOD OF THE STUDY 

The aim of this study was to discuss the appropriateness of new development introduced inside 
modern heritage ensembles to their heritage qualities. To achieve this aim, a single case study 
representing modern heritage, which is Seinäjoki’s cultural and administrative centre and its 
recently inaugurated new library in Finland (Fig. 1), was addressed. An analysis of the heritage 
values that the ensemble enjoys and an evaluation of their level of significance were carried out 
and were followed by the identification of the elements that contribute to these values and their 
relevant attributes. Subsequently, an analysis of the authenticity and integrity of these values 
was carried out. 

Figure 1. Buildings designed by Alvar Aalto and the new library (City of Seinäjoki, 2017; the author). 1. 
The church and the parish centre, 2. The town hall, 3. Aalto’s library, 4. The theatre, 5. The office 
building, 6. The library. 

To identify the heritage values of the property, a value typology that classifies heritage values 
into emotional, cultural and use values was adopted. To evaluate the level of significance of 
each value, five criteria that were chosen to suit modern heritage properties were adopted. These 
criteria are the representation of the value of a masterpiece of human creative genius; being an 
outstanding example of a type of building, architectural or technological ensemble or landscape 
which illustrates a significant stage in human history; the association of the value with events or 
living traditions, with ideas or with beliefs, with artistic literary works of outstanding universal 
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significance; the exhibition of the value of an important interchange of human values, over a 
span of time or within a cultural area of the world, on developments in architecture or 
technology, monumental arts, town-planning or landscape design (UNESCO, 2015); and the 
value source extent (Mason, 2002). 

The authenticity of every attribute of every value was evaluated based on the extent of 
truthfulness and credibility at which the attribute expresses the relevant value. On the other 
hand, the integrity of every attribute was evaluated based on the completeness and the condition 
of the attribute. The appropriateness of the new library was evaluated based on its contribution 
to the enhancement of the level of significance of the values that the entire ensemble enjoys and 
their authenticity and integrity. 

4 GENERAL BACKGROUNDS ON THE CASE STUDY 

4.1 Alvar Aalto 
Seinäjoki’s cultural and administrative centre comprises six buildings designed by the Finnish 
architect Alvar Aalto. Alvar Aalto was born in Kuortane, Ostrobothnia, in Finland in 1898. He 
started his architectural education at Helsinki Polytechnic in 1916 and graduated in 1921. In 
1923, Alvar Aalto founded his first architectural practice in Jyväskylä. Alvar Aalto married his 
colleague Aino Marsio in 1924. The Aaltos moved to Helsinki in 1933 where Alvar Aalto 
founded his new practice. In 1949, Aino Aalto passed away. Alvar Aalto married his second 
wife, Elissa Mäkiniemi in 1952. Alvar Aalto passed away in 1976 (Lahti, 2010). 

Alvar Aalto designed a large number of buildings in Finland, such as Paimio Tuberculosis 
Sanatorium, Villa Mairea, Säynätsalo Town Hall, and his house and office in Helsinki, in 
addition to Seinäjoki’s cultural and administrative centre. He designed few other buildings 
abroad, such as Viipuri City Library in Russia and Mount Angel Abbey Library in Saint 
Benedict in Oregon in the United States. He also designed a large number of wooden chairs and 
furniture elements, a number of light fixtures and some plastic housewares (Cuito, 2002). One 
of the significant factors that had profound influences on Alvar Aalto is his visit to Italy during 
the honeymoon of his first marriage (Lahti, 2010). It seems that Alvar Aalto was influenced by 
the natural and built environments of the Tuscany region in Italy, where, as he has stated, “it is 
customary for towns to be built on hillsides” (ibid. p.6). The most distinctive feature in Alvar 
Aalto’s career is his early shift from Classicism to Modernism architectural style. One of the 
most distinctive architectural principles of Avar Aalto is his sensitive and innovative treatments 
of natural materials like wood (Cuito, 2002). 

4.2 Alvar Aalto’s architectural heritage in Seinäjoki 
Seinäjoki’s cultural and administrative centre comprises six buildings; which are the church and 
the parish centre (Fig. 2), the town hall, the library, the theatre (Fig. 3), and the office building 
(Fig. 4). The church, which is the oldest building in the ensemble, was designed in 1952 and 
constructed in 1960. The church’s belfry became the landmark of the entire city. The church 
was supplemented by a parish centre that was constructed in 1966. The parish centre encloses a 
rectangular courtyard that separates it from the church, and whose ground ascends from the 
church in different levels. The courtyard is used for outdoor worship practices and large 
celebrations. The town hall was designed in 1962 and constructed in 1965 (Fleig, 2014a). The 
building houses government offices and the council chamber room (City of Seinäjoki, n.d.a), 
which was accentuated by the high roof with the skylights. The building is distinctive with its 
façades that are clad by special blue semicircular porcelain tiles (Fleig, 2014a). 
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Figure 2. The church and the parish centre.Figure 1. The layout of Seinäjoki’s cultural and administrative 
centre, the buildings designed by Alvar Aalto and the new library (City of Seinäjoki, 2017; the author). 1. 
The church and the parish centre, 2. The town hall, 3. Aalto’s library, 4. The theatre, 5. The office 
building, 6. The library. 

Figure 3. An aerial photograph of Seinäjoki’s cultural and administrative centre. 1. The town hall, 2. 
Aalto’s library, 3. The theatre, 4. The library during construction. 

Constructed in 1965, the library incorporates a number of offices accommodated in a 
rectangular block in addition to the fan-shaped library hall and other administrative spaces 
situated in the basement. In order to protect them from the harmful direct sunlight, the books’ 
shelves in the main reading hall are lit by the reflecting light of the skylight. The roof is clad by 
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copper sheets, which represent the most distinctive material used in the library (Fleig, 2014a). 
After Alvar Aalto passed away in 1976 (Lahti, 2010), his second wife Elissa updated his design 
of the theatre of 1968 (City of Seinäjoki, n.d.b) and took charge of the construction of the 
building, which concluded in 1987 (ibid.). The theatre is simultaneously a convention hall and a 
clubhouse (Fleig, 2014a). White ceramic tiles were used in the theatre’s façades (City of 
Seinäjoki, n.d.b). Finally, Alvar Aalto designed the office building, which was constructed in 
1968, as a peaceful ending to the other group of buildings and to the axis that extends from the 
church across the site (City of Seinäjoki, n.d.c). 

Alvar Aalto designed the urban spaces inside the ensemble, whose concept was to separate 
motorized traffic from pedestrian zones. These urban spaces involve three squares. The first lies 
in front of the church and is used for religious activities and celebrations. The second lies in 
front of the town hall and was designed as a meeting place for the citizens. This urban space is 
furnished by green terraces attached to the town hall and a large fountain. The third square is 
employed as a parking area and is hidden from the other two squares (Fleig, 2014b). The ground 
surface of the square in front of the town hall is covered by granite setts divided into large 
square units separated by grey stone slabs. To emphasize the visual axis that extends from the 
church across the site, the same pattern of square units was printed on the tarmac of Koulukatu 
Street that separates the church from the entire ensemble. Alvar Aalto designed another building 
in Seinäjoki, which is the Defence Corps building. This building, which is one of the earliest 
buildings Aalto designed and the first he designed in Seinäjoki (City Tourist Board of Seinäjoki 
and the Cultural Board of Alajärvi, n.d.), represents the classical phase of his career. 
Constructed in 1925, the building currently functions as a museum called Lotta Svärd museum 
(City of Seinäjoki, n.d.d). 

Figure 4. The office building.

4.3 Seinäjoki’s new library 
When Aalto’s library was found unable to house all its activities, an architectural competition to 
design a new library was held (Frearson, 2014). In 2008, the Finnish firm JKMM Architects 
was declared the winner of the competition. The construction of the building was completed in 
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2012 (Pearson, 2013) (Fig. 3). The designer’s concept was to break down the new library’s 
much larger mass into three interlocking volumes in order to emphasize the landmark qualities 
of Aalto’s library and other buildings. The designer placed the new building close to Aalto’s 
library to create a dialogue with it. According to the competition’s program, the new library was 
designed so that it can be connected with Aalto’s library by a tunnel that has not been 
constructed yet. The new library was designed to accommodate the emerging new function of 
libraries in the digital era, which encourages social interaction among their users instead of 
merely being places for seeking knowledge. Consequently, the designer provided the new 
library with large welcoming internal spaces that encourage social interaction among visitors, 
particularly the reading steps (ibid.). The new library reflects the designer’s respect for the 
design of Aalto’s library. Avoiding the blatant copy of Aalto’s architectural vocabularies, 
JKMM’s design merely alludes to some of these vocabularies (Hudson, 2013). 

The key elements in the new library involve the entrance hall, the main reading hall, a 
children’s library, and a quiet study room (Frearson, 2014). The most significant material used 
in the new library is the copper shingles that resemble Aalto’s copper sheets even though they 
are darker and less green. Unlike Aalto’s copper sheets that were used as a roof material, JKMM 
used the red copper shingles in the façades. JKMM used white render as another façade 
material, and large glass walls to open up the new library on the north and northeast and direct 
the views to Aalto’s library (Pearson, 2013). 

5 THE FINDINGS AND THE DISCUSSION 

5.1 Identifying the heritage values that the case study enjoys and evaluating their level of 
significance 

The findings (Table 1) revealed that the property enjoys 14 values, all of which enjoy an 
international level of significance, except for the functional and social values that enjoy a 
regional significance. The townscape value is the main value that is concerned with the 
appropriateness of the new library to its surrounding modern heritage ensemble. The property 
was considered to enjoy a townscape value because of the unity and exceptional visual harmony 
of its buildings, which result from the similar architectural style and materials used by Alvar 
Aalto in his design of the buildings in the property. The townscape value stems from the 
contribution of the landscape elements in the property to its overall unity, harmony and 
landmark qualities. These landscape elements involve the green terraces attached to the town 
hall, the stepped courtyard of the church, and the pavement materials of the pedestrian area. The 
townscape value stems from the property’s landmark qualities, associated with the church’s 
belfry and the town hall, and its distinctive inward and outward views. 

The townscape value was evaluated to enjoy an international significance based on three 
criteria; which are the representation of the value of a masterpiece of human creative genius; the 
association of the value with events or living traditions, with ideas or with beliefs, with artistic 
literary works of outstanding universal significance; and the exhibition of the value of an 
important interchange of human values, over a span of time or within a cultural area of the 
world. The unity and harmony of the entire ensemble are the outcome of the unified Modernism 
architectural style of the buildings Aalto designed. When Aalto designed these buildings, 
Modernism architecture was considered to represent the utmost human ingenuity. The 
international significance of the value stems from its association with ideas of outstanding 
universal significance, particularly modernism ideas. The value also exhibits an important 
interchange of human values that is represented by the influences of the Tuscany region’s 
landscape on the green terraces that Alvar Aalto incorporated in his design. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1590



Table 1. The heritage values that the property enjoys and the evaluation of their level of significance, 
authenticity and integrity. 

Value Level of 
significance 

Authenticity 
evaluation 

Integrity evaluation

(completeness of attributes) (condition of 
attributes) 

Identity International Totally genuine All the relevant elements are existent Excellent
Spiritual/religious International Totally genuine All the relevant elements are existent Excellent
Respect and 
veneration International Totally genuine All the relevant elements are existent Excellent 

Historic International Totally genuine All the relevant elements are existent Excellent
Age International Totally genuine All the relevant elements are existent Excellent
Newness International Totally genuine All the relevant elements are existent Excellent
Aesthetic International Totally genuine All the relevant elements are existent Excellent
Architectural International Totally genuine All the relevant elements are existent Excellent
Townscape and 
urban International Very genuine All the relevant elements are existent Excellent 

Landscape and 
ecological International Very genuine All the relevant elements are existent Good 

Functional Regional Very genuine All the relevant elements are existent Excellent
Social Regional Very genuine All the relevant elements are existent Ambivalent
Educational International Totally genuine All the relevant elements are existent Excellent
Political International Totally genuine All the relevant elements are existent Excellent

Based on the justifications of the townscape value, the elements that contribute to the value 
were identified to involve the church, the town hall, Aalto’s library, the theatre, the office 
building, and the landscape elements. Subsequently, the attributes that express the value in 
relation to every contributing element were identified. For instance, the relevant attributes of the 
church involve the form of the church, its materials, setting, and its spirit and feeling. The 
distinctive abstract form of the church’s belfry is the key attribute that expresses the property’s 
landmark qualities. The justifications of the other values, as well as the evaluation of their level 
of significance and the identification of their contributing elements and relevant attributes, were 
carried out following the previous method. 

The functional and social values were evaluated to enjoy a regional significance based on the 
value source extent even though the two values were considered to satisfy the criterion 
concerned with the association of values with beliefs of outstanding universal significance, 
particularly Christianity represented by the church. The reason is that the church was not 
considered an exceptional religious venue that is historically associated with the evolution of the 
religion associated with it. Regarding that the property was considered to enjoy a social value 
because of the diverse events that take place inside its urban spaces, particularly the religious 
events taking place inside the church and its courtyard, and because of its ability to facilitate 
social connections among the citizens. 

5.2 Evaluating the authenticity and integrity of the case study 
The findings (Table 1) indicated that all the values the property enjoys satisfy the conditions of 
authenticity, and that 10 of these values are totally genuine, while the other four are very 
genuine. These four values are the townscape, the landscape, the functional, and the social 
values. The findings revealed that all the values the property enjoys satisfy the conditions of 
integrity, in relation to the completeness of the attributes, and that all these values, except for 
the social value, satisfy the conditions of integrity, in relation to the condition of the attributes. 
Regarding that the evaluation of the condition of the social value led to an ambivalent result. 
The other 13 values were considered in an excellent condition, except for the landscape value 
that was considered in a good condition. 

The evaluation of the authenticity of the townscape value (Table 2) revealed that, for 
instance, the form of the church is totally genuine, while its setting and spirit and feeling are 
very genuine. The reason why the church’s setting and spirit and feeling were considered very 
genuine is that the property’s surrounding environment has been dominated by new buildings, 
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which were considered to detract from the property’s authentic feeling. The authenticity of the 
other attributes of all the contributing elements of the townscape value was evaluated according 
to the same method. The findings revealed that 11 attributes of the townscape value were 
considered very genuine, while seven attributes were considered totally genuine. Consequently, 
the townscape value was considered very genuine. 

Subsequently, the integrity of the townscape value, in relation to the completeness of its 
attributes, was evaluated (Table 2). For instance, the form of the church was considered to retain 
all its contributing features, while its spirit and feeling was considered to retain much of its 
relevant qualities. The latter conclusion grew from the finding that the surrounding urban 
environment has been gradually dominated by new buildings, which were considered to detract 
from the feeling the property used to convey to its visitors. The overall evaluation of the 
completeness of the value’s attributes revealed that three attributes retain many of their 
contributing features, while the other 15 attributes retain all their contributing features. 
Consequently, the townscape value was considered to retain all the features that contribute to its 
attributes. Afterwards, the integrity of the townscape value, in relation to the condition of its 
attributes, was evaluated (Table 2). For instance, the form of the church was considered in an 
excellent condition, while its spirit and feeling was considered in a good condition. The reason 
of the latter conclusion is also the dominance of new buildings in the property’s surrounding 
environment and their negative influences on the feeling the property used to convey to its 
visitors. The overall evaluation of the condition of the value’s attributes indicated that seven 
attributes are in a good condition, while 11 attributes are in an excellent condition. 
Consequently, the townscape value was considered in an excellent condition. The authenticity 
and integrity of the other values were evaluated according to the same method used for the 
townscape value. 

Table 2. The evaluation of the authenticity and integrity of the townscape value. 

Contributing 
elements Relevant attributes Authenticity 

evaluation 
Integrity evaluation (completeness of 

the attributes) 

Integrity 
evaluation 

(condition of 
the attributes) 

The Church 
and its tower

Form and design Totally genuine All the relevant elements are existent Excellent 
Materials and substance Totally genuine All the relevant elements are existent Excellent 

Location and setting Very genuine All the relevant elements are existent Good 
Spirit and feeling Very genuine Many relevant elements are existent Good 

The Town 
Hall 

Form and design Totally genuine All the relevant elements are existent Excellent 
Materials and substance Totally genuine All the relevant elements are existent Good 

Location and setting Very genuine All the relevant elements are existent Good 
Spirit and feeling Very genuine Many relevant elements are existent Good 

The library Form and design Very genuine All the relevant elements are existent Excellent 
Materials and substance Very genuine All the relevant elements are existent Excellent 

The theater Form and design Very genuine All the relevant elements are existent Excellent 
Materials and substance Totally genuine All the relevant elements are existent Excellent 

The office 
building 

Form and design Totally genuine All the relevant elements are existent Excellent 
Materials and substance Totally genuine All the relevant elements are existent Excellent 

The 
landscape 
elements 
and the 
adjacent 

park 

Form and design Very genuine All the relevant elements are existent Excellent 
Materials and substance Very genuine All the relevant elements are existent Excellent 

Location and setting Very genuine All the relevant elements are existent Good 

Spirit and feeling Very genuine Many relevant elements are existent Good 

Overall 
evaluation  Very genuine All the relevant elements are existent Excellent 

The evaluation of the properties’ authenticity revealed that four values are merely very 
genuine; which are the townscape, the landscape, the functional and the social values. The three 
attributes of the landscape value were considered merely very genuine. The setting and spirit 
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and feeling of the value were considered very genuine because of the dominance of new 
buildings in the property’s surrounding environment and their negative influences on the 
property’s genuine identity. The form of the value was considered very genuine because of its 
association with constantly changing landscape elements. The authenticity of the functional 
value did not surpass the very genuine threshold because three of the value’s attributes were 
considered merely very genuine. These attributes are the functions of the town hall, the theatre 
and the office building. The functions of the town hall underwent some changes. For instance, 
the west wing of the building, which was designed for residential uses that involved the mayor’s 
apartment, was transformed into work facilities in the 1970s and 80s (City of Seinäjoki, n.d.a). 
The functions of the theatre were also changed from those proposed by Alvar Aalto, who passed 
away before the construction of the building. Alvar Aalto’s design was updated to satisfy the 
level required for the then modern theatre activities (City of Seinäjoki, n.d.b). Some functions of 
the office building were also changed. For instance, the court chamber has been converted into a 
meeting room (City of Seinäjoki, n.d.c). Finally, five attributes of the social value were 
considered very genuine, while the other three attributes were considered totally genuine. The 
five attributes are the setting of the church, the function of the theatre and its setting, and the 
function of the urban spaces and their setting. The settings of the church, the theatre, and the 
urban spaces were considered merely very genuine because of the dominance of new buildings 
in the property’s surrounding environment that detract from its genuine ambiance. The function 
of the urban spaces was considered very genuine because of the changes that occurred to its 
pedestrian and vehicle routes and parking areas. Finally, the function of the theatre was 
considered very genuine because of the changes carried out to Alvar Aalto’s design (City of 
Seinäjoki, n.d.b). 

The evaluation of the property’s integrity, in relation to the condition of the relevant 
attributes, revealed that one value, the landscape value, is in a good condition. Two attributes of 
the value were considered in a good condition, while another one was considered in an excellent 
condition. The two attributes are the setting of the landscape elements and their spirit and 
feeling. The decline in these two attribute’s condition is due to the dominance of new buildings 
in the property’s surrounding environment and their negative influences on its genuine identity. 
The evaluation of the integrity of one value, the social value, in relation to the condition of its 
attributes, was ambivalent. The reason is that four attributes of the value were considered in a 
good condition, while the other four were considered in an excellent condition. 

5.3 Evaluating the appropriateness of the new library to its surrounding historic context 
JKMM Architects adopted a visual approach to create a harmonious relationship between their 
design of the new library and its neighboring Aalto’s buildings. To emphasize the landmark 
qualities of the surrounding Aalto’s buildings, particularly the church’s belfry and the town hall, 
the designer opened the new library on the north and northeast with a great glass wall that 
directs the views towards Aalto’s library and church, and broke down the bulk mass of the new 
library into three small simple forms. Following this visual approach, the designer avoided the 
direct quotation from the vocabularies that Aalto used in his design of the surrounding 
buildings. Instead, JKMM emulated some of Aalto’s paradigms after carrying out some 
adjustments to them. The most significant are the copper sheets used by Aalto as a cladding for 
the roofs. JKMM also clad the new library’s façades by darker copper shingles. Instead of 
literally copying Aalto’s architectural vocabularies, JKMM followed his leading role in 
developing a Finnish distinctive version of modernism (Pearson, 2013). 

In order to create a physical and a symbolic relationship with Aalto’s buildings, the designer 
alluded to some of Aalto’s functional and visual paradigms. One of these functional paradigms 
is the levels that suggest the form of extended terraces that look onto each other, which 
resemble a paradigm frequently found in the libraries that Aalto designed (Hudson, 2013). 
Another functional paradigm is the gradually descending interlinked spaces, which resemble the 
sunken areas typical of the libraries that Aalto designed (Frearson, 2014). Another visual 
paradigm is the façade’s materials, particularly the dark copper shingles (Hudson, 2013), which 
resemble the copper sheets that Aalto used to clad the surrounding buildings’ roofs. The folded 
roof of the main reading hall that echoes in section the plan of the reading room in Aalto’s 
library (Pearson, 2013) is another relevant paradigm. Unlike Aalto’s library, the new library 
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incorporates large open internal spaces, particularly the reading steps that encourage social 
interaction among its users (ibid.). The previous arguments indicate that the designer adopted 
the approach concerned with the allusion of the surrounding context’s style by using tangible 
links to create a sympathetic visual relationship between the new library and its surrounding 
Aalto’s buildings. The key links that the designer used involve architectural materials such as 
the copper cladding sheets, quoting Aalto’s characteristic paradigms such as the folded roof of 
the reading hall, and the height of the new library that respects the surrounding buildings’ 
height. 

The findings revealed that the new library enhances six values of the entire property; which 
are the newness, the architectural, the townscape, the functional, the social, and the educational 
values. The evaluation of the significance of two of these values, the functional and social 
values, and the authenticity of three of these values; the townscape, the functional and the social 
values; was not very successful. The new library was considered to emphasize the property’s 
townscape value, in relation to its landmark qualities. This emphasis is indicated by the 
orientation of the inward views towards Aalto’s library through a large glass façade, and the 
division of the new library into three small volumes. The new library was considered unable to 
enhance the authenticity of the townscape value because of its inability to restore to the church, 
the town hall, the old library, nor to the landscape elements their genuine setting nor their 
genuine spirit and feeling. The new library was also considered unable to restore to the old 
library, the theatre, nor to the landscape elements their genuine form. In relation to the 
functional value, the new library was considered unable to enhance its authenticity because of 
its inability to restore to the town hall, the theatre, nor to the office building Aalto’s genuine 
functions. However, the new library is expected to forward the significance of the value to the 
international level based on the criterion concerned with the temporal interchange of the value. 
This conclusion grew from the finding that the new library’s design has been influenced by 
Aalto’s architectural paradigms. In relation to the social value, the new library was considered 
unable to enhance the value’s authenticity because of its inability to restore to the property the 
genuine setting of the church, the genuine functions and setting of the theatre, nor the original 
functions and setting of the urban spaces. However, the new library is expected to forward the 
significance of the value to the international level based on the criterion concerned with the 
temporal interchange of the value, for the same justifications of the functional value. 

6 CONCLUSIONS 

Two significant approaches to introduce new development inside modern heritage properties 
have evolved. According to the first approach, new development should respect the original 
intentions of the designer of the modern heritage. The current renovation of the Opera House in 
Sydney and the construction of Aalto’s theatre in Seinäjoki are to examples of this approach. 
According to the second approach, new development should merely respect the principles of 
modernism. Seinäjoki’s new library is among the most notable examples that represent this 
approach. The study indicated that the approach the designer adopted to create a sympathetic 
relationship between the new library and its surrounding modern heritage ensemble depends on 
using links to create such a relationship and on alluding to some of Aalto’s architectural 
paradigms instead of blatantly copying any of them.

The findings indicated that the property enjoys 14 values, 12 of which were found to enjoy 
international significance. The other two values were found to enjoy regional significance. All 
these values were considered totally authentic, except for four values that were considered very 
genuine. The new library is expected to forward the significance of the property’s values 
previously considered of regional significance to the international level. However, the new 
library is not expected to enhance the authenticity of the four values previously regarded as 
merely very genuine. This conclusion grew from the finding that these values’ authenticity 
receded due to the decline in the authenticity of attributes associated with other contributing 
elements, such as the function of the theatre. 

The findings emphasized the designer’s success in creating a harmonious relationship 
between the new library and its surrounding buildings and the new library’s success in 
enhancing the significance of the property’s values. The study suggests that new developments 
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introduced inside modern heritage properties should be considered to support these properties’ 
authenticity as long as they conform to the principles of modernism even though they do not 
literally emulate these properties’ distinctive features. Adopting this new notion of authenticity 
should be limited to modern heritage properties. 
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1 INTRODUCTION 

The original building of the roman Amphitheatre of Tarragona had been the object of numerous 
and profound architectonic transformations. Shortly after the roman era, the insertion of a 
Visigoth basilica, as well as the superposition of a Romanesque church which would eventually 
evolve into a convent. Until the late 18th century, the convent alternated its religious function 
with that of a military encampment that existed during different periods of warfare due to its 
strategic location outside of the city and near the shore. Furthermore, during the 19th century 
the site hosted a prison. At the beginning of the20th century the convent / barracks / prison / 
contemporary structures were removed in order to recover the Romanesque church, with 
unfortunate results: its structure collapsed. The entire area was excavated to the original level of 
the amphitheatre arena in the early 60s. These interventions brought to light the Visigoth 
basilica of the late 6th century, over which the aforementioned Romanesque church was built 
during the mid-12th century (TED'A, 1990)(Ciurana et al. 2013). From this point began the 
works to which we dedicate this paper. 

The interventions of Alejandro Ferrant in the Roman 
amphitheatre of Tarragona 

J. M. Toldrà Domingo & P. Solà-Morales  
ETSA – Rovira i VirgiliUniversity, Reus, Spain 

J. M. Macias Solé, J. M. Puche Fontanilles & I. Fernández Pino 
Catalan Institute of Classical Archaeology (ICAC), Tarragona, Spain 

ABSTRACT: The appearance of Tarragona’s monumental complex of the Roman amphitheatre 
changed significantly between 1967 and 1973. Alejandro Ferrant, architect of the Brigadas del 
PatrimonioArtístico Nacional (Brigades of National Artistic Heritage) of the Spanish 
government, directed the reconstruction works of an important part of the grandstands, using 
materials that, over time, have been mimicked/confused with the original structures. The 
intention seemed to be to restore the original grandeur of the building, although the works 
focused on the middle sector of the grandstands (media cavea), and only a short section of the 
upper sector (summa cavea) was reproduced, causing the amphitheatre to be perceived small 
compared to its original volume.  More than 40 years have passed since the works were carried 
out; the image resulting from Ferrant's intervention is part of city’s urban landscape: there are 
photographs of officialtourist promotion in which almost only the reconstructed parts of the 
amphitheatre are shown. It is usual that not even the inhabitants of Tarragona know that most of 
what they see, as well as the seats they use in the events that the building hosts, are a recreation 
less than half a century old. At a scientific level, Ferrant's interventions are known, but as time 
goes by it is increasingly difficult to distinguish exactly where they start and end, because 
constructive techniques were used that, with the patina that gives time, in some areas are 
visually almost identical to the originals. The examination of the documentation of the archives 
of the architect, stored and catalogued in the Valencian Library and the delegation of Lleida of 
the Architects' Association, has allowed us to establish precisely the limits of Ferrant's 
interventions and provide a detailed chronology of the works. 
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Figure 1. Situation plan of the Tarragona’s amphitheatre monumental complex. The perimeter of the 
roman building (a), the Visigoth basilica (b) and the Romanesque church (c). 

The architect Alejandro Ferrant directed the reconstruction works of the amphitheatre of 
Tarragona between 1967 and 1973 after extensive previous experience in interventions on 
historic buildings. In July 1929 Alejandro Ferrant was appointed architect-archeologist of the 
Spanish Brigadas del Patrimonio Artístico Nacional (Brigades of National Artistic Heritage). 
During his first years in the Brigades he already completed different works: The Romanesque 
church of San Pedro de la Nave, the monasteries of Santa María la Real in Aguilar de Campoo 
(Palencia) and San Marcos (León), the Colegiata of Santa María la Mayor in Toro and several 
Mudejar buildings. After the revolution of Asturias in 1934, he took part in the reconstruction of 
the ‘Holy Chamber’ in the Cathedral of Oviedo (Solà-Morales, et al. 2012). 

Ferrant stayed in Madrid after the outbreak of the Spanish Civil War in 1936, a city 
controlled by the Republican faction. He collaborated with the Junta de incautación y 
Protección del Patrimonio Artístico (Board of Seizure and Protection of Artistic Heritage). At 
the end of the war, with the victory of the Nationalist faction, was expedited and transferred to 
the eastern zone (Balearic Islands, Catalonia and Valencia) (García Cuetos 2008). He held the 
position of Architect of the National Artistic Heritage Defence Service between 1942 and 1975, 
working in a large number of restorations of monuments in Catalonia: SantVicenç in Cardona, 
Santa Maria del Mar and Sant Pau del Camp in Barcelona, La Seu Vella of Lleida, the church of 
Taüll and the Roman buildings of Tarragona. 

In Tarragona, between 1967 and 1973, Alejandro Ferrant directed the reconstruction of part 
of the grandstands of the Roman Amphitheatre, works that were accompanied by archaeological 
surveys. To study the chronology of the interventions we have examined the documentation of 
the archives of the architect, stored and catalogued in the delegation of Lleida of the Architects’ 
Association of Catalonia and in the Valencian Library. We have also compiled the news 
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appeared in the local press to compare the execution dates of the different constructive phases 
that are deduced from examining the documentation of the architect. 

2 ARCHIVE OF LLEIDA 

In the Ferrant’s Archive of the Lleida demarcation of the Col·legid'Arquitectes de 
Catalunya(Architects' Association of Catalonia) we have located different images of the 
reconstruction of the grandstands. The archive is exclusively composed of black and white 
photographic negatives. Part of the documents are scanned, and the resulting digital files are 
classified by geographical areas. There are also two typed lists to classify the envelopes where 
the negatives are stored, indicating the places where the images were captured. These two 
listings are not identical. We explain this to show that the archive does not present an 
exhaustive, unique and reliable classification and, given the prolific photo collection of Ferrant, 
it is difficult to ensure that the 8 images found are the only ones in the archive. In fact, as we 
will see later, in the Alejandro Ferrant Archive of Valencia (we will call it with the abbreviation 
used by the archive itself: AAFV), among the documentation of the architect regarding the 
different phases of the Amphitheatre’s works, we have located some of the 9 images of Lleida 
printed on paper, but also other photographs with annotations on the back written by architect 
himself. 

Figure 2. Aerial view of the complex, by 1962. Image take by Tarragona’s photographer Raymond 
(AAFV, uncatalogued image). 

Returning to the Lleida archive, we have only located, between the lists and the CDs where 
the scanned images are archived, two general views of the reconstruction works of the 
grandstands, both corresponding to the final phases of work. Examining the original negatives, 
we have located the remaining 7 images. They correspond to the initial stages, during the 
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previous cleaning and clearing work, and are very useful to distinguish the original structures of 
the reconstructions executed, which, due to an eagerness of mimicry in the constructive 
solutions adopted, make it difficult today the archaeological interpretation of the treated sectors. 

The documentation found in Lleida, despite its high quality, can be described as scarce and 
still awaiting a good archival treatment. In Valencia (AAFV) it has happened just the opposite: 
it is very abundant and is very well ordered, stored in a series of folders with a reference for all 
its content or, as with some plans, classified individually. With some exception: there is a folder 
entiteled ANFITEATRO FOTOS,without cataloguing, plenty of photographs. However, it has 
been very useful to us since many are dated on the reverse, by hand or with a tampon, it seems 
that by the architect himself or the staff of his office. 

Figure 3. Initial stages of the works directed by Alejandro Ferrant. Northwest view of the complex, from 
de top of the meridional grandstands. Ferrant archive of the Col·legi d'Arquitectes de Catalunya (COAC), 
negative catalogued with the number 51_001. Also exist a copy on paper at the AAFV dated januray 26, 
1968. 

3 ARCHIVE OF VALENCIA 

3.1 AAFV 947 Works of initial enclosure of excavations (Ferrant 1962) 
We start the analysis of the documentation of the AAFV with the folder 947(Ferrant, 1962). It is 
part of a project that contemplates executing a fence for the site and some excavations that had 
to continue those that Samuel Ventura had directed with the sponsorship of the Bryant 
Foundation and, according to Ferrant himself, with the collaboration of the architect Salvador 
Ripoll. The documentation provides a constructive description of the fence, but this folder does 
not include plans or constructive details. 

We can find a possible layout of the enclosure fence in 1/500 scale plan from the AAVV 958 
folder. It is entitled Planta situación de perfiles (plant of the situation of the profiles) and has no 
date or signature. The different inflections of the contour of the enclosure are marked with 
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letters. This map is interesting especially for the layout of the profiles: radial lines that converge 
on the south side of the Romanesque church, that are also marked with letters. It seems that this 
is a stakeout to make sections, because we find abundant levels on radial lines with the same 
guidelines on the topographic map at 1/100 scale of the AAVV 958 folder. The name of the 
author of the map or who ordered it is not indicated, but appears a date: June 1959. It covers the 
entire enclosure of the Amphitheatre and shows a general state that is very similar to the one we 
can see in the model devoted to the excavations of Samuel Ventura, currently exhibited in the 
main hall of the Tarragona headquarters of the National Archaeological Museum. We recall that 
these excavations were completed in 1957, so the chronology is congruent. 

Figure 4. Topographic map at 1/100 scale of the AAVV 958 folder, dated June 1959, probably drawn by 
the architect Salvador Ripoll for the excavations directed by Samuel Ventura. 

3.2 AAFV 948 Conservation works (Ferrant, 1963) 
In the folder AAFV 948 (Ferrant, 1963) the architect proposes the "consolidation of those walls 
that due to their leaning, caused by the disintegration of the materials, threaten to collapse", 
among which mention the "walls of the churches" and the "access corridors to the cavea". We 
do not know exactly which corridors it refers to, possibly the supporting vaults of the southern 
grandstands, and also the openings to the arena from the lower steps of this grandstands. Ferrant 
also proposes emptying the fillet up vaults to find "the possible drainage of the arena", as well 
as order the remains dispersed on the arena and start the reconstruction of the podium. 

3.3 AAFV 949 Conservation works (Ferrant, 1964) 
In folder  AAFV 949 (Ferrant, 1964) the architect refers to the discovery, the previous year, of 
the arena’s drainage gallery that he proposed to look for in the previous document. He plans to 
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continue the work with "a voluminous ground movement that exposes the whole remains of the 
monumental Roman construction, that is, what constituted its main façade to the sea." He 
explains that in the area where he plans to excavate there are huge construction elements formed 
by detachments from the walls and the support vaults of the cavea, a situation that he interprets 
as the result of a blast. In the writings we also find a first reference to the reconstructive 
intentions of the architect: "It is necessary to complete, with a clear phase differentiation, some 
ruined vault or wall, in order to achieve a greater sense of grandeur of the original monument". 

Figure 5. Two photographs of the seaside façade of the southern grandstands. At left dated februray 29, 
1964; at right april 16, 1964 (AAFV, uncatalogued images). 

3.4 AAFV 950 Conservation works (Ferrant, 1967) 
In folder AAFV (Ferrant, 1967) the architect expressed his desire to complete the ground 
movements that began in 1962. He believes that this way "will allow to find what of the 
constructions that elliptically were raised around the arena remains in good conditions or, at 
least, with possibilities of consolidation or reconstruction". He proposes to start the works from 
the southwest and again mentions the reconstruction of the podium. 

3.5 AAFV 951 Conservation works (Ferrant, 1967) 
In the folder AAFV 951 (Ferrant, 1967) the architect gives news of the discovery, the previous 
year, of the west monumental door, where it had been excavated to the level of the pavement 
visible today, which he says that "penetrates the major axis of the ellipse". He manifests the will 
to complete the excavations of 1967.A not catalogued image from the AAFV, dated slightly 
later in the reverse (April 14, 1969), offers us a general panoramic of the state of the 
monumental complex. It is framed from the west end, approximately where now passes the 
Bryant Road. In the foreground we see the gallery of the west door completely excavated, on the 
left the tiers carved in the rock, then already free of vegetation. In the southwest quadrant of the 
stands the only reconstruction was the lower part of the walls of the media cavea. 
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Figure 6. General view of the monumental complex from the west, dated in the reverse side April 14, 
1969 (AAFV, uncatalogued image). 

3.6 AAFV 952 Conservation works (Ferrant, 1969) 
In the folder AAFV 952 (Ferrant, 1969) the architect explains the last excavations that had been 
executed, between the west gate and the southern grandstands. He mentions a possible 
reconstruction of the podium with bricks, to allow him to differentiate well the original parts. 
This desire to distinguish original and reconstruction is lost in the proposal for the perimeter 
passageway of the same podium, which wants to pave with "a concrete similar to the old one 
that remains preserved". 

It seems that the intentions to reconstruct the podium with bricks were not carried out. In an 
uncatalogued photograph of the AAFV, dated on the reverse on September 13, 1969, we see 
how the anastylosis of a podium section in the southwestern quadrant has already been 
executed. In another image, also uncatalogued and in this case nor dated, we see how the 
operators place the orthostats by means of a pulley supported by a wooden scaffold. 

3.7 AAFV 953 Conservation works (Ferrant,1970) 
In the folder AAFV 953 (Ferrant, 1970) the architect proposes a first reconstruction of a 
considerable extension, specifically "of the two vaults next to the central one, analogous to the 
symmetrical ones, of the higher order and the consolidation of the two of the lower order in 
which the former rest". That is, starting from the axis of symmetry marked by the arch of the 
pulpitum, he wants to rebuilt two vaults on the west side, although only the start of the arch of 
the first one remained. 

We can place in this phase of work an uncatalogued photograph of the AAFV, dated on the 
back on September 20, 1970. It shows a state of work very similar to that of the negatives 
0468_23242 and 0468_23243 of the Lleida archive. The terraces of the southwest quadrant are 
partially reconstructed, up to 6 rows from the middle cavea. The side rooms and the central 
gallery have not been covered in the west monumental door. 
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Figure 7. Anastylosis of a podium section in the soutwestquadrant of the arena, towards 1969.

Figure 8. Final stages of the works directed by Alejandro Ferrant. View from the top of the corner 
between the absis and the sothern transept of the church. Ferrant archive, COAC, photographic negative 
reference 0468_23243. Can be dated between 1970 and 1971 comparing images form the AAFV. 
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3.8 AAFV 954 Conservation works (Ferrant, 1971) 
From the documentation contained in the folder AAFV 954 (Ferrant, 1971) we can conclude 
that the reconstructions continued at a good pace. Now it was the turn of the rooms adjacent to 
the gallery of the west monumental door, covered by vaults inspired, according to Ferrant, in 
those preserved in the grandstands of the sea-side that the previous year he had enlarged. 

3.9 AAFV 955 Conservation works (Ferrant, 1972) 
The project from de folder AAFV 955 (Ferrant, 1972) focuses on the reconstruction of the 
concrete vault that covers the gallery of the west gate, then completely disappeared. It provides 
a photograph of the works corresponding to the previous year, with the side rooms of the gallery 
already covered by vaults, although the access doors did not even have the voussoirs arches that 
we can contemplate today. Actually, Ferrant recognizes in the project reports that there was no 
in situ remains of the arches recreated at the ends of the concrete vault of the central gallery or 
the openings of the lateral rooms. 

4 CONCLUSIONS. THE AMPHITHEATRE TODAY 

More than 40 years have passed since the works described here were carried out; the image 
resulting from Ferrant's intervention is part of city’s urban landscape: there are photographs of 
tourist promotion in which almost only the reconstructed parts of the amphitheatre are shown. It 
is usual that not even the inhabitants of Tarragona know that most of what they see, as well as 
the seats they use in the events that the building hosts, are a recreation less than half a century 
old. At a scientific level, Ferrant's interventions are known, but as time goes by it is increasingly 
difficult to distinguish exactly where they start and end, because constructive techniques were 
used that, with the patina that gives time, in some areas are visually almost identical to the 
originals. Although, to finish, we are going to point out a curious fact: in recent dates the 
reconstructed parts have begun to show obvious and dangerous andstructural problems. This 
leads us to a question: do we have to restore the fake parts of Tarragona’s Roman amphitheatre? 

Figure 9. Roman amphitheatre of Tarragona at present.
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5 CHRONOLOGICAL SUMMARY. WORKS DIRECTED BY ALEJANDRO FERRANT 

1962 Delimitation of the site and continuation of Samuel Ventura's excavations. 
1963 Consolidation of walls: of the church, of the access to the arena from the southern 

grandstands and, possibly, of the upper level of the vaults of the same structures and the 
fossae of the arena. Internal emptying of the lower level of the vaults of the southern 
grandstands. Discovery and excavation of the main drain gallery. 

1964  Excavations in the seafront of the southern grandstans, including the transfer of a 
canalization and the demolition of a modern retaining wall. The lower level of the support 
vaults in this facade becomes visible. Reconstruction of, at least, a part of the eastern 
vault of this lower level. 

1967  Excavations in the southwest quadrant of the cavea. Excavation of the west gate begins. 
1968  The excavations continue, the west door is completely discovered and the level of the 

northern half of the arena is slightly lowered. At the end of 1968 or the beginning of 
1969, mimetic reconstructions of the opus vittatum walls that form the bottom of the 
perimeter corridor of the podium are conducted. We also distinguish wall reconstructions 
at the base of the media cavea in the southwest quadrant. 

1969  Anastylosis of the arena podium (and paving of the perimeter corridor?). Emptying spaces 
in the area of the east door; execution of the vault that covers the main gallery of this 
door, below the modern stairs that go down to the Miracle beach. 

1970  Reconstruction of the vaults of the upper level of the seaside grandstands, at the west side 
of the pulpitum, symmetrical to the originals of the east side. Reconstruction of 
grandstands in the southwest quadrant. 

1971  Vaults are built on the side rooms of the west door; the doors that give access to this 
spaces are completed with arches of voussoirs. Coatings of opus vittatum in the central 
gallery of the same west door.  

1972  Construction of the inclined vault that covers the central gallery of the west door, as well 
as the stone arches that finish it on the side of the arena and on the exterior façade. 

1973  Last phases of the reconstructions of the grandstands. 
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1 INTRODUCTION 

EskiImaretCamii is located in Zeyrek neighborhood, on the fourth hill of the Historic Peninsula 
of Istanbul. The monument was built on a steep slope overlooking the Golden Horn and was 
raised on a substructure forming a terrace. It is assumed originally to be the main 
church/katholikon of a Mid-Byzantine monastery based on adjoining architectural substructure 
remains and Ottoman documents describing the cells around the building after the takeover of 
Istanbul by Mehmed II (Eyice, 1998). The monument is going to be mentioned by its Ottoman 
name in this paper due to recent academic debate on its name and association with the Church 
of Pantepoptes. 

The monument went through changes and repairs after major earthquakes and fires and as a 
result of conversion from a church to a mosque.  EskiImaretCamii, as in use today faces 
conservation problems due to carelessness and unplanned interventions. Furthermore, urban 
planning issues led to loss of its visibility in the Golden Horn panorama of historic Istanbul 
although it is situated in Zeyrek Mosque and its Associated Component Area of World Heritage 
Site1. 

This paper aims discussing the historical changes and preservation issues of the monument 
and to summarize the architectural survey, restitution and restoration project presented to The 
General Directorate of Pious Foundations2. 

Surveying a monument: the Eski Imaret Camii in Istanbul 

G. Uner 
GözeÜner Architects, Istanbul, Turkey 
Istanbul Kültür University, Istanbul, Turkey 

M. Esmer 
Faculty of Architecture and Design, Fatih Sultan Mehmet Waqf University, Istanbul, Turkey 

U.Almac 
Faculty of Architecture, Istanbul Technical University, Istanbul, Turkey 

ABSTRACT: The Eski Imaret Camii was initially constructed in Constantinople as a typical 
example of the cross-in-square plan type churches, which characterize the Mid-Byzantine 
Period ecclesiastical architecture.The monument is threatened withloss of historic and 
architectural details due to careless and unskilled interventions on various scales. In 1990’s the 
courtyard was illegally excavated during an attempt to decrease humidity problem on the walls 
and architectural decoration on interior moldings isonly partiallyvisibledue to thick layers of 
paint. Preservation problems connected with maintenance of the function of the monument 
should be engaged in coherence with conservation solutions and aim at improving the state of 
preservation of this significantbuilding. Authors of this paper contributedto the preparation of 
the restoration project of the monument during 2014-2016, thus had the opportunity to examine 
the building in detail during architectural and structural survey and throughcomparative 
historical research. The practiceof this multi-disciplinary process is discussed in this paper to 
highlight the common issues regarding the protection of Byzantine monuments in Istanbul. 
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2 SITE AND ENVIRONS 

The mosque is located on building island and lot 2177 -5 between Küçük Mektepli and 
HaydarImareti Streets of Fatih Municipality. The neighborhoods of Zeyrek and Cibalihosts 
outstanding monuments from Byzantine and Ottoman periodsand timber houses of Late 
Ottoman Istanbul: ZeyrekCamii-former Churchof  Pantocrator Monastery and 

eyhSüleymanMescidi (another Byzantine structure of the Pantocrator Monastery) are 
locatedon its southeast and FatihCamii Complex exists on itssouthwest. 

In the first quarter of the 20th century, the monument was within a courtyard surrounded by a 
masonry wallas seen onPervititch Insurance Maps. After 1950’s, as a result of the urban 
planning activities, the previous courtyard of the structure wasrearranged and the monument 
was left within a fragment of the former courtyard and peripheral wall. Remaining areawas 
divided between the street and three new building lots. Moreover, the north border of the 
monument was planned in adjacent order withseven different residential lots. The houses on 
these lots attained illegal additions in their backyards joining themselves with the western half 
the northern façade. After the 1970’s multi-story apartment buildings were constructed on 
nearby lots and the EskiImaretCamiialmost disappeared from the Golden Horn view. 

On south and theeast part of the courtyard,a narrow passage between the courtyard wall and 
monument remains. A squatter’s shed is built on the green joining to the eastern courtyard wall 
and on the probablerooms of earlier monastery and the remains of substructures of an earlier 
terrace. 

Figures 1, 2. Location and surroundings of Eski Imaret Camii on the aerial photograph of Historic 
Peninsula, stanbul, 2014. 

Figure 3. North elevation and adjacent houses.
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3 THE DEBATE ON ITS PRINCIPAL NAME 

The long accepted identification of the Eski Imaret Camii with the monastery of Christos 
Pantepoptes, founded by Anna Dalassena was rejected lately by Mango (Mango, 1998) and 
more recently by Effenbergers (Asutay-Effenberger, 2008). Since 1844, the building was 
associated with the katholikon of the monastery of Pantepoptes based on Patriarch Konstantios’ 
book (Constantius, 1844). Although Konstantios’ description of "not far from the walls [of the 
Golden Horn]" is hardly an exact description.Konstantios’ interpretation is based on 
NiketasChoniates’ Historia (Choniatae, 1975). Mango cites that: 

“It is recorded by Niketas that in April 1204, when the Crusaders mounted their 
naval attack on the walls of the Golden Horn, AlexiosMourtzouphlos pitched his 
tent on the hilltop by the monastery of Pantepoptes, whence the warships were 
visible and one could observe what was being done by their crews". 

And Mango and the Efffenbergers also mention the only pilgrim who mentions Pantepoptes 
about 1200 was Novgorod (Hopf, 1873), who in his First Novgorod Chronicle describes as : 
"facing St. Saviour called Vergetis (opposite Ispigas) as far as Lakherna". That is the point that 
they think Pantepoptes was elsewhere (situated roughly on the site of Sultan Selim Mosque) 
because Eski Imaret’s view of the Golden Horn falls far short of Blacherna (Mango, 1998). 

Figures 4, 5. on the left: The location of the Eski Imaret Camii and the Golden Horn from minaret of the 
SüleymaniyeCamii (2007), on the right:The exact location of the Eski Imaret Camii from  the Golden 
Horn (2014). 

The identification of Pantepoptes with the site of Sultan Selim Mosque also stem from the 
idea that the Aspar cistern next to the mosque is identified with a cistern called “

” (Mango, 1998). But it is almost impossible to understand the reality without 
knowing exact view and topographical features of the 13th century. Because from the Figure X 
and Y, we can understand that Eski Imaret has quiet a large span view of the Golden Horn. 
Although it is very likely that the fifth hill obstructs the view, and one cannot see till Blacherna. 
Mehmet II’s deed of trust of his pious foundation refers to cells of a pre-existing monastery on 
the north and west sides of the mosque (Fatih Mehmet II Vakfiyeleri, 1938). So for a Byzantine 
identity a church which is part of a monastery should be sought for the structure. During the 
survey period in the structure, it was observed that the debris in the cistern of the Eski Imaret 
Camii should contain important archeological evidence. And it was found out that, the excess 
materials of the Ottoman repairs were thrown directly to the cistern below from holes that were 
opened by tearing the flooring vault and those holes were kept closed by ornamented spolia. 
And careful examination of this debris could give a hint about the principal name of the 
structure. 
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4 DOCUMENTATION METHOD AND ARCHITECTURAL DESCRIPTION 

The Eski Imaret Camii is an example of cross-in-square type with a dome supported by four 
columns (Fig. 6). It is composed of an exonarthex, a narthex, a naos with pastophoria, bema and 
a main apse, a gallery level over the narthex (gynekaion) and a cistern below the naos as spatial 
units.The plan of the naos, excluding the bema and apses is laid out as a square. A cross with 
arms of three meters in width projects in the four cardinal directions inscribed in this square 
plan. The structure has barrel vaults on the cross arms and a dome with 5.00 meters in diameter 
surmounting the cross at its intersection (Fig.6). The ribbed dome is raised on a cylindrical drum 
and pierced by twelve windows. Transition elements are pendentives and cross vaults are used 
to cover the four subsidiary bays, those flanking the bema and the two corner bays to the west. 

Figure 6. Plan of the Eski Imaret Camii (at level of +2.45m).

Similar to other Byzantine monuments from the same period in Istanbul, the church has a 
cistern in the basement. This practice can be related to both the water demand and the 
topographic circumstances of the location itself. It is currently filled with debris from all 
previous interventions and repairs from the Ottoman Period.  It has four main units covered with 
barrel vaults and plastered with thick hydraulic Khorasan mortar which is still almost intact. 

In the naos, the Ottoman Period iron tie rods connect piers both to each other and perimeter 
walls at a niveau of +5.00 (Fig.7). On the south façade, an anchor can be seen related to this iron 
tie system. The two iron tie rods at the exterior narthex connect the west facade to the narthex 
wall in the east-west direction. Regarding the basement level, the voids on the walls can be 
interpreted as the missing wooden ties from the original construction phase and give hints on the  
Byzantine building practices. In Ottoman Period, a stone mihrab was added and a window with 
a pointed-arch was pierced in the apse wall. Today the mihrab is concealed with a timber 
revetment. 

An architectural survey of the structure was carried out by a team of architects and engineers 
specialized in the documentation of cultural heritage3. Apart from traditional survey 
instruments, optical laser instrument (total station) was used to have accurate measurements. 3d 
coordinate data of points was also employed during the digital orthophoto production of the 
facades. 
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4.1 Analysis of building material 
The masonry structural elements; walls, piers, arches, pendentives, cross vaults and central 
dome were constructed using brick, limestone and khorasan mortar. The load-bearing walls are 
alternated type with the combination of brick and limestone courses (Fig.7). 

Of the various bricks used in masonry walls and superstructure, the Byzantine bricks are 
observed to be 25-30-45-50mm in thickness and Ottoman ones were 35-40mm. “Od” stone; a 
volcanic tuff from Karamürsel region was also used in the walls (Ahunbay, 2016). Marble and 
pink pudding blocks were employed for cornices and door frames having decorative profiles. 
Iron clamps can be seen between limestone blocks constructed in the Byzantine Era. Timber 
was used for Ottoman doors, windows, minbar and the later added balcony and stairs leading to 
the upper floor. However, almost all of the window frames are currently PVC frames because of 
the recent interventions.  The roof is covered with traditional tiles except for the exonarthex roof 
with Marseilles tiles, which is a consequence of the later additions. In 20th century repairs, 
cement mortar was widely used.  Microscopic and macroscopic tests were conducted by 
Istanbul Metropolitan Municipality’s Directorate for the Inspection of Conservation 
Implementations - Restoration and Conservation Laboratory (IBB KUDEB) on 14 samples for 
the identification of construction materials (Fig.7). 

Figure 7. Material analysis mapping on section.

4.2 Analysis of deterioration 
A color code mapping for the problems was preparedaccording to theobserved cause of 
deterioration and determining the degree of the problem.These observations focused on the 
following subjects of analysis and established a comprehensive base for shaping consistent 
interventions. 

Environmentally inducedissues like humidity both from rain seepage and capillary rising, or 
air pollution: Rain water seepage from the superstructure due to lack of regular maintenance and 
design problems for impermeable roofing presents itself as a major problem. Water seepage 
fromadjacent buildings towards the foundations of the structure iscreating rising capillary damp. 
Ventilation problems combined with uncontrolled water movement increases deterioration of 
building materials as well as causing an uninhabitable indoor climatic condition for users. In 
addition to this, blackening from air pollution and soot stains is visible on all façades. 

Structural and mechanical problems due to initial construction or earthquakes: The 
monument doesn’t have major deformations or crackson vertical or horizontal axis of walls, 
vaults and domes and are considered to be in a good structural state. Earthquake-related 
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deformation is observed on the Ottoman addition iron rods and further investigation of several 
continuous surface cracks is necessary after the removal of interior plaster during the future 
repair. A detachment in masonry is observed on the southwest corner of the exonarthex. This 
deformation was most probably the result of the collapse of the top part of the minaret during an 
earthquake. 

Material Loss: Mortar loss in the joints and partial stone and brick loss is observed on 
masonry surfaces. The depth of the surface loss is indicated in color mapping of the areas.  

Biological formations such as plants and algae are seen on roof, on façades and on the interior 
walls. 

User related problems such as illegal excavations for flattening the courtyard,unsystematic 
and undocumentedrepairs with cement mortar and uncontrolled addition of modern materials 
like PVC frames, random masonry infill of openings as well as random perforations for window 
or door openings are observed. 

Figure 8. Deterioration analysis on west and south elevations.
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5 PAST REPAIRS REGARDING RESTITUTION PROBLEMS 

The EskiImaretCamii presents complex restitution problems as a structure dating from Mid-
Byzantine Period. Due to various interventions, change of functions, natural hazards such as 
earthquakes and fires, the structure bears numerous traces dating to various different periods, 
interventions with different building practice and materials. 

The building which is regarded  by Van Millingen as “the most carefully built” of the middle 
or late Byzantine churches of Constantinople (Millingen, 1912), is one of the best preserved 
examples of the cross-in-square church type in the capital and it is quite similar in plan to the 
North Church of Fenari sa Camii (Figs.10-11). Its naos, narthex and sanctuary are laid out 
above barrel vaulted cisterns. The exonarthex is assumed as a later addition, it lacks 
substructures.  Its Turkish name derives from erstwhile function as a Muslim refectory during 
the period of Mehmed the Conquerer (Millingen, 1912). Because of the discussion on its “until 
recently” accepted principal name, it is preferable to call the structure with its Ottoman Period 
name as “Eski Imaret”. 

Figures 9, 10, 11. on the left:MonitouPantepoptou/Eski Imaret Mescidi, (Paspates); top right plan of Eski 
Imaret Camii (1087) plan and bottom right plan of Fenari Isa Camii (907). 

5.1 Byzantine period interventions 
Although the most extensive interventions can be dated to Ottoman Era of the structure, in the 
Byzantine Era, it went through some repairs. In the records of the Mehmet II’s waqf, existing 
cells of the monastery to the west and north sides of the Eski Imaret are mentioned. Also the 
vestiges of cisterns to the east of the building might hint to the fact that it was part of a 
monastery.  

The most important modification of the Byzantine Period can be assumed as the addition of 
the exonarthex. Three periods of construction or modification can be discerned. In the earliest, 
the exonarthex seems to have been a portico, opened by large, low arcades, supported on piers. 
The springing of the setback arches is now clearly visible on the south façade and on the south 
bay of the west façade (Fig. 8). As a second phase, probably, the original exonarthex was built 
in the early twelfth century, in the mid-Byzantine period. Structural problems seem to have 
affected the original exonarthex, which led to the probable reconstruction of it in the late 
Byzantine Period. There might be lateral porticoes which were suggested by Brunov, the 
existence of which could be demonstrated by soundings (Brunov, 1931-32). These lateral 
porticoes might also explain the openings of the flanking bays of the gallery which extend to 
floor level. They should be openings either to adjoining buildings or external stairs before.  
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On the southern and eastern façades, there were tribelons (which are filled now), that were 
symmetrical and had leaded windows with stained glass. The main apse window is assumed to 
have been tripartite with mullions. 

Indeed, in the EskiImaretCamii, the mortar beds are slightly thicker than the brick courses, 
but the appearance of the recessed brick is actually rather rare. In most of the wall area, where 
mortar has been broken away, no recessed courses are to be found. Ousterhout observed that 
when recessed elements could be detected they were set deep into the mortar joints and consist 
of re-used roofing tiles (Ousterhout, 1991-92). But during the survey, it was suspected that 
recessed brick in some parts were extant, especially tothe east of South façade and the south of 
East façade, but the cement mortar joints obstruct a clear vision, a detailed visual observation 
during restoration of the buildingis necessary to understand it clearly.  That will be only possible 
whena scaffolding is constructed and upper parts become reachable. 

Finally, Millingen suggested that some of the external surfaces may have been revetted 
(Millingen, 1912). However, this is unlikely. On the southern façade of the narthex, there are 
holes in a certain sequence but on the other façades no holes can be detected. Irregularity of the 
holes and their non-existence on other façades might be correlated with arcosolia. On the other 
hand, a painted and plastered exterior surface is likely, since several areas of fine white plaster 
can be observed on the remains of a stepped arch on the south façade of the exonarthex. The 
exterior cornices were originally finely sculpted and vestiges of the decoration survive.  The 
nineteenth century drawing by Paspates, shows a chevron or herringbone pattern in the apse 
niches (Paspates, 1877). 

5.2 Ottoman period interventions 
After the conquest, the building was first used as a Muslim refectory, from which its Turkish 
name derives. Afterwards, it was transformed into a mosque and consequently a minbar and a 
minaret were added to the structure. 

Figure 12. View from soutwest(Gertrude Bell, 1905).

The building has suffered from earthquakes, fires and alterations in its long history. This fact 
corresponds with some traces, anomalies and changes on structural elements. Despite all these 
earthquakes and alterations, Ottoman interventions have prevented the entire loss of the 
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structure and made it possible for the edifice to survive until the present day.The substitution of 
four columns in the main space with pillars in octagonal shape enlarging cross-sections to 
remedy primary structural core, installation of iron tie rod system enhancing  initial bearing 
capacity, repairs on the original brick masonry with stone masonry obtaining structural 
continuity, rearrangement of north tympanum wall in terms of architectural composition, 
strengthening of the arches in the exonarthex and the construction of buttresses attached to the 
west wall confronting the trust are some of the examples to the Ottoman interventions. 

The rise of the exterior niveau must be due to mainly to the fires seen in the area. The tribelon 
of the south façade has been filled, the forms of several windows have been altered probably 
due to fire and earthquake damages to the structure. The fills in the masonry, contradicting with 
the elaborate workmanship of the Byzantine Period may be dated to Ottoman Period of the 
structure which results from various usages of the windows. The roofline of the structure was 
altered in the Ottoman period and the cornices were accommodated as flat lines. The stepped 
arches just beneath the roof cornices must have had earthquake damage.In Ottoman period, the 
floor was covered with terra cotta. Ottoman plaster is observed especially on the eastern façade. 

5.3 The republican period 
The structure was damaged in 1918 due to a fire and was repaired in 1935 (Ayverdi, 1953). In 
the archives of the Pious Foundations, there are reports for a minor repair in 1950’s. In the same 
repair the demolished minaret was decided to be reconstructed but the project was not realized. 

The roofline was restored in the late 1960’s by Çuhadaro lu, in which stepped arches of the 
roofline, which were cut in the Ottoman period were integrated (Mathews, 1976). This was a 
repair without a thorough analysis of the structure, which resulted in a questionable roofline. 
Especially on the south façade, the sloping roof above the diakonikon does not reflect the 
original and the horizontal row of bricks above the gallery chamber appears odd as well 
(Ousterhout, 1991-92). 

In 1990 the ground level was lowered in an unauthorized repair by the local congregation on 
the west, south and east sides of the building, in an attempt to correct the moisture problems in 
the interior. Also in this repair of 1990, the interior was heavily plastered and painted including 
the marble cornices with carved decoration. 

6 RESTORATION PROPOSAL 

Conservation interventions have to initiate with careful removal of incompatible material and 
additions and continue with masonry repairs and strengthening of thestructure. Surfaces should 
be treated for weathering by re-treatable methods and cleaned of deposits caused by air 
pollution and salts or excessive paint layers. 

The continuous use of the monument is very important for its sustainability. In order to 
achieve a better functioning edifice for conservation purposes and for users, proposing better 
vertical circulation via new staircases to upper and lower levels, awell-proportionedmihrab and 
balcony, new window frames and plaster windows for upper levels as well as doors, and for the 
courtyard, adding a compatible ablution fountain and entrance porch are included in the 
restoration proposal as well as the reconstruction project for the minaret which collapsed 
gradually after being left unattended for many years. 

Constructing a drainage system around the monument is crucial for water related problems 
arising from lower levels. 

Detailed application proposals for conservation interventions are as follows: 
• Removal of cement mortared interventions of 1970’s. (dismantling of brick arches and 

wall repairs;  removal of cement joint repairs mechanically without damaging original 
building members; removal of cement  “revzen" window frames; removal of unplanned 
modern additions). 

• Scraping off excessive modern interior plaster  (manually by mechanical instruments). 
• Further investigation of paint and plaster decoration layers  (investigation of plaster and 

paint layers, frescos or plaster decoration). 
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• Manual mechanical surface cleaning (scalpel, chisel and hammer in manually controlled 
manner on brick and volcanic tuff). 

• Sandblasting  (max. 1.5 atm pressure on limestone and after in situ applicationstrials). 
• Delicate sandblasting  (max. 1.5 atm pressure on limestone and after in situ applications 

trials). 
• Removal of salts (>15oC paper pulp soaked with pure water is applied on surfaces)  
• Application of Paraloid B57 (for stabilizing large aggregate fragments on interior door 

frames made out of pudding). 
• Cleaning of plants(manual cleaning of surface plants without pulling the roots out and 

drying out roots with herbicides). 
• Conservation of iron members (mechanical cleaning and anti-corrosive application). 
• Restoring the load bearing capacity of all structural elements by grouting the masonry 

where possible, stitching major cracks, reintegrating-rebuilding of disorganized and 
missing parts. 

• Anambient vibration testing campaign to provide the dynamic characteristics of the 
structure, its natural frequencies, corresponding mode shapes and damping estimates. 

• A 3D finite element analysis to get further information on the behavior of the structure 
under its self-weight and seismic excitations. The model must be calibrated according to 
the data gained through ambient vibration test. 

• Addition of steel tensile rods (the original iron rods will be kept). The efficiency of this 
intervention should be verified using numerical analysis.  

• Repair and renewal of timber members. 

7 CONCLUSION 

ZeyrekEski Imaret Camii has been facing carelessness since the beginning of the 20th century. 
The monument is threatened with losing its architectural and historic value due to unplanned 
interventions through the last three decades. Maintenance of the monument with the religious 
use should be in coherence with conservation measures. 

A detailed architectural survey, structural and material analysis and deterioration mapping 
were studied by a multi-disciplinary team of experts and the results were specified on drawing 
sets and in reports in order to achieve a consistent intervention and restoration proposal. 
Furthermore, comparative historical research was carried out with similar period monuments of 
Istanbul. This study should continue as new traces are revealed during the stages of application 
and later revealed evidences should be integrated in updating intervention decisions. 
Intervention methods and design solutions were proposed asthe conclusion of project phase of 
this study, targeting to improve the state of preservation and protect the culturalheritage values 
associated withEski Imaret Camii for future generations. 

ENDNOTES 

1 HistoricAreas of Istanbulwereinscribed in theWorld HeritageList of Unesco in 1985. 
2 A multi-disciplinaryteamcontributetotheproject. Architectsspecialized in restoration (Göze Üner, Mine 

Esmer, Mehmet Çalhan, Gülzade Merve nce, Emrah Yergin, Mesut Dinler and Özge Sezer), 
conservationmaterialspecialists (IstanbulMunicipality’sDirectoratefortheInspection of 
ConservationImplementatonsLaboratory), structuralengineers (Umut Almaç and Murat Alaboz), 
geodeticengineer (Umut Oval ) and art historian Övgü Kele  contributedtothisthestudy in 2014-16. 

3 see Note 2. 
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1 INTRODUCTION 

Vernacular architecture is shaped by several factors such as local culture, climate, available 
resources, economy, religion, user needs, lifestyles, etc. (Oliver, 2006; Saleh, 2001, 2004). 
When lifespan of a building is taken into consideration, it is inevitable to have various changes 
in the houses. Such changes are shaped by various factors like changes in user lifestyles, needs, 
expectations as well as changes in the social, economic or physical structure. What is expected 
from a building is to be capable of adapting itself to such changes (Moffatt et.al., 2001). Graham 
(2005) also states the importance of adaptability of a building by saying “A sustainable building 
is not one that must last forever, but one that can easily adapt to change”. From this point of 
view, it is clear that housing form and morphology are dynamic and are expected to change in 
relation to the changes in users’ life style. 

Formed in a long period of time and transferred from generation to generation, vernacular 
architecture is an integral part of the cultural heritage which should be conserved (Oliver, 2006). 
However, user oriented changes occurred on the vernacular houses may impact the authenticity 
of houses. Therefore, it is necessary to take well-thought actions before making changes on the 
vernacular houses.   

Changes to the vernacular houses shaped by the needs of users are various which differ case 
by case. Thus, case specific examinations should be done. For this reason, this study examines 
the existing situation of vernacular houses and changes varied by users in Trabzon, Turkey 
where unique architectural tradition exists.  

Changes in vernacular houses varied by user needs: case studies 
of Karacakaya, Ustundal, and Dirlik in Trabzon 

E. B. Var & H. Kobayashi 
Kyoto University, Kyoto, Japan 

ABSTRACT: This study aims to find out spatial, functional or material changes made by users 
of vernacular houses in three case study areas in Trabzon, in the northeastern part of Turkey. 
Two field works are conducted and non-participatory observation, semi-structured 
questionnaire, photographical and architectural documentation methods are utilized. It is found 
out that despite differences in sociocultural backgrounds, changes in the vernacular houses in 
three villages indicate similarities proving commonality of user needs. This study also arises the 
question “How could a balance be provided between architectural conservation and good quality 
of life without negatively affecting authenticity of vernacular houses?” for future studies. 
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Surmene District has a great variety of architectural styles, namely göz dolma (square 
pattern) with crushed stone, göz dolma with blocked stone, muskal  dolma (triangular pattern) 
with crushed stone, wooden masonry wall and the combination of more than one style (Fig. 1-
left). Vernacular houses in the region are generally 2 or 3-storey-high depending on the 
topography and economic condition of families. The lowest floor is constructed with a stone 
masonry system as an animal shelter. Used as living and sleeping space, upper floors are 
constructed with timber masonry and/or timber frame systems. Infillings of the frames are 
whether in the form of square cells –locally called göz dolma– filled with crushed/block stones 
or in the form of triangular cells –locally called muskal  dolma– filled with crushed stone (Fig. 
1-right up). Sometimes more than one construction system exists in the same building (Fig.1-
right bottom). 

Figure 1. Different construction techniques in Trabzon.

Originally entrances are positioned on the two opposite sides of the house connected with an 
earthen floor (Fig.2). The earthen path connecting two entrances is in between multi-purpose 
space called “a hane” and more private part of the house where sleeping spaces are located. 
Having a fireplace, a hane is the place where most of the day is spent. It is used as a living, 
cooking, dining and socializing space. Private part of the house where sleeping rooms are 
located are divided with a wooden partition. Rooms are connected to a multipurpose space 
“hayat” functioned as a buffer zone between bedrooms and a hane. Hayat always faces the most 
beautiful scenery and generally furnished with a wooden sofa. As it is common in most of the 
vernacular houses, toilet is located outside of the house, whereas there are cases where toilet or 
small ground-level sink(s) for ablution are placed in the rooms. 

Figure 2. General layout of vernacular houses in the region.
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2 RESEARCH METHOD & CASE STUDY AREAS 

This is a case study research focusing on the vernacular houses in the rural areas of Trabzon 
City. Located in the northeastern part of Turkey (Fig. 3-left up), nearly eighty percent of 
Trabzon has mountainous terrain. It has a mild climate with rain through the whole year, 
whereas it gets harsher in the inner parts where thick forests exist. 56% of the population lives 
in the cities. Because of the topography, only 22% of the land is convenient for agriculture, 
whereas main economic activities are still related to agriculture and animal breeding. (TUIK). 

Located in the mountainous areas around Manahoz River, Karacakaya, Ustundal and Dirlik 
villages are selected for this study (Fig. 3-right). Three case study areas are located in Surmene 
District (Fig. 3-left down). Although all sites are hilly, Karacakaya has milder land formation 
comparing to Ustundal and Dirlik. Also, Karacakaya has a relatively longer history (Table 1). 
General information of three case study areas is summarized in Table 1.  

Population in the studied rural settlements has drastically decreased in the last decades due to 
the out-migration (Table 2). It also differs depending on the seasons. In winter, local people go 
to cities for better service, work and education opportunities whereas they come back to the 
village since April for agricultural reasons. This causes a fluctuation in the current population. 

Figure 3. Location of case study areas.

Table 1. Basic information of studied rural settlements (URL1). 

Name 
Distance 
to City 
(km) 

Distance 
to 

District 
(km) 

Altitude 
(m) 

Establishment 
Year 

Settlement 
Place 

Settlement 
Type 

Seasona 
Population 

Change 

Karacak
aya 47 9 400 1825 Foothill Collective Yes 

Ustundal 40 2 - - Hillside Dispersed Yes
Dirlik 45 7 350 1929 Hillside Dispersed Yes

Table 2. Population changes in Karacakaya, Ustundal, Dirlik villages in 1965-2015 (TUIK). 
Name 1965 1970 1975 1980 1985 1990 2000 2007 2010 2015
Karacakaya 217 320 316 285 233 160 176 61 63 72
Ustundal 289 264 322 402 243 209 - 116 143 128
Dirlik 748 720 625 582 548 489 355 302 293 306
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Decrease and seasonal changes in the population, concretion in the rural environment, 
uniqueness of the construction techniques are some of the main reasons for focusing on this 
region. Two field surveys were conducted (August - September, 2016 and August - September, 
2017) in the villages to understand the existing situation of rural vernacular houses. During the 
field works; non-participatory observation, photographic and architectural documentations as 
well as semi-structured questionnaire with the owners of the houses were conducted. All 
vernacular houses in Karacakaya (39) and Ustundal Villages (21) are examined whereas limited 
number of vernacular houses could be visited in Dirlik (14) due to the bigger size of the village 
and time limitation of the field surveys (Fig.4). 

Figure 4. Village layouts and researched houses in Karacakaya (left) and Ustundal (right).

The houses are examined in terms of spatial, morphological and functional changes. 
Wherever the owners are willing to participate the questionnaire survey and to show the interior 
of vernacular house, interior examinations and questionnaire survey are conducted. 
Questionnaire survey is done to support architectural measurement surveys and non-
participatory observations in the houses as well as to gain background information about 
vernacular house, household and village. For this study, overall information gained through the 
questionnaire survey is not utilized, instead only the information related to vernacular house and 
existing changes are used. Changes observed in 74 vernacular houses in three villages are 
summarized in a table and analyzed to find out tendencies of the needs of local people. It is 
aimed to document the existing situation of vernacular houses and to track common changes 
made by the users which can be utilized for future conservation activities in the region. 

3 FINDINGS 

In this part, changes observed in the vernacular houses of Karacakaya, Ustundal and Dirlik areas 
are examined in five sub-categories: changes in the village level, changes in the plan form and 
functions, changes of the building materials, changes in the building elements, changes in the 
building techniques and skills. 

3.1 Changes in the village level 
Great number of respondents stated that there are changes in the village level. In Karacakaya 
Village, some of the changes mentioned are “easier access thanks to new road construction 
despite negative impact on nature, concretion in the village, less population, change of 
agricultural products, the negative impact of two TV transmitters, etc.”. Similarly, respondents 
from Ustundal and Dirlik also expressed that new roads, concretion of the village, population 
decrease and smaller forest areas are the changes occurred in the village level. 

In addition to physical changes, respondents also highlighted the social changes occurred. All 
residents claimed that there are changes in terms of the collective work (imece) which used to 
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be the main medium for various activities in the village ranging from construction to 
agricultural works. In parallel with it, it is also stated that neighborhood relationships are no 
longer strong. 

3.2 Changes in the plan form and functions 
Main changes observed in the plan form are unused spaces, interior partitions, division of the 
whole house, functional changes on the plan level and exterior addition(s). 

Vernacular houses were originally constructed for extended families. As a result, some of the 
houses are very huge whereas current family structure has been changed and this has caused 
unused spaces in the vernacular houses (Fig. 5). Sometimes such unused rooms are transformed 
into a toilet / bathroom. Also, animal shelters on the ground floor are utilized as a storage area. 
Also, more interior partitions are made in the vernacular houses as family connections have 
weakened and more private spaces are desired. In some of the extreme cases, houses are even 
divided into two because of the conflicts between inheritors (Fig. 6). 

Figure 5. A vernacular house with user changes, in Karacakaya Village.

Figure 6. Changes made in a vernacular house plan in Ustundal Village.
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3.3 Changes of the building materials 
The main changes observed in the building materials are replacement of cut stones on the lowest 
floor revealing square/triangular patterns on the façade with cement (Fig. 7-left), replacement of 
traditional roof tiles with metal sheets (Fig. 7-right), replacement of wooden window frames 
with PVC/metal frames, covering the earthen floor with concrete and indoor paneling for better 
insulation. Reasons behind such changes are various which are explained below. 

Figure 7. Changes of the building materials in Karacakaya (left) and Ustundal (right).

When the vernacular houses were constructed, cut stones or crushed stones were obtained 
from the surrounding area whereas recently it is difficult to get them. Therefore, instead of 
original materials, mainly cement is used for fillings. Traditional roof tiles are also replaced 
with metal sheets as they require less maintenance after heavy rains. Another change in the 
building materials is the usage of PVC/metal window frames providing better insulation, having 
cheaper price and longer durability. It is also commonly observed in the vernacular houses that 
earthen floors are covered with concrete materials. Finally, in some of the houses, the walls are 
paneled with new wooden materials to increase the insulation of the houses during cold winters. 

3.4 Changes in the building elements 
Changes observed in building elements are classified as cancellation of door(s) and/or 
window(s), cancellation of drains in the rooms, cancellation of fire place, changes in the ceiling, 
changes in kitchen fixtures and in built-in furniture, changes on exterior storage building. 

Functional changes on the plan level have sometimes caused cancellation of original doors or 
windows (Fig. 8-left). Also, modern kitchen fixtures as well as furniture are introduced and the 
atmosphere of the interior space is drastically changed.  Moreover, with the introduction of 
modern bathroom spaces, there was no need for ground-level sinks used for ablution/bath 
before. Therefore, such elements are covered with cement. Similarly, fireplace in the 
multifunctional space “a hane” has lost its significance due to various factors such as the 
introduction of modern kitchen fixtures, less population in winter, difficulty of getting firewood 
in the local area (after changes in the forestry law), etc. Also, height of ceilings is made lower 
(Fig. 8-right). 
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Figure 8. Cancellation of window (left), cancellation of fireplace & changes on the ceiling, flooring 
(right).

Changes have also been observed on serander which was used as a storage building outside 
of the vernacular house. Originally used as a resting space or temporary storage area, semi-open 
space on the ground floor of serander is closed. In that sense, it has lost its function to be a 
resting / socializing place as an outcome of temporarily living in the village, changes in the 
family structure and less need to store food in serander as every house has at least one fridge.  

3.5 Changes in the building techniques and skills 
Abundant forest areas in the region had created the tradition of wooden construction which was 
supported by stones gained from the nearby streams. However, the increase in population and 
excessive usage of forests had resulted in the changes construction techniques and timber frame 
systems had started to be used. Such unique traditions of wooden construction have been one of 
the identifications of the Northeastern Black Sea Region. 

However, factors such as changes in the forestry law, difficulties to find original materials, 
financial constraints, a limited number of craftsmen capable of constructing vernacular houses 
have made it difficult to keep this tradition intact. As a result, various changes have made to 
vernacular houses with modern construction techniques as it is previously explained above (Fig. 
9 left). In the extreme cases, vernacular houses are abandoned or demolished to make space for 
new modern houses which are considered as a representation of higher social status. It is 
necessary to say that fewer attempts to construct new houses with vernacular façade also exist 
showing the respect and desire of local people to conserve vernacular houses (Fig. 9 right). 

Figure 9. Addition to a vernacular house (left) and a new house with a vernacular façade (right).

3.6 Summarizing overall changes in the researched vernacular houses 
In this part, most common changes observed in the studied vernacular houses are summarized. 
Although it might be difficult to generalize all the changes observed in different houses, it is 
believed that categorization is useful to be able to track similarities/differences. Table 3 
indicates the changes observed in the studied vernacular houses (39) in Karacakaya. ( ) 
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represents the aforementioned change exists in the building, (x) is used when it does not exist 
and (-) used whenever it is not appropriate for the case (ex. Interior observation could not be 
done, etc.). 

Table 3. Characteristic changes on vernacular houses in the Karacakaya. 

(*[Spatial] - A: Interior partition(s) in a room, B: Division of the house into two, C: Cancellation of door(s), D: Cancellation of window(s), E: Cancellation of 
room(s) / unused spaces, F: Shading space in front of the entrance. 
[Functional] - G: Functional changes of a room as a WC/bathroom, H: Functional changes of animal shelter as storage area, I: Functional changes of the whole 
building, J: Loss of usage of attic, K: Usage of empty fillings on the façade, L: Changes in the height of ceiling, M: Cancellation of fireplace. 
[Morphological] - N: Differences on the size of openings, O: New materials on window frames (wood), P: New materials on window frames (PVC/metal), R: New 
materials on main doors, S: Cement infillings on the façade (slightly), T: Cement infillings on the façade (extensive), U: Maintenance with new construction 
techniques, V: Covering earthen floor with concrete/wood, W: Replacing roof tiles with metal sheets (partially), X: Replacing roof tiles with metal sheets 
(extensively), Y: Indoor paneling for better insulation, Z: Addition(s) to main building). 

From Table 3, it is understood that 72% of the vernacular houses have maintained with 
modern construction techniques in Karacakaya. 80% of the vernacular houses are 2-storey-high, 
18% are abandoned and 5% have changed their function to a storage used during the harvesting 
season. 87% of the studied houses have cement infillings on their façade (59% slightly, 28% 
extensively).  

Another significant change is observed in the roofing materials. It is found out that metal 
sheets are partially used in the roofs of 22 houses (56%) whereas whole roofing material is 
changed to metal sheets in 5 houses. Moreover, it was observed in 16 houses that animal shelter 

K
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R
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C
A

K
A

Y
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Basic Information of the House   Changes on the Vernacular Houses* 
No.of 
floors

Function Filling System Spatial Functional Morphological 
A B C D E F G H I J K L M N O P R S T U V W X Y Z 

1 2 Residential Muskal  Dolma x x x x
2 2 Abandoned Muskal  Dolma x x x x x
3 2 Residential Muskal  Dolma x x x x x x x x x
4 2 Abandoned Göz Dolma x x x x x x x x x x x x x x x x x
5 - No access - - - - - - - - - - - - - - - 
6 2 Residential Muskal  Dolma x x x x x x x x x x
7 2 Residential Muskal  Dolma & 

Timber Masonry x x x x x x x x x x x x x
8 2 Abandoned Muskal  Dolma x x x x x x x x
9 2 Residential Muskal  Dolma x x x x x x x x x x x x x x x x x
10 2 Residential Muskal  Dolma x x x x x x x x x x x x x x x x
11 Residential Muskal  Dolma x x x x x x x x x x x x x x x x x
12 2 Residential Göz Dolma x x x x x x x x x x x x x x x x
13 2 Residential Göz Dolma & 

Muskal  Dolma x x x x x x x x x
14 2 Residential Göz Dolma x x x x x x x x x x x
15 2 Residential Göz Dolma x x x x
16 1 Abandoned Muskal  Dolma x
17 2 Residential Göz Dolma & 

Muskal  Dolma x x x x x x x x x x x x x x x x
18 2 Residential Muskal  Dolma x x x x x x x x x x x x x x x
19 2 Storage Göz Dolma & 

Muskal  Dolma x x x x - x x x x x x x x x x x x x x x

20 2 Storage Göz Dolma & 
Muskal  Dolma x x x x - x x x x x x x x x x x x x x

21 3 Abandoned Göz Dolma x x x x x x x x x x x x x x x x x x x x x x
22 Not visited x
23 2 Residential Muskal  Dolma x x x  x x x x x x x x x x x x
24 2 Residential Göz Dolma & 

Timber Masonry x x x x x x x x x x

25 2 Residential Göz Dolma & 
Muskal  Dolma - - - - - x x - - - - x x x x x

26 1 Abandoned Muskal  Dolma x x x x x x x x x x x x x x x x x x x x
27 2 Residential Göz Dolma & 

Timber Masonry x x x x x x x x x x x x x
28 2 Residential Muskal  Dolma x x x x x x x x x x x x x x x x x x x x x
29 - - Muskal  Dolma - - - - - x - - - - - - - - x x x x
30 2 Residential Muskal  Dolma x x x x x x - x - x x x x x x x x x
31 2 Residential Göz Dolma x x - x - - x x x x x x x x
32 2 Residential Muskal  Dolma x x x x x x - x - x x x x x x
33 2 Residential Muskal  Dolma - x - x x x x x x x x
34 2 Residential Muskal  Dolma& 

Timber Masonry x x x x x x x x x x x x x x x x x x x
35 2 Residential Muskal  Dolma x x x x x x x x x x x x x x x x
36 2 Residential Muskal  Dolma& 

Timber Masonry - - - - - - - - - - x - - x x x x x x x

37 2 Abandoned Muskal  Dolma& 
Timber Masonry x - - - - - - - - - - - - - - x x x x

38 2 Residential Muskal  Dolma& 
Timber Masonry - - - - - x - - - - x - - x x x x x x x

39 3 Residential
Muskal &Göz 
Dolma,Timber 

Masonry
- - - - - x - - x - x x - x x x x x x x x

Total  3 2 3 6 3 10 8 16 6 3 4 1 12 6 11 4 8 23 11 28 12 22 5 1 11
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is currently used as storage area. Cancellation of fireplaces and addition to the main building is 
some other significant changes observed in the vernacular houses of Karacakaya.  

The following table indicates the changes observed in the researched vernacular houses in 
Ustundal (21) and Dirlik (14) (Table 4). 

Table 4. Characteristic changes on vernacular houses in Ustundal and Dirlik. 
Basic Information of the House   Changes on the Vernacular Houses* 
No.of 
floors

Function Filling System Spatial Functional Morphological 
A B C D E F G H I J K L M N O P R S T U V W X Y Z 

U
ST

U
N

D
A

L 

1 2 Residential Timber Masonry x x x x x x x x x x x
2 3 Residential   Timber Masonry x x x x x x x x x x
3 2 Residential Göz Dolma & 

Timber Masonry x x x x x x - x x x x x x x x x x x 

4 3 Residential Muskal  Dolma & 
Timber Masonry x x x x x x - x x x x x x

5 2 Residential Göz Dolma & 
Timber Masonry x x x x x x x x x x x x x x x

6 2 Residential Göz Dolma & 
Timber Masonry x x x x x x - x x x x x

7 2 Residential
Muskal  Dolma, 

Göz Dolma, 
Timber Masonry

x x x x x x x - x x x x x x x x x x 

8 2 Residential Muskal  Dolma, 
Timber Masonry x x x - x - x x x x x

9 2 Abandoned Muskal  Dolma, 
Timber Masonry - - - - - x x x x x x - - x x x x x x - x x x x 

10 2 Residential Göz Dolma(renew) - x - - - - - - - - - - - - - - x x - x 
11 2 ResidentialGöz Dolma,  Timber 

Masonry x x x x x x - x x x x x x x x x

12 3 Residential
Muskal  Dolma,  

Göz Dolma, 
Timber Masonry

x x x x x x x x x x x x x 

13 2 Residential Göz Dolma,  
Timber Masonry x x x x x x x - x x x x x x x x x x x x x x x 

14 2 Residential Göz Dolma,  
Timber Masonry - - - - - x - - - - x - - x x x x x - x - x 

15 2 Abandoned Göz Dolma,  
Timber Masonry Decaying (not possible to enter/evaluate) 

16 2 Residential
Göz Dolma,  

Timber Masonry, 
Stone Masonry

- x x - x - - - - - - - x x x x x - x x - x 

17 2 Residential Göz Dolma,  
Timber Masonry - - - - x - - - - - - - x x x x - x x - x 

18 2 Abandoned Göz Dolma - - - x - x - - - - - - - x x x x x x - - x x - x 
19 3 Residential Göz Dolma - - - - - - - x - x - - x - x - 

20 2 Abandoned Göz Dolma,  
Timber Masonry x x - - - x - - x x x x x x x x - x - 

21 2 Residential Göz Dolma,  
Timber Masonry x x x x x x x x x x x x x x x 

Total (Ustundal)  4 3 3 4 5 3 11 12 1 1 2 3 8 9 10 4 5 6 7 16 12 7 5 5 9 

D
IR

LI
K

 

1 2 Residential Göz Dolma, 
Timber Masonry x x x x x x x x - x - x x x x x x x x x 

2 2 Residential Göz Dolma, 
Timber Masonry x x x x x x x x x x x x x x x x x x x x 

3 2 Residential Göz Dolma, 
Timber Masonry x x x x - x x x x

4 3 Residential Timber Frame,  
Timber Masonry x x x x x x x x - x x x x x x x x x x x 

5 2 Abandoned    Timber Masonry x x - - - x - - - x - x x x x x x x x x x 

6 2 Abandoned Muskal  Dolma,  
Timber Masonry x x x x x x - - - x x x x x x x x x x x x

7 2 Residential Timber Frame,  
Timber Masonry x x - x x x x

8 2 Residential Timber Frame,  
Timber Masonry x x x x x x x x x x x x x x

9 2 Residential Significantly 
Modified x x x x x x x - - x x x x 

10 2 Residential    Timber Masonry x x x x x x x - x x x x x x x x x x 
11 3 Residential Göz Dolma, 

Timber Masonry - - - - - x - - - - x - - x x x x x - - x x - 

12 2 Residential Göz Dolma, 
Timber Masonry - - - - - x - - - - x - - x x x x - x x x x 

13 2 Abandoned Göz Dolma - - - - - x - - - x - - x x x x x - - x x - x 

14 2 Abandoned
  Muskal  Dolma, 

Göz Dolma, 
Timber Masonry

- - - - - x - - - - x - - x x x x x - - x x - x 

Total (Dirlik) 3 1 2 0 0 2 6 8 3 1 0 2 9 4 4 2 3 5 8 8 9 3 3 3 5 
TOTAL 10 6 8 10 8 15 25 36 10 5 6 6 29 19 25 10 16 34 26 52 33 32 13 9 25

(*[Spatial] - A: Interior partition(s) in a room, B: Division of the house into two, C: Cancellation of door(s), D: Cancellation of window(s), E: Cancellation of 
room(s) / unused spaces, F: Shading space in front of the entrance. 
[Functional] - G: Functional changes of a room as a WC/bathroom, H: Functional changes of animal shelter as storage area, I: Functional changes of the whole 
building, J: Loss of usage of attic, K: Usage of empty fillings on the façade, L: Changes in the height of ceiling, M: Cancellation of fireplace. 
 [Morphological] - N: Differences on the size of openings, O: New materials on window frames (wood), P: New materials on window frames (PVC/metal), R: 
New materials on main doors, S: Cement infillings on the façade (slightly), T: Cement infillings on the façade (extensive), U: Maintenance with new construction 
techniques, V: Covering earthen floor with concrete/wood, W: Replacing roof tiles with metal sheets (partially), X: Replacing roof tiles with metal sheets 
(extensively), Y: Indoor paneling for better insulation, Z: Addition(s) to main building) 
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Table 4 shows that 76% of the vernacular houses have been maintained with modern 
construction techniques in Ustundal. 81% of the studied houses are originally constructed as 2-
storey-high. Similar to Karacakaya, 19% of them are abandoned, whereas there is no functional 
change in the whole house in Ustundal. Cement infillings on the façade is lower than that of in 
Karacakaya (29% slightly, 33% extensively). However, extensively cement infillings are higher 
(33%) than Karacakaya (28%). Change in the roofing material is similarly common in Ustundal 
(57%). Functional changes of animal shelter as storage (12), covering the earthen floor with 
concrete/wood (12), functional changes of a room as a WC / bathroom (11), differences in the 
size of the openings (10) and addition to the main building (9) are some of the other significant 
changes observed in the studied 21 vernacular houses in Ustundal. 

In the case of Dirlik, 57% of the vernacular houses have been maintained with modern 
construction techniques which is the lowest of all three villages. Like previously mentioned 
cases, 86% of the studied houses are two-storey-high. Among the studied 14 houses, 4 of them 
are abandoned (29%). The rest of the vernacular houses are used for residential purposed unlike 
Karacakaya. As it is one of the most common changes in the other two cases, cement infillings 
on the façade is also the most significant change in Dirlik. 36% of studied houses have slight 
cement infillings whereas 58% have extensive. Also, covering the earthen floor with cement 
(64%), cancellation of fireplace (64%), functional changes in the animal shelter (57%) are 
common changes. 

In conclusion, the most common change observed in the studied 74 houses in three villages is 
the cement infillings on the façade -both slight and extensive- which is observed on 60 houses 
(81%) in total. It is followed by the changes in the roofing material (61%), functional changes of 
animal shelter (49%) and covering the earthen floor with concrete/wood (45%). Also, 
cancellation of fireplace (40%), new materials of the window frames (34%), differences on the 
size of openings (26%) and new materials on the main doors (22%) are some other common 
changes. In short, it can be easily stated that although there are slight changes, overall changes 
occurred in the vernacular houses show similarities in Karacakaya, Ustundal and Dirlik areas. 

4 DISCUSSION 

Spatial, functional and morphological changes due to user needs, values, socioeconomic 
background, aesthetical concerns and life views have been examined in the existing vernacular 
houses of Karacakaya, Ustundal and Dirlik region. First of all, it is found out that greater 
changes are observed in the morphological aspects among three sub-categories. That is related 
to the difficulty of finding original building material as well as user preferences to select 
materials with easier access, cheaper price and longer durability. Although new materials are 
used on the window frames, users mostly prefer wooden materials comparing to PVC/metal 
ones. This proves the user’s desire to keep a vernacular house looking like the original as much 
as they can. However, most of the cases, it is not easy to achieve due to the high cost of original 
or new materials. Users’ unawareness of existing financial supports indicates that more 
communication between local people and government is required for future conservation 
implications. Also, it is found out that one of the most problematic aspects towards conservation 
is the land ownership issues. Considering the fact that vernacular houses have numerous 
inheritors and each inheritor does not have similar motivation to conserve vernacular buildings, 
it is not difficult to guess why vernacular houses are abandoned or divided. Since it affects the 
conservation of the houses, more importance should be given to this issue for future 
implications. 

Secondly, it is observed that changes are done mostly by modern construction techniques 
because of the difficulty of finding craftsmen capable of traditional construction methods. There 
is no doubt that it is important to conserve vernacular houses physically as a tangible heritage. 
But, it is also crucial to sustain unique construction knowledge of the vernacular houses. 
Therefore, it is a necessity to find people knowing vernacular construction techniques who can 
convey it to the next generations through educational courses/workshops. 

Since people’s lifestyles, expectations and technologies are different from the times 
vernacular houses were constructed, it is understandable that users need to change houses where 
they want to spend quality time. However, the authenticity of the vernacular houses should be 
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taken into consideration when a change is made. Especially when individuals make various 
changes with a great variety in the materials on the facades like the case in the studied villages, 
it creates incompatibility with the vernacular house as well as with the traditional settlements. 
Although it is agreed that vernacular houses are not frozen heritage and are open to changes, 
authentic nature of the buildings should be considered carefully as it may cause irreversible 
impacts on vernacular heritage. Therefore, more attention should be given to studies aiming to 
create balance between conservation, authenticity and change of vernacular houses. 

5 CONCLUSION 

In this paper, existing vernacular houses in Karacakaya, Ustundal, Dirlik villages in Trabzon are 
examined in terms of the spatial, morphological and functional changes occurred as a result of 
user needs. Similarities and/or differences in the changes as well as the reasons behind them are 
also analyzed. It was found out that changes have been experienced not only in the individual 
housing level, but also in the village level. 

Although three villages are located in a similar natural setting with different socio-cultural 
background, similar changes have been observed on the vernacular houses which proves the 
needs of users to adapt vernacular houses into contemporary life are more or less the same. 
Some of the most common changes are observed on the roofing materials, cement infillings on 
the façades, earthen circulation paths and proper kitchen, toilet, bathroom spaces. 

Changes made by the users are crucial to understand their needs and insufficient parts of the 
vernacular houses. The analysis made in this study can be utilized as inputs for the future 
conservation guidelines in the region to have more authentic and successful conservation 
activities. Considering the fact that conservation activities in the region have been recently, it is 
easy to understand that it is a crucial time to focus conservation of vernacular houses to sustain 
this unique heritage for future generations. 
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1 INTRODUCTION 

Understanding the historical evolution of a building involves analyzing the main biographical 
milestones of its construction process, from the reasons of its initial conception, its primitive 
formal and material aspects, its implantation in the city, its main architectural transformations 
over time, accompanied by the decisive factors that motivated them, until the final state in 
which the study of his biography is concluded. 

The object of this investigation is the Heritage of the University of Granada and its policy of 
recovering historical buildings since it installed all of its dependencies in the old Saint Paul 
College, after the expulsion of the Jesuits in 1767. The construction stages of the buildings 
where were projected architectural university spaces in Granada, intended mainly for learning 
and, to a lesser extent, for research, will run parallel to the needs of each Faculty and its analysis 
should be made considering all the faces of a polyhedron: politic, economic, social, cultural, 
urban, scholastic, constructive techniques, training of architects, stylistics, technology, etc. 

2 THE HISTORICAL-CONSTRUCTIVE STUDY: OBJECTIVE AND METHODOLOGY 

Through a precise tour, written and graphic, by the interventions realized in the historic 
buildings, occupied in our case by the University of Granada, we will arrive at a cognitive 
process revealing the different construction phases, which will serve as a basis for the previous 

Two instruments to preserve the Heritage: historical-constructive 
study and reuse 

M. C. Vílchez Lara 
University of Granada, Granada, Spain 

ABSTRACT: The historical-constructive study of a building is a key instrument that allows to 
establish the evolutionary sequence of its uprising, taking care of all the historical facts related 
to the building and identifying its constructive phases. This study, in which the bibliographical
and documentary sources are interwoven with the visual analysis of the real estate and its 
surroundings, offers data of absolute chronology and the possibility of establishing hypotheses 
as truthful as possible, which help to interpret the building and its evolutionary periods. The 
concept "reuse" implies the recovery of a historic building, his putting in service and value, to 
reuse it granting a habitability and functionality to its spaces. In this research has been analyzed, 
as an example of application of these two instruments, the Historical Heritage of the University 
of Granada. 
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analysis that it must be done in any conservation or restoration project. In order to achieve this 
detailed historical-constructive knowledge, I have carried out the following actions in the 
buildings studied for this research: the current Faculty of Law (old College of St Paul), the 
Faculty of Medicine until its transfer to the Madrid Avenue and the Faculty of Pharmacy until 
the inauguration in 1961 of the headquarters in Rector López Argüeta Street: 

− Analyze all the intervention projects found in the Archives 
− Analyze the graphic documentation available and complete it with new 

documentation of own contribution, to facilitate the evolutionary knowledge of some 
of the main buildings analyzed 

− Identify the different architectural styles and types of buildings, placing them within 
the national and international currents of each era

− Relate the continent where university life develops, its buildings, to the content, that 
is, the university institution that inhabits it, the organs of power, the teaching staff, the 
students, the legislation or regulations by which it is governed and the plans of study 
that decisively influence the physical configuration of spaces 

− Analyze the most outstanding figures of the University, mainly the architects who 
designed or rehabilitated architectures destined to house university centers, without 
forgetting the rectors and deans involved in the management of the architectural 
heritage of the University of Granada 

3 THE REUSE AND THE RESTORING CURRENTS 

The rehabilitation of historic-heritage buildings to establish a teaching use in them will be 
directly influenced by restorative currents that will emerge from the 19th century, to which the 
architects involved will not be strangers, distinguishing mainly two: the conservation and the 
restoration, that is, consolidate the structure or material of the building to avoid its deterioration 
or seek the splendor of the new through reconstruction (Capitel, 1992). In the first quarter of the 
20th century, when in countries such as France or Italy the antagonistic positions of the previous 
century had already been overcome, in Spain there will be architects who are still influenced by 
the "restore as it was" of the current led by Viollet-le- Duc. In front of them, others like Torres 
Balbás will fight to eradicate it and avoid the continuous destruction of Spanish monuments, 
through two joint actions: the cultural education of the population and the state organization of 
the monuments to guarantee their protection. The rigorous historical-artistic studies, together 
with the technical and constructive advances, allowed the birth of a new current, the scientific 
restoration, initiated by Boito, was conceived as an intermediate position between the 
conservatism of Ruskin and the stylistic restoration of Viollet-le -Duc. Giovannoni in Italy and 
Torres Balbás in Spain will be responsible for disseminating the principles contained in the 
1931 Athens Charter: respect for the constructive phases with historical-artistic value, identified 
by a precise historical-constructive study, minimal possible intervention, limited to projects of 
structural consolidation or additions that complete gaps or straighten lines, and use of new 
materials to differentiate the old from the new. 

4 CASE STUDIES 

4.1 The College of St Paul: from Jesuit school to university 
The College of St Paul in Granada, headquarters of the current Faculty of Law, is considered the 
origin of the heritage of the University of Granada. The exhaustive and orderly analysis of the 
existing documentary sources, both graphic and written, subject to a careful critical review, in 
addition to the observation in situ and measurement of the current state of the building, has 
allowed me to elaborate a precise graphic tour of the constructive phases of the College of St 
Paul (Fig. 1). Of the building erected by the Jesuits between 1556 and 1767, the year of their 
expulsion, only two plans for the layout of the ground floor are preserved in the National 
Historical Archive: Giuseppe Valeriani's in 1579 and Martin de Baseta's in 1597. Therefore, it 
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was essential to raise a planimetry that would study the progressive construction of the buildings 
that were configuring the Jesuit complex, fundamental in turn to analyze the variable use of 
spaces during the Old Regime (Vílchez Lara, 2017). 

Figure 1. Phases of the construction process of the College of St Paul (Vílchez Lara, 2017).
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Once the Jesuits were expelled from their old and centric College of St Paul in 1767, the 
University of Granada settled in it two years later, although it must be shared with several 
schools and since 1802, after the eviction of the College of Santa Cruz, with the Military 
Administration until 1871. The University will count from the beginning with the unconditional 
support of Pedro José Pérez Valiente, member of the Council of Castile, in whose letter issued 
on September 6, 1768 ordered the move of the University and of three schools to the old 
College of St Paul (Montells y Nadal, 1870). Undoubtedly, despite the good intentions of the 
councilor of Castile, it was a serious mistake to grant the University such a limited physical 
space, since almost from the beginning its new building is left small, composed mainly of eight 
classrooms and a theater for conclusions, on the ground floor, organized around a central 
courtyard, and by library, secretariat, rectory, archive and custodians room upstairs. It was not 
taken into account, among other things, that the University would absorb a large part of the 
students who were trained in Jesuit schools. The person in charge of draw up the project of 
reorganization of spaces of the College of St Paul fell to the master builder Juan José Fernández 
Bravo, whose plans he presented in 1769 (Fig. 2). 

Figure 2. Fernández Bravo, Project of the new building for the university, 1769 (National Historical 
Archive, Spain). 
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Figure 3. Baglietto. Extension and reform project of the University of Granada, 1871 (General 
Administration Archive, Spain). 

The move of the University to the old Jesuit schools took place on March 29, 1769 
(Fernández Carrión, 1997). The description of the university building that the grenadian cloister 
made in response to the state order received on February 23, 1770, prior to the reform of 
university studies promoted by Carlos III, which requested information on the teachings and 
media with that was counted, is an explanation of the works that had finally been carried out in 
the building. Mainly consisted of the isolation of the university dependencies with respect to the 
rest of the schools, the execution of the staircase located in the hall, leaving the small courtyard 
of the southwest corner untouched, and therefore, without building the grand main staircase 
projected by Fernández Bravo in front of the entrance door, the foresight of a large library room 
on the top floor, still unfinished, the hall for the celebration of cloisters and the houses of the 
custodians. 

It would take more than a century for the University of Granada to increase its available 
premises and the old Saint Paul's College underwent a great transformation at the end of the 
19th century, which currently makes it difficult to recognize the true dimension and form of 
some of its old spaces, especially the primitive house of the Jesuit Community, later used as 
university college and between 1802 and 1871 to house an Infantry Barracks, then blinding the 
arches of one of the corridors of the main courtyard. But it would be finally with the extension 
of the university building, once transferred the part of building that occupied the barrack to the 
University, when we will see drastically reduced the dimensions of the great square main 
cloister, with eight columns on each side, raised by the Jesuits between 1601 and 1638. The 
opening of a new street entered into both the plans of alignment and expansion of the historic 
center of the modern liberal city as in the project draw up by the architect Santiago Baglietto in 
1871, at the request of the University (Fig. 3). 

Until the year 1876, in which the demolition and configuration of the second courtyard work 
began, the transformations in the building had been practically imperceptible, with the exception 
of the demolition of the St Michael College in 1848, passing the empty plot to increase the 
extension of the botanical garden, which finally began to function as such at that time. Since 
1879 the reform projects are carried out by the architect Juan Monserrat y Vergés.  The main 
works completed in 1886. 
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Figure 4. Wilhelmi and Prieto-Moreno. Project to expand and close the university campus, 1943 (General 
Administration Archive, Spain). 

The final configuration that the architectural ensemble offered in 1900 will be very similar to 
the current one, in the absence of including the closure of the university campus and the move, 
approved in 1943, of the Civil Government, which still occupied a piece of the old Jesuit 
factories. The poor state of solidity and conservation of this building, which lacked the same 
artistic values of the old Schools or the house of the Community, was decisive to project its 
demolition and to be able to draw a new plant for the Faculty of Sciences, in charge of the 
architects Fernando Wilhelmi Manzano and Francisco Prieto-Moreno. The configuration of the 
great university block, old Jesuit complex, would be carried out according to the imperial 
historicism of the new Franco regime, after the Spanish civil war (Fig. 4). 

In the 1960s, a new Faculty of Sciences, designed by Cruz López Müller, began to be built on 
the grounds of Fuentenueva, due to the lack of space to house all the scientific sections. The 
general services of the University, the Rectorate and the university library, move to the Royal 
Hospital at the beginning of the eighties, allowing the Law School to be accommodated in the 
entire old Jesuit building. 

4.2 The Faculty of Medicine: from the College of St Paul to the St John of God Hospital 
The reign of Carlos III was decisive for the Spanish universities, among them the one of 
Granada. The new plan of 1776 indicated the need for the clinical classes of the Faculty of 
Medicine to have access to the Hospital of St John of God for the study of their patients and the 
anatomy of their corpses, to which end a Anatomical Theater would be built. In the plane of 
Granada realized between 1795 and 1796 by Francisco Dalmau, the extension of the Hospital of 
St John of God can be appreciated, next to the second courtyard. The premises of the Faculty of 
Medicine would occupy part of it since the end of the 18th century. This established a new 
university settlement at the end of the San Jerónimo axis. 
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Figures 5-6. Faculty of Medicine in Rector López Argüeta Street (1930) and in the Madrid Avenue (1944) 
(University Archive, Granada). 

Since the mid-nineteenth century, the teaching of medicine in Spain opted for one of the two 
existing teaching models in Europe: French, based on learning almost exclusively clinical, 
developing mainly in the hospital, through the Leçons cliniques taught by the great masters at 
the bedside of the patient. The other Europe-an model was German, of an essentially theoretical 
nature, based on research, which had to be done in the large Institutes created for it within the 
University (Albarracín Teulón, 1998). 

In Granada, the need for the Faculty of Medicine to settle next to the Hospital of St John of 
God, forced it to assign several premises, which were made various reforms to improve the state 
of the building and adapt to new demands academic In 1861, the provincial architect Juan 
Pugnaire was responsible for drafting the project and budget to improve the state of construction 
of the building of the Faculty and to introduce changes in the distribution of the third floor 
(Vílchez Lara, 2014). Despite these reforms, the conditions of the Faculty were not the most 
adequate, but totally deficient in terms of available space, insufficient to accommodate the 
growing number of students, and the poor state in which it was, especially with regard to 
hygienic conditions in the building itself and around it. 

Between 1882 and 1886, the architect Juan Monserrat y Vergés presented the construction 
project, and two extensions to it, of a new Faculty of Medicine, on the foundations of the old 
building, within the eclectic current of the second half of the 19th century. The anatomical 
amphitheater and the dissection room stand out for their prominence (Fig. 5). 

In the early 20th century, the problems of space insufficiency of the Faculty, unable to 
adequately house more laboratories and other facilities in the finisecular building of Rector 
López Argüeta Street, justified the need to build a new Faculty of Medicine together with a new 
Clinical Hospital, which did not depend on the Provincial Council. The sites chosen were 
located above the neighborhood of San Lazaro and the configuration of the new headquarters 
will be the product of an architectural competition, developed at the end of the dictatorship of 
Primo de Rivera. It was won by the architects Aurelio Botella and Sebastián Vilata and 
oscillates between rationalism and neoclassical eclecticism, offering a new image of the edge of 
the city, after its inauguration in 1944 (Fig. 6). 

4.3 The Faculty of Pharmacy: from the College of St Paul to the Renaissance Palace of 
Caicedo 

The Faculty of Pharmacy was founded in 1850, the third in Spain, behind that of Madrid and 
Barcelona. The faculty of Granada will remain corseted in the premises assigned to it in the 
former College of St Paul during the first seventy years of its history, suffering from a chronic 
lack of space together with poor lighting, ventilation, sanitation, circulation and sizing of 
laboratories, some of them projected in interstitial spaces, such as one of the galleries of the 
second courtyard. 
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Figures 7-8. Faculty of Pharmacy in San Jerónimo Street (1940) and in Rector López Argüeta Street 
(1961) (University Archive, Granada). 

The decision to settle in the Renaissance Palace of Caicedo, in the middle of San Jerónimo 
Street, was accompanied by the idea of preserving to the maximum the characteristics of this 
beautiful historic building, rehabilitated and enlarged between 1863 and 1870 for use as an In-
stitute, by the architect and professor of the Special School of Architecture of Madrid Francisco 
Enríquez Ferrer. The student expedition that Enríquez directed to Guadalajara in 1853, under 
the new pedagogical project of the nascent Madrid School of Architecture, will have a decisive 
influence on his intervention projects in the historical heritage. The valorization of the 
architectures of the past, by drawing plans and their critical analysis, was in consonance with 
the way of proceeding in Europe: the romantic spirit of the traveler in opposition to the 
intellectual of the cabinet (Prieto González, 2004). 

The intervention of the architect Francisco Enríquez Ferrer, in the restoration and 
rehabilitation of the residential palace, was totally conditioned to the adaptation to the new 
teaching use and to the bad state of conservation in which the lordly house was before being 
transformed into an institute. The absence of spaces in the building, which by their dimensions 
could be adapted to the teaching, will result in the first decision of the project, affecting the 
physiognomy of the whole property: the total occupation of its subsequent garden, by means of 
the erection of a construction of new plant, previous demolition of the two pavilions attached to 
the party walls and the corridor that joined them closing the Renaissance courtyard. To 
understand the position of Enríquez in the restoration of the Renaissance palace of Caicedo, we 
have to consider previously that from the second half of the 19th century, the concept of 
historical patrimony began to be born and to give indecisive steps in Spain, under the 
knowledge of a monumental legacy to conserve, which hosted architectures from different 
periods under the same umbrella: historical romanticism. Enríquez will mark in his performance 
a clear differentiation of the old constructions of the palace of Caicedo, heritage of historic-
artistic interest to be preserved, and the new, with an eclectic and academic facade projected 
towards the Arriola street, where would be the main access the building dedicated to teaching. 

In 1919, the architect Fernando Wilhelmi Manzano will project the restoration and adaptation 
of the Institute to Faculty of Pharmacy (Fig. 7), keeping the building divided into two parts: the 
noble house for administration, with the exception of the laboratories on the last floor, and the 
construction nineteenth century, which will host the scholastic part, that is, classrooms, 
laboratories, library and museum (Vílchez Lara, 2016). 

Just as it had happened to the Faculty of Medicine many years before, the need to have 
premises where to house new laboratories and classrooms that would satisfy the progressive 
increase of students enrolled and new subjects, will cause the Faculty of Pharmacy to request its 
extension in 1945 occupying the solar annex, formerly belonging to the Ideal newspaper. This 
project, presented in 1946, would not succeed, because in 1950 it was decided that the best 
solution for the overflowing Faculty would be the complete move to the old Faculty of 
Medicine, in Rector López Argüeta Street. This building, in addition, had to host the National 
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Institute of Parasitology, reason why its extension was also projected. From a first conservative 
approach to this fin-de-siècle construction, little by little it is drifting towards the progressive 
destruction of spaces, "as the best possible option", until achieving the total demolition of its 
eclectic and historic façade, replacing it with a new, rationalist with one remnants of the 
monumental style of the already overcome Autarchy, inaugurated in 1961 (Fig. 8), the work of 
architects Juan de Dios Wilhelmi Castro and Luis Álvarez de Cienfuegos, in which delete any 
trace of the existence of a heritage that belonged to the University and would become part of the 
vanished Granada. 

5 CONCLUSIONS 

The historical-constructive studies are a fundamental tool to determine the constructive phases 
of the heritage buildings on which we intend to undertake conservation or restoration works 
and, especially, if these actions also involve rehabilitation of spaces for new uses. 

The University, from its installation in the 18th century in the old College of St Paul and the 
later exit of the medical faculties, Medicine and Pharmacy, in the mid-nineteenth and early 
twentieth centuries, respectively, has been occupying, rehabilitating and transforming buildings 
of historical heritage to adapt them to a university use. This double assembly university-heritage 
and university-integration in the city, will determine the urban image of the university axis of 
San Jerónimo in the first third of the twentieth century, where they will be implemented, in 
addition to the central building, the Faculties of Medicine, next to the Hospital of St John of 
God, and Pharmacy, in the old Palace of Caicedo. The choice of the sites located in the 
northwest edge of the city, next to the San Lázaro neighborhood, to build the new Faculty of 
Medicine and its Clinical Hospital, is the beginning of the dispersion of the university centers 
and decentralization with respect to the axis of San Jerónimo, although this fact will not 
materialize until after the Civil War. 
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1 INTRODUCTION 

1.1 Background  
The study investigates six major rock-hewn churches in Eastern Tigray of Ethiopia. Ethiopia is 
one of the countries where rock-hewn buildings exist in abundance. Hundreds of rock hewn 
buildings, mainly churches are found scattered all over the northern highland. Not more than a 
dozen churches in the district of Lasta, the rock-hewn churches of Lalibela, are well-known, 
though Ethiopia is home to the mysterious rock-hewn churches of Tigray too. These churches 
are more than 120 in number and they were known only to the locals and curious travelers prior 
to the mid 1960s. 

Tigray is the northernmost region of Ethiopia. It was the epicenter of the ancient civilizations 
of the country. The landscape of the region is mountainous and the climate is predominantly 
dray. 95.6% of the population of the region follows the Ethiopian Orthodox Tewahdo Church 
(EOTC), and 96.6% belongs to the Tigrayan ethnicity (CSA, 2007). 

The region is considered as the architectural workshop of the ancient Ethiopian tradition for 
the remarkable traces of ancient palaces, churches and archaeological sites. Monumental relics 
and edifices, the political and religious centers of the the Da’amat and Aksumite kingdoms are 
found in the region. Some of Tigry’s unique edifices of great historical, archeological and 
architectural wonders are the rock-hewn churches of Tigray. These churches are manifestations 

Local community and authorities’ role on architectural 
preservation: a study of rock-hewn churches preservation in 
Eastern Tigray, Ethiopia 

E. T. Weldegiorgis & T. Ozawa 
Hokkaido University, Sapporo, Japan 

ABSTRACT: The study investigates the rock-hewn churches in Eastern Tigray of Ethiopia. The 
local community role in the preservation efforts, the authorities’ engagement, the clergies’ 
opinion and the conservation approach in the conservation of the rock-hewn churches are the 
focuses the study. Literature research, observation, and interviews were major data gathering 
methods used. Strong engagement of local community, genuine concern and willingness of local 
craftsman and the negligence of the regional and the national authorities coupled with the 
financial and manpower shortcomings are the major manifestations of the preservation 
challenges in Tigray.  Following the regime change in 1991, the dynamics in the entire socio-
economic landscape brought change in the relationships of the church, local community, and 
state. Hence, preservation efforts become more of government’s role than the local 
communities’ burden. As a consequence, local communities’ role has been undermined and 
traditional conservation know-how and traditional conservation skills have been underutilized. 
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to the Ethiopia’s rock-hewn culture, which is locally evolved and reached its climax on the 
rock-hewn churches of Lalibela. The architectural beauty and the quality of workmanship 
manifested in the interior space of the churches exhibits the change and the continuity of the 
rock-hewn architecture tradition in the country. 

As researchers interested in the field of architectural heritages and the rock-hewn 
architecture; the firsthand knowledge of the sites and the scholarly interest in the architectural 
tradition of the region and its relevance to the science of architectural conservation led the study 
of the topic in discussion. The purpose of the study is to investigate the conservation challenges 
on rock-hewn churches of Tigray and to identify and illustrates the gaps and way forwards to 
safeguard the heritages based on the findings of the investigation. 

1.2 Objective of the study 
The objective of this study is to find out: 

• The traditional conservation mechanism on rock-hewn churches of Tigray, 
• The local and national authorities’ conservation interventions on the rock-hewn 

churches and the impacts of these conservation works, 
• The conservation professionals approach towards the conservation of the rock-hewn 

churches, and 
• To observe the clergies’ and the local community’s reactions towards the introduced 

conservation measures and the relationships among the stakeholders. 

1.3 Methodology 
The methodology of the study is qualitative in its design. An interview of conservation experts 
from the national and local authorities, a focus group discussion and interview with members of 
the clergy and local community members along with successive field surveys were used as 
primary data gathering instruments. Secondary data from literature review and document 
analysis were used to understand the background of the research sites in order to conduct the 
research investigation on the basis of informed decisions and to frame the scope of the research. 
A post field research and primary data gathering study of relevant literatures was conducted to 
put the findings in their proper context. Available conservation project plans for the rock-hewn 
churches of Tigray were analyzed to grasp the trends of the conservation interventions. 
Photographing, voice recording, note and measurements taking were in use to record the data 
from the field field.  The visual documentations and notes from three site visits in 2011, 2016 
and 2017 were used to compare the change and continuity of the deteriorations. Data recording 
sheets and interview guides were in use to track the data gathering process and to maintain the 
focus of the research. 

In order to find out an in-depth insight of the problem researched, six churches were selected 
as a major study sites. The selection of the sites was on the basis of the sites’ potential to best 
represent the Tigray rock-hewn churches both for the intensity of conservation intervention, the 
presence of immediate conservation challenge and presence of conflicting interests of multiple 
stakeholders. 

The data analysis method utilized in this paper is qualitative analysis. Results have been 
discussed to illustrate dialogs, discussions and the opinions held by the informants. The data 
gathered from the field researches is demonstrated in descriptions. The structure of the paper is 
that the first chapter introduces the research and the second chapter an overview of the 
challenges of architectural heritages preservation in Ethiopia is presented in brief. The 
challenges of the rock-hewn churches of Tigray are following in the third chapter. Then, the 
case study in the fourth chapter will be followed by the conclusion and recommendation 
chapter. 
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2 THE CHALLENGES OF ROCK-HEWN ARCHITECTURE PRESERVATION IN 
ETHIOPIA 

The tradition of rock-hewn architecture is yet living in Northern Ethiopia highlands. The most 
recently curved rock-hewn church in Tigray is found in an area called Tsaeda Imba. It was 
curved single handedly using traditional equipments in a span of 11 year (1982-1993). In the 
same locality, an individual farmer had curved a living room for his family using the traditional 
equipments. In Wadla district of the Amhara Region, in north Wollo Zone, the most recent rock-
hewn churches were hewed by a group of four monks lead by Aba Gebremeskel Tesema in a 
span of three years. The monks name the group of these new churches “Second Lalibela”. No 
use of modern technology; it is entirely curved with traditional curving equipments. 

On the other hand, the old rock-hewn churches of Ethiopia are facing sever challenges. The 
challenges are mainly from environmental burden, poor management, and continuous use of the 
churches for centuries. Uncensored maintenance and conservation interventions are stood to be 
the most recent but sever challenge of the churches. The regression level of some of the 
churches is posing a question of survival. Limited financial, lack of well established and 
properly equipped conservation institutions and shortage of adequately trained man power are 
factors aggravating the effect of the conservation challenges in Ethiopia. 

A conservation challenge of the World Heritage sites of the rock-hewn churches of Lalibela 
is a perfect instance of the conservation challenges in the country (Ephrem T.W. et al, 2018). 
The scope of this paper is the conservation challenges in the rock-hewn churches of Tigray. The 
local community, the conservation interventions by the local community and the local and 
national heritage conservation institutions will be discussed in light of the objectives of the 
study. 

3 THE ROCK HEWN CHURCHES OF TIGRAY 

3.1 Previous studies on the rock-hewn churches of Tigray 
The rock-hewn churches in Tigray were first exposed to the outside world in the mid 1960s after 
an Ethiopian Catholic missionary; Abba Tewoldemedhin Yosef (P.hD.) conducted a survey of 
rock-hewn church (Assfawossen 2002). He prepared list of the churches with abstract 
descriptions of each. He identified 126 rock-hewn churches in the Tigray region. According to 
his report, 94 churches were still in the use of church during his survey, 6 were monasteries, 
while the remaining 26 were abandoned. More than 100 of these churches found in eastern and 
central Tigray within a radius of 50 KM. the major districts where these rock-hewn churches 
found are, Ghera’alt, Hawzen, Wukro, Tsaeda Imba and Atsbi in Eastern and  the district of 
Temben in central zone of Tigray.  

In the second half of the 1960s a team of French scholars from the Ethiopian Institute of 
Archeology (EIA) conducted survey of these rock-hewn churches. The result of the survey was 
published in a form of a book after four decades in 2005, (Lepage and Mercier, 2005). Different 
surveys have produced a site map for nearly 100 rock-hewn churches (See Fig. 1). As clearly 
illustrated in the map, the rock-hewn churches are found in four main clusters. 

The local tradition claims the earliest churches were hewed in the first half of 4th C.AD and 
the latest in 13th and 14th C.AD. Scholars who studied the churches recently didn’t agree with 
the dates claimed by the local tradition (Phillipson, 2010). But, they agreed on most of the 
Tigray rock-hewn churched to be hewed prior to the churches in Lalibela. Phillipson (2010) has 
proposed a construction period of 7th to 9th C.AD for the rock-hewn churches found on the 
Hawzen plains; 9th to 11th C.AD for Tigray cross-in-square churches and 12th to 14th for the 
churches found in the Ghera’alta Mountains. 

Most of the churches in Tigray are hewn into facades of a cliffs and in to the pre-existing 
caves, few churches are semi monolithic with a ‘cross – in – square’ layout and the interiors of 
most the churches resembles a basilica church layout. Detailed sketches and photographs of the 
churches and their interior decorations are given in Lepage and Mercier (2005), though not 
precise plans and dimensions of some the churches are also provided by Plant (1985) and 
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dimensions of six churches are provided by Asfawossen (2002). Whereas, the challenges of the 
rock hewn churches from the perspective of architectural conservation interventions and 
traditional conservation techniques preservation is not addressed by the previous studies though 
the scale of the deteriorations and conservation challenges these churches are facing is huge. 

Figure 1. Location map of the Tigray rock-hewn churches, after Mercier (2000), as cited by Asfawossen 
(2002). 

3.2 Challenges of rock-hewn churches preservation in Tigray 
In 2011, a preliminary survey of the conservation status of architectural heritages in Tigray was 
initiated by the newly established Ethio-Japan research center in the Institute of Paleo-
environment and Heritage Conservation (IPHC) of Mekelle Univesity, Ethiopia. The survey was 
conducted by a research team of three instructors and one driver for a span of 14 days. The 
research team was led by the primary author of this paper. 15 rock-hewn churches from the 
Greralta, Wukro-Tsaeda Amba and Atsbi clusters were included on the survey. The result of the 
primary survey exhibited that, 9 out of the 15 churches were suffering from water leakage. Use 
of cement to fill cracks and to replace missed components of the monolithic pillars was recorded 
in 7 churches. Façad of 4 rock-hewn churches was painted with synthetic colors without any 
consultation with Tigray Culture and Tourism Bureau (TCTB) and mural paintings of 1 church 
were white washed. In addition, Termites and growth of Termite mounds was a common 
problem shared by most of the churches.  

The roof of three major rock-hewn churches: Abreha-we-Atsibeha, Wukro Cherkos and 
Abune Abreham Debre Tsion was covered  with flagstones jointed by cement concrete were laid 
on top of the monolithic roofs to serve as a water proof upper layer. The project was proposed 
and implemented by TCTB on the consent of Authority for Research and Conservation of 
Cultural Heritages (ARCCH) between 2008 and 2009. It was a project run by a first time 
conservation practitioner and junior project leader from TCTB. During the 2011survey, the 
performance of the flagstone pavement as a protection for water infiltration was proven failure 
in Debre Tsion and Wukro Cherkos within two years of its implementation. The flagstones in 
Debre Tsion were already removed and the roof was covered with a plastic sheet and a layer of 
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about 5cm thick soil on top of it. The clergy of Abreha we Atsibeha reported that, water leakage 
from the roof was not a problem before and after the use of the flagstone, it was introduced as a 
proactive measure. 

In April 2016 and November 2017 a field research was conducted on six selected rock-hewn 
churches of Eastern Tigray as part of a doctoral dissertation research by the first author. Hence, 
water leakage is found to be one of the major challenges of the churches and it remained to be 
most threatening challenge for the survival of the majority of the rock-hewn churches of Tigray 
and to three of the six case study sites. 

Figure 2. Plan of Wukro Cherkos, redrawn, after Phillipson, (2010).

Inappropriate conservation interventions are aggravating the problems. The gap in technical 
analysis skills and the misunderstanding on the basics of conservation interventions, standards 
and principles are the pre-cursors of the ineffectiveness of the conservation projects. The result 
of the intervention in most cases ended up to be more destructive. As a consequence, the mutual 
trust between the stakeholders: the local community, the clergy, and the conservation authorities 
and professionals deteriorated. In some cases such failures were roughening relationship 
between the clergy and the conservation experts even at personal level.  Therefore, the case 
study on the rock-hewn churches is presented on the following chapter in order to illustrate the 
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status of the rock-hewn churches, and the impacts of the conservation and maintenance 
interventions. The reaction of the local community towards the regression process of the 
churches, the conservation interventions and the relationship of the local clergy, the local 
community and the authorities are also demonstrated in the study. 

4 CASE STUDY 

The Tigray rock-hewn churches broadly can be classified in to three groups on the basis of the 
combination of three factors 1) their construction setting, 2) the construction technique and 3) 
the general layout of the churches. The first group includes the cave like churches entirely 
hewed in to the body of the rock mountain and the only exposed surface is the front façade. The 
remaining body of the church and the entire space of the church is within the mountain. The 
second group churches are churches with cruciform layout, the ‘cross-in-square’ rock-hewn 
churches of Tigray. Three churches which belong to this group are found in eastern Tigray. The 
churches in this group are partly freestanding rock-hewn and the front part is detached from the 
main body of the rock while the rare part remains attached to the living rock (see Fig. 3 for the 
layout). The third group includes those churches partly hewed and partly built. 

Figure 3. Wukro Cherkos, 2017. Figure 4. Wukro Cherkos, in 1940 after Buxton (1947).

Figure 5. current look and status of the roof, 2017. Figure 6. Ceiling deterioration, 2017.

Figure 7. Deteriorated arch and 
mould growth, 2017. 

Figure 8. Maintenace with 
cement concrete,  2017.. 

Figure 9. Moulds and grasses 
growing on the church wall, 2017. 
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Abreha we Atsibeha, Wukro Cherkos and Mikael Imba   rock-hewn churches which are three 
of the six churches this research focused on belongs to the second group. Wukro Cherkos (Fig. 
3) is one of the renowned rock-hewn churches of Tigray and the only that has been known to the 
outside world prior to the mid 20th century. Its presence was first reported by the Portuguese 
traveler Francis Alvarez in the first half 16th C. AD (Doress, 1959). The 18th C. AD traveler 
Henry Salt witnessed the presence of the church and wrote about it (Phillipson, 2010).  An artist 
from the members of the British expedition to Mekdala engraved the interior of the church in 
1868 (Ibid). 

The layout of the church resembles to the other two churches, though the size of the interior 
space differes. The space arrangement of the churches embodies the basilica architecture with 
three sanctuaries. The nave is emphasized with a barrel dome ceiling; the aisles are marked by 
raw of columns and it has a vestibule with a central pillar (See the plan in Fig. 2 for instance). 
The church has free sanding pillars square in cross-section and six pillars cruciform in cross-
section. There are also columns partly detached columns interconnected by arches with the free 
standing pillars and the ceiling. The ceilings are decorated with low relief engravings of austere 
and precise Axumite geometric polychrome (see Figs. 7 and 8). The freezes are demonstrating 
Axumite architectural details of false windows and the sanctuary is emphasized with a dome. 
The local tradition ascribed the construction period of these churches to the first half of the 4th

C.AD and the builders to be the 4th century Christian and twin kings of Aksum Abreh-we-
Atsibeha. This dating is not accepted by scholars who studied the churches recently.  Phillipson 
(2010) proposed a date to be between 7th C. A.D and 10th C. AD.  Fitzgerald (2017) shows 
allegiance to Phillipson (2010) proposal. 

Wukro Cherkos is located on the northern end of the small town of Wukro, the city that has 
tailored its name after the church (Fitzgerald, 2017). It is in a distance of 10 minutes’ walk 
north-east of the Mekelle – Adigrat main road. Wukro city is found on a distance of 47Km from 
the regional capital, Mekelle. This makes it the most easily accessible church compared to other 
rock-hewn churches in the region. Abreha-we-Atsibeha is located about 18Km West of Wukro 
in the sub-district of the rural community that is also named after the church. Mikael Imba is 
also located 9Km from the small city of Atsbi, a district in Eastern zone of Tigray. These 
churches are hewed in to the western faced of hill of Adigrat sandstone (Triassic-Middle 
Jurassic). Due to the ease of accessibility, the church of Wukro Cherkos has experienced major 
plunders and many uncensored interventions. The church of Abreha we Atshibeha os also 
experiencing major but less comprehended interventions on the other hand, Mikael Imba is 
facing less interventions due to the difficulty of its access. 

Even though it is possible to identify which part of the churches is original and which is not, 
to find out documentation that clearly provides answer to inquiries related to the when, why and 
by whom these interventions were is difficult. Therefore, the major source of information used 
to address such inquires was the collective memory of the local community found through key 
informants interview and focus group discussions. Senior individuals in the local community, 
the clergy were the major sources of qualitative data. Analysis of rare images and documents 
were also relevant sources used to address the inquiries. As the extreme manifestation of the 
conservation challenges of the rock-hewn churches of Tigray, and the local communities and 
local and national authority’s role on the architectural heritages preservation efforts, the case of 
the rock-hewn church of Wukro Cherkos is presented hence forth. 

4.1 Data presentation analysis and findings from the case study: Wukro Cherkos 
The analysis of the findings of the field research, the interviews, observations focus group 
discussion mainly on the case of the rock hewn churches of Wukro Cherkos are presented 
henceforward:

4.1.1 Major interventions observed on the main church building 
The main building: A stone masonry wall plastered with concrete cement which is about 1/3 of 
the total height of the rock-hewn church is built as a parapet. This wall is painted red ochre to 
match the natural color of the rock. A cross made of steel is placed on top of the front vestibule 
roof ( See Figs. 3 and 4 to compare). The informants indicated that the wall was built in 1958, 
and painted in the mid 1990s. 

Chapter 7: Preservation of historic buildings and structures

1647



Roof: The monolithic roof is entirely covered with flagstone (locally called Qatsela) jointed 
by cement (See Fig. 5). 

Doors: The rectangular wooden door frame was replaced with cement concrete plastered wall 
frame and an arch. The door panel made up of Acacia wood board is replaced with metal sheet 
on metal angle frame door. The height of the door is extended by merging the former open 
window which was above the door, these intervention were in 1998. The steps that led to the 
door were constructed in 2009 (See Fig. 3 and Fig. 4 for comparison). 

Windows: Wood framed windows and screen on the northern and southern façade are 
replaced with wire meshes on metal frame. 

Columns: detached parts of columns and cracks are sealed and filled with concrete and 
gypsum (See Fig. 8). 

According to the informants, the wall that replaced the former parapet of dray masonry was 
constructed in 1958; by a local mason, with the contribution an individual from the locality.  

The layer of lime mortar and soil which traditionally was used to prevent water percolation 
was on the roof (See Fig. 4) until 2009. In 2009, a conservation expert from TCTB ordered the 
removal of the lime mortar and soil layers from the roof top and replaced with a layer of plastic 
sheet and flagstones. 

Two conservation professionals, the one who had participated on the 2009 project as 
supervisor and the other who is responsible to follow up the performance of the conservation 
intervention currently were specifically interviewed about the process of the intervention and 
the performance of the project. In their responses they shared that, the layer of soil was cleared 
to get rid-off the extra load on the monolithic roof and the structure of the church. They 
elaborate that, the action taken was in concord with the recommendations set by structural 
engineers from Addis Ababa University and ARCCH. 

The intervention was considered to be the best and the readily available solution to 
effectively deter the water filtration to the best level of their understanding and their expectation 
in that period claimed the informants, though it ended up being a failure. While they illustrate 
the process, primarily the soil and rubble pile was removed from the roof as per the 
recommendations. Up on the clearance of the pile, the cracks identified were sealed with a 
cement concrete. Then, a plastic sheet was placed on the surface of the roof before the 
flagstones were placed. Finally, the openings on the joints of the flagstones were filled up with 
sand and cement mix concrete. This combination was expected to serve as a water proof surface 
to the roof. As it was confirmed from the field research in 2011 and the consecutive visits and 
the group discussions and the interviews with the conservation expert and the clergy, the newly 
introduced method couldn’t serve its intended purpose effectively even for a duration of the first 
two rainy seasons. The concrete in the joints had broken, the slates started to dismember and the 
plastic sheet tear. Apparently, the water found a way to infiltrate in to the monolithic roof and 
pass through the fault lines to the interior of the church. Ever since, due to lack of immediate 
and effective remedial measures the intensity of water infiltration is increasing from and its 
effect is worsen. 

According to the interviewees, the flow of water leakage in the last three rainy seasons (2015, 
2016, and  2017) was growing in an alarming rate. As a result the southern sanctuary had been 
is flooded frequently, trees are growing on the roof and the wall, the dampness in the ceiling is 
getting sever. Dismembered parts of the ceiling and the arches are starting to fall down (to refer 
for the effects of the water, see Figs. 6, 7 and 9) and these problems are affecting the service of 
the church and creating anxiety on the clergy and the disciples. 

4.1.2 Water leakage related problems 
The result of the interviews and discussions shows that, the informants unanimously agreed on 
water leakage as the immediate danger for the survival of the church. Water is seeping in to the 
interior and damaging the interior wall, mural paintings and reliefs in the ceiling. Moulds are 
propagating and expanding on the ceiling and the problem is intensive on the ceilings and wall 
of the southern aisle and the southern sanctuary. 

On the basis of the results of the observation, the discussion with the clergy and the 
consensus of other informants on the southern part of the church as most affected, led for three 
questions worth addressing: how long it has been since this problem have reached its current 
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status? What are the measures taken to deter this problem? And, why the water leakage is more 
sever in the southern sanctuary? 

4.1.2.1 How long it has been since the problems related to water leakage become sever? 
The water relater challenge was there for long time, as far as 70 years back according to the 
senior informant who is serving in the church for more than 70 years. The other informants also 
agreed and said that the problem was known by the former generations too, according to their 
collective memories. The difference is that, mainly prior to 1930’s the church had 44 gult1, and 
semon2 land; thus, its capacity to tackle the problem with traditional techniques, to support the 
work with internal revenue and the churches’ advantage to use free labor from local community 
were potential resources. There were also monks who permanently reside on the church entirely 
devoted to the service of the church. With these resources, the church was capable to 
continuously engage on maintenance and to make the local community engage actively. 

4.1.2.2 Traditional conservation measures in the past 
The traditional techniques implemented on Hudmo3 buildings were used for the church too, to 
control water infiltration. As per the explanation of the informant with hands on experience, the 
common practices on the maintenance of Hidmo roofs are clear: primarily conducting a careful 
and regular follow-up of the performance of the roof before and after every rain season, and 
then taking corrective measures accordingly. The common corrective measure were, 
maintaining fault lines that will allow water to pass in through, compacting loosen parts and 
adding an extra layer of selected soil on an interval of two to three years to replace the layer 
washed away by rain and wind. Making sure that a modest convex curve of the roof top is 
maintained with the layer added up is one among the critical engagements that helped the 
technique to work better. Because, it is that low pitch convex curve that facilitates the water to 
drain easily without eroding the roof surface. Hence, this same practice was applied to the 
churches roof too. In the case of the church, a team of senior clergy, local elderly and 
individuals with practical experience were set to evaluate the performance of the monolithic 
roof and to coordinate the local community. 

The trend of adding a layer of lime mortar was not witnessed after the mid 1970s. The major 
interventions that were common prior to the 1970s were usually on the interval of three to five 
year, though the cycle depends on the performance of the roof and the nature of the rainy 
season. The time interval presented by the informants was difficult to confirm with other 
sources; and two informants were also differed with this interval and they suggested that the 
interval to be up to seven or eight years. But, there is no need to wait that long for regular follow 
up and minor maintenances.  

On the church of Wukro Cherkos, prior to the 2009, regular follow-ups were carried out by 
the treasurer, ‘Aqabie Newayat’, of the church and simple maintenance interventions were 
carried out by the member of the clergy and devoted members of the local community. On the 
other hand, people who actually allowed go on to the top of the church roof to do the work must 
be members of the clergy. Non clergy individuals are not allowed to stand on top of the church 
because the spaces found beneath the roof floor is the sanctuaries, the places which are 
forbidden to step-in for the non clergy. Whereas, participating on other processes of the work is 
open to all. In 2009, during the implementation of the roofing project this restriction was 
violated by the project coordinator. It was a behavior that is not welcomed by the clergy and the 
local community.       

The selection process and use of the soil was relatively strict in the case of the churches 
compared to the Hidmo buildings. If placing more layer is found to be necessary, a lime soil 
local named “Nora or Bereq” was collected from a place called Baegel Yeid. The place is in the 
sub district of Debre Tsion, about 30 KM west of Wukro. The collection of the Nora was the 
mandate of the households who actually have strong attachment to the gult of the church or 
other forms of attachments like to have a family grave yard-melgeb4-within the church property.  

The collected lime was soaked for extended period and mixed on an interval of a week or so. 
This routing was followed so as to get a homogeneous mix and to give a sticky character to the 
lime mortar. This traditional mechanism was effective in controlling the water infiltration for 
earlier discussed time spans. The layers of the soil accumulated as a result of this tradition can 
be seen from Figure 4 from the volume of the accumulated layer, one can suggest that this 
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tradition has been in practice for at least a couple of hundred years. It is also possible to 
hypothesize that the problem of water leakage was also in place for the same span of time or 
longer. The ~120 centimeter high or so layers of soils and rubbles filled up the former parapet 
made from dry masonry (see Fig. 4) can be considered as an instance of longstanding culture of 
maintenance; according to the opinions of the informants. 

4.1.2.3 Why more damage to the southern wall and southern sanctuary?  
The interviewees, the group discussions and the observation of the church, confirmed that, the 
southern wall and mainly the southern sanctuary and the ceilings of the southern aisle are 
suffering the most due to water infiltration and flow. Hence, an effort was made to farther 
investigate why the problem is severing on the northern side of the church and on the northern 
sanctuary specifically? 

According to the head priest’s eye witness, “during the construction of the roof pavement, a 
hole with a shape of upturned cone and a depth of about the length of his arm (`50 to 60cm) and 
about the same diameter which was exposed after the removal of the soil was filled back with a 
mix of cement, aggregate and sand on the decision of the project leader and the slate stone was 
placed on top of it. The informant was asked if he can locate the position of the hole on a roof 
plan prepared by the author and he did point out a place where it is perpendicular to the northern 
sanctuary. 

The observation carried out to understand the morphology of the roof surface confirmed that, 
the surface is not plain and it has many irregularities. The slope of the roof is going in general 
from the northern wall dawn towards the southern wall and it created a skewed concave curve 
before it reached the parapet walls. The place where water is severely leaked to the interior is 
found to be around these points; the points roughly correspond to the locations where the church 
is severely affected by water leakage. 

4.1.2.4 Consequences of the water leakage on the activities of the church and conservation of 
the church 

According to the head priest and the treasurer of the church from the southern sanctuary were 
relocated to the northern sanctuary due to the flooding in the last three rainy seasons. In the 
rainy season of 2015 and 2016 the water flow was heavy.  Due to the intensity of the problem 
and the reluctance of TCTB to take remedial measures, the clergy were urged to build a water 
tank attached to the southern wall within the southern sanctuary before the rainy season of the 
year 2017. The volume of the container is 1.024m3 and the construction was performed without 
knowledge and approval of TCTB. This is due to the deterioration of the relationship between 
the clergy and the heritage conservation authorities. 

The senior informants and the “Sebeka-gubae’5 representative added that, they were and yet 
are calling up-on the responsible authorities to take proper measure and to safeguard the 
heritage. There was neither a practical action taken to control the water nor permission was 
provided to the church management to address the problem independently. Thus, the clergy and 
the local community have started taking actions on their own to make sure that the church is 
ready for the daily service. 

4.1.3 Expectations of the clergy and local community and the responses of authorities 
In principle, the approval of TCTB is needed to do any maintenance or construction of new 
structure within the main compound of the church not alone on the church buildings. In effect of 
this principle, the main compound wall reconstruction and a main compound gate construction 
were halted and suspended by TCTB in the last five years. The clergy and the sponsor of the 
gate construction are waiting for the decision of TCTB whether to carry on or to halt the work; 
but, TCTB seems to have no response for this case too. 

The member of the ‘sebeka-gubae’ reported that, they are continuously sending 
representatives to the TCTB to discuss the issue of the roof and to get technical or material 
support to control the water leakage problem and its consequences. But, years have passed 
without any tangible response and many unfulfilled promises. According to the head priest and 
the members of the “Sebeka gubae”, the least response they are waiting from TCTB is whether 
to provide the required material and technical support to solve the problem together or to the 
minimum to let them act independently. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1650



All members of the focus group discussion believed that, what it takes to act on their own 
with the cooperation of the local community is permission and a letter that clearly stated the 
regional and national authorities are not providing material and financial support. Because, the 
obstacle is that the local community believes the responsibility to cover the costs related to 
conservation of heritage sites is TCTB. The informants pointed out that, recently, new churches 
worth of millions of dollars are getting built with the contribution of the local community. This 
shows that if the community is convinced, raising the resource for the preservation is not going 
to be a problem; because, Wukro Cherkos is the source of pride for the local community. In the 
tradition of the people of Tigray and other Christian communities of the northern highlands, 
contribution for the construction of the church is one among the major sources of individual, 
family and community pride. 

5 CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 
In architectural heritages like the rock-hewn churches of Tigray; serving their original purpose 
for a period of more than ten centuries the relationship of the local community with its places of 
worship is expected to be very strong and multifaceted. As heritage properties owned by the 
local community, the preservation of the churches is highly dependent on the degree of the 
responsibility and the empowerment acquired or developed by the local community. Hence, 
identifying the interests of the local community groups and, the local and national institutions 
with regard to the use and conservation of the heritage resources is the base upon which a 
strategic alliance might be established to safeguard the heritages while keeping the interest of 
the community to actively interact with the heritages. 

The traditional conservation mechanism in the rock-hewn churches of Tigray was mainly 
dependent on locally available materials and local skills. The remoteness of the sites contributed 
for the traditional skills to survive to as early as the 1970s. The interventions were minimal, 
reversible. In the last two decades, the national and regional authorities for conservation had 
started to carry out conservation interventions on the rock-hewn churches. Though the 
interventions were intended to safeguard the churches from further deteriorations, the result of 
the interventions ended up being a failure in most cases. The lack of enthusiasm in taking 
remedial to amend failed interventions is roughening the relationship of the local actors and the 
regional and national authorities for conservation of heritages. 

Understanding the local context as a core process of conservation intervention is a critical 
step forward to effectively propose and implement conservation interventions. Analysis of local 
actors’ approach and understanding of the heritage resources found in their locality; the 
evaluation of local resources and traditional skills that can be effectively incorporated are 
essential to draw up short, medium and long-term conservation strategies. The relationship 
between the local community and the conservation authorities also needs to be an alliance of 
partners working for a common goal. Hence, this can be achieved through confidence and 
transparency building between the conservation actors of both sides.  To this end, an intensive 
research and documentation of the traditional conservation systems is a vital issue at this 
moment to realize a comprehensive conservation mechanism that is sustainable, which engages 
the local community and that depends on readily available materials and local skills. So 
therefore, an inward looking conservation strategy that keeps the local community as its core 
partner from planning to implementation is suggested to safeguard the rock-hewn churches; 
because, a sustainable conservation and effective management of living heritages greatly 
depends on the role the local community players. 

5.2 Recommendation 
• Joint actions for conservation of the rock-hewn churches between the local and national 

institutions, the clergy and the local community needs to be introduced for the realization of 
sustainable conservation and management of the rock-hewn churches. 
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• The role of the conservation authorities should be that of coordination, guidance, and 
monitoring of the conservation processes, and provision of material and technical 
support that is beyond the local capacity. Motivating the local community and the local 
experts to take the lead role on actual conservation works is an assurance for the 
sustainability of the churches. 

• In Tigrayan tradition, participating in the construction of new churches is a source of 
individual, family and local pride. So, promoting the care for heritage buildings and 
contribution in their preservation to become the source of pride is a wise act. 
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ENDNOTES 

1 Gulti is a traditional land tenure system in Ethiopia where the emperor gave a right to collecting 1/3 or 
1/5 of the harvested products of one or more territories to the local lords or to the churches and 
monasteries. Legally it was abolished in 1966, but in Tigray, it was not working since 1930s.

2 Semon is a farm land controlled by the church. This system was abolished in 1974 by the socialist 
military government.

3 Hidmo is a traditional house common in Tigray rural area and historical urban centers. It is a flat roof 
house covered with layers of wood, straw, slat and on top mud or soil. Its layout could be rectangular 
or circular and both as single story or double story building.

4 A family grave yard, locally called Melgeb, in the tradition is a sign of prestige and social class among 
the local community. Those families who afford to have the melgeb needs have two located side by 
side one for each sex. Thus, if any member of the family passed away, they open the seal and place the 
body together with the bodies of other members of the family passed before.

5 Council with 5 or 7 member elected by the general assembly, led by the head of the church which is  the 
only member by default. The “Sebeka-gubae” is the power center of the church and the church 
community except for the matters related to the daily prayer service arrangements.
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1 CULTURAL HERITAGE AND HUMAN IDEAS 

Cultural heritage refers to the legacy of physical artefacts and intangible attributes of a group 
that is inherited from past generations, maintained in the present and bestowed for the benefit of 
future generations (Wikipedia definition). UNESCO (2003) divides cultural heritage into 
tangible, natural and intangible. There is an increasing awareness however of the arbitrariness 
and the interrelatedness’ between these categories.

Tangible heritage is defined as a monument, a group of buildings or site of historical, 
aesthetic, archaeological, scientific, ethnological or anthropological value. Natural heritage on 
the other hand refers to outstanding physical, biological and geographical features including 
habitats of threatened plants or animal species and are of value on scientific or aesthetic 
grounds. 

Both tangible and natural heritage are considered easy to define, but the case with intangible 
heritage is rather different. The term has been surrounded with difficulties from the start. It 
commonly refers to all forms of traditional and popular folk culture that are transmitted and 
recreated overtime through a process of collective recreation within specific geo-cultural 
spheres. 

Hermopolis and intellectual tourism - itineraries of the mind 

M. Abdel-Nasser 
New Hermopolis, Minya, Egypt 

ABSTRACT: Hermopolis is the name given by the Greeks to the city of ‘Thoth’ that lies in El 
Minia governorate, middle Egypt. It was named after ‘Hermes’, the Greek equivalent of 
‘Thoth’, the lord of time, the guardian of thought and the ultimate communicator of art and 
knowledge. The sum of knowledge produced by the ancient Hermopolis (Hermetica) was 
brought to Florence from Alexandria in the 15th century and had a great influence on the 
philosophy of Europe from the renaissance till our present time. However, this was not the only 
route that this knowledge had travelled, some of the Hermetic scholars headed instead for the 
newly emerging Ar-ab Moslem World and were the intellectual force behind the famous ‘ 
House of Wisdom’ that epitomised the great days of Islamic learning and scientific 
achievement. The focus of this paper therefore is on the pathways of human thought and the 
various routes travelled by this Hermetic idea. The intellectual heritage of this Egyptian site 
clearly goes beyond the terri-torial specificity of this site to include all the minds that were 
inspired and influenced by it and whose creativity informed and developed this tradi-tion and 
contributed to its continual regeneration and reproduction.  Those intellectuals need to be seen 
as carriers and transmitters of this heritage and their cities should be regarded as important 
landmarks on the map of ‘World Memory’. This carries the potential of uniting different sites 
across the globe showing how knowledge was produced and trans-mitted across time and place 
thus creating new tourist attractions and al-ternative itineraries based on these routes of ideas 
and the centres credit-ed with generating them. 
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However, the notion of ’ideas’ as heritage is yet to receive the attention it deserves when 
issues of human heritage is discussed. Centres credited with thought production cannot be 
understood except through their material presence in time and space and that understanding 
cannot rest at a literal level, free of imagination. We need therefore to return to spaces of 
knowledge and trace the evolution of the city as an enlightening space, namely a place endowed 
with an intellectual capital (Nasser, 2011& Nasser, 2012). 

2 HERMOPOLIS - THE BIRTH OF A CITY WITH AN IDEA 

I have inscribed the secrets of this knowledge in sacred symbols on stone tablets which I have 
concealed for a ‘future world’ that may seek again our sacred wisdom. 

Hermetica 

Contrary to the Greek’s notion of the city/polis as an independent political and social entity, the 
ancient Egyptians saw their cities and indeed their whole world as ‘cosmic’. The Egyptian cities 
were regarded as enlightening spaces with temples knows as ‘Houses of life’ entrusted to a class 
of scribes who dedicated their lives to the pursuit of wisdom. This was the reason why many 
philosophers from Greece flocked to Egypt to study there even long before Hellenistic times 
(Hansen, 2006). 

By the 5th and 4th centuries BC, the survival of the independent Greek city states was 
threatened by the continuous rivalry and the warfare between those various Greek city states. 
Athens lost its power initially to the Spartans followed by the Macedonians and the notion of 
the ‘city state’ was no longer viable. The world became much larger, less personal and more 
complex.  Identities were changed and challenged calling for a shift in attitude and change in 
world perception (Kreis, 2000 & Hansen, 2006). 

The situation became increasingly more difficult with the conquest of Egypt by Alexander 
the great in 331 BC. The Greeks arrived to a country that was not dissimilar from our world 
today with different races, cultures and ideologies living together or at least having to learn to 
live together (Lachman, 2011). The smallness of the city state or polis therefore had to give way 
to the ‘world city’ or the Cosmo/polis, namely a city with a world view that can offer its citizens 
a kind of therapy or a way of life to cope with those new challenges (Kreis, 2000). 

Hermopolis which lies in El Minia governorate, middle Egypt became such a city.  It was 
named after ‘Hermes’, the Greek equivalent of the Egyptian ‘Thoth’, the inventor of the 
alphabet, the master of the word and the one who substituted ‘sight’ with ‘insight’. 

This ancient city managed to combine both the Egyptian and the Greek mentalities to give 
rise to a new  syncretistic mind that believed in the possibility of un-territorial and integrated 
new world.  Such city became in turn the prototype of ‘Alexandria’, the ‘cosmic city’ that we 
came to associate with this Hellenistic new age ((Slavenburg, 2012)). 

3 HERMETIC PATHWAYS - FROM HERMOPOLIS TO THE REST OF THE WORLD 

The Hermetic ideas that presumably originated in the ‘city of Hermes’ were finally recovered 
and collected in the city of Alexandria around the 3rd century AD. These were a collection of 
manuscripts mostly written in the Greek language and collectively known as ‘The Corpus 
Hermeticum’ or simply ‘Hermetica’. In addition to those texts there was also the Emerald 
Tablet (Tabula Smaragdina) that became known to us through its Arabic edition. The Hermetic 
texts in general are philosophical in nature but the emphasis in the Emerald Tablet is more on 
the alchemical and medical knowledge ((Slavenburg, 2012)). 

The Hermetic philosophy had great impact on the Alexandrian school of thought and helped 
to inspire some of the greatest minds and achievements of the ancient world. However, with the 
rise of intolerant Christianity under the reign of Cyril which finally led to the savage murder of 
the philosopher mathematician ‘Hypatia’, the golden age of Alexandria came to an end and by 
the fifth century scientists and philosophers had to leave Alexandria to escape religious 
persecution (Dzielska, 2002). 
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Some of those philosophers went to Florence in Italy and others to the newly emerging Arab 
Moslem world, taking with them their Hermetic knowledge and the memories of the golden age 
of Alexandria that once was (Pollard & Reid, 2006).

3.1 Renaissance Hermeticism 
In 1460 an Egyptian monk brought the Hermetic manuscripts to the New Platonic Academy that 
was established by the ruler of Florence, the scholar Cosimo de Medici who realised that the 
texts were much older than Plato and Moses and ordered their immediate translation. This was 
done by the Greek Scholar Marsillio Ficino and his translation had a profound influence on 
major intellectual figures of this period including all the artists that we came to regard as the 
true icons of the Italian renaissance. 

As in Alexandria thousand year earlier, the Renaissance viewed science, art, literature and 
religion as part of a united whole to be studied together and all aspects of human life were open 
for investigation.  With the arrival of printing such Hermetic knowledge became accessible to 
the world at large (Cronin, 1967, Ebeling, 2007). 

3.2 The House of Wisdom in Bagdad and the evolution of ‘Su-fism’ 
Much earlier than the Florentine renaissance another group of scholars and philosophers left 
Alexandria, heading towards the East. Their first destination was ‘Harran’ in present day 
Turkey. They were accepted and regarded as the carriers of an ancient knowledge which helped 
them to make from ‘Harran’ an important centre of learning in the Early Islamic world (Peters, 
1990). They were also the intellectual force behind such centres as Bagdad with its famous 
‘’House of Wisdom’ (Abadi, 2002, Okasha, 2005).   

Their access to the Hermetic knowledge was primarily through the Emerald Tablet where the 
philosopher’s stone is mentioned for the first time in history. This explains why the early Arab 
scholars were more inclined towards the alchemical aspects of Hermeticism particularly the 
connection between wisdom, transformation and healing. This formed the basis of ‘Mystical 
Alchemy’ that is at the root of all ‘Sufi traditions’. The alchemical transmutation of the metal 
here was seen as an analogy for the process of purifying and perfecting the soul (Freke & 
Gandy, 1999).  

This was metaphorical of the spiritual path followed by all the great fathers of Sufism 
particularly ‘IbnArabi’ whose ‘religion of love’ was formulated in such a way as to link the 
‘ALL’ to the ‘ONE, regardless of differences of race or belief (Twinch, 2010). 

3.3 The German speaking Hermes 
The Emerald Tablet came to be known in Europe by the 12th Century, following the translation 
of its Arabic version into Latin. This was to influence the renaissance of the North, mainly in 
Germany.  

The main proponent of this tradition was ‘Paracelsus’, the sixteen century’s German 
philosopher and physician who was declared the legitimate heir of the ‘Egyptian Hermes’.  
Also,  the power of allegory in the alchemical  journey  of self- transformation was to direct the 
great German artist ‘Albrecht Durer’ to the symbolic power of the Egyptian language which led 
him to suggest a renaissance picture-writing that can become a universal medium of 
communication between scholars everywhere  in the world (Hornung, 1999). 

The true influence of Hermeticism on the German mind did not reach its peak however until 
the great age of German Romanticism in the 18th Century. ‘Goethe’ who is generally regarded 
as Germany’s greatest man of letters began to study Hermetic literature and alchemy at an early 
age and much of what he learned from these sources found a place in his works especially 
‘Faust’ which is now considered one of the pillars of ‘world literature’, a term that was  
introduced by Goethe himself to acknowledge the contribution of ancient literary sources in his 
work and the important contribution of the diversity of sources to all intellectual creations of 
mankind. 

The same impact  is also seen on ‘Schiller’s’ poetry, particularly his poem ‘the veiled image 
of Sais’ which was supposedly based on the inscription  in the temple of ’ Isis at Sais’  with its 
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reference to the ‘veiled light of truth’ and man’s quest to lift this veil in his eternal pursuit of 
knowledge (Hornung, 1999). 

The mysteries of Isis were also behind ‘Mozart’s’ music for The Magic Flute (1791) which 
depicts man’s eternal struggle between forces of darkness and light and abounds in Egyptian 
and Hermetic symbolism (Slavenburg, 2012). 

3.4 The English Elizabethan Court and the New World 
The story for England was somewhat different; it was initially influenced by the Italian 
renaissance which spread rapidly in its royal courts. Historians argue that ‘Thomas Moor’s’ 
Utopia was inspired by Hermetic humanism particularly its emphasis on the idea of religious 
freedom. The availability of the Hermetic texts in Elizabethan England kindled the desire for 
learning and had its impact on major English figures such as ‘Shakespeare’, ‘Francis Bacon’ 
and the mathematician philosopher ‘John Dee’ who was the first to translate the complete works 
of the Alexandrian Euclid’s into English and whose library rivalled that of Oxford and 
Cambridge (French, 1972). 

The age of the Elizabethan court was one of enlightened humanism which had its influence 
on the development of the new continent of America. ‘Emerson’, the prophet of American 
idealism as he is commonly referred to realised that the seeds of future thought were to be found 
in ancient wisdom. He believed that life force was a force for good, shaped by man’s positive 
attitude, creative mind and his capacity to love, learn and heal. This life force lies within an ‘all-
embracing soul’ or an ‘’over- soul’ that holds the key to a better and more humane world 
(Emerson & Needleman, 2008). 

3.5 Continuing legacy 
Hermetic philosophy had great influence on our understanding of the hu-man psyche as seen in 
the significant work of both William James and Carl Jung (James, 1902 & Jung, 1986). It also 
continued to inspire many literary figures in our modern times including WB Yeats, Italo 
Calvino, Louis Borges and Umberto Eco who considered it a tertium un datur, a reconciliatory 
third way that carries the possibility of uniting the world despite its diver-sity (Eco, 1990). 

4 NEW HERMOPOLIS AND INTELLECTUAL TOURISM 

The New Hermopolis Project ( www.newhermopolis.org) was therefore born out of the need to 
revive and reclaim such ancient city with its unique intellectual heritage.  It is a cultural village 
built on a privately owned land close to ancient Hermopolis in Tuna el Gebel village (20Km 
from the main city of Mallawi/ 320 kilometres from Cairo). The area lies between village and 
desert landscape and is central to many archaeological and historical treasures, including ancient 
temples, monuments, churches, and museums. 

New Hermopolis is an individual social enterprise founded with the mission of capitalizing 
on the heritage of this region, tangible and intangible towards its cultural and economic 
development.  It is an integrated model of development consisting of a Green Farm (olive 
groves) Hospitality Centre (Eco-retreat) and Cultural/Heritage Centre for the benefit of the local 
community as well as national and international visitor. In this enterprise, sustainability is 
sought through demonstrating the role of culture/heritage in initiating new models of alternative, 
responsible and solidarity tourism. However, discussion of the sustainability goals and activities 
of this project is clearly outside the scope of this paper. 

As for the Retreat at New Hermopolis, it is a multi-domed stone structure architecturally 
designed in a vernacular style in accordance with ecological principles. It consists of 16 studios 
with a capacity for 40 visitors. All the studios are named after some of the writers, thinkers and 
artists connected with the intellectual heritage of Hermopolis from ancient times to our present 
time. 

The Cultural Space on the other hand is equipped with a library, semi-nar/conference facility 
in addition to both indoor and outdoor perfor-mance areas. It offers the opportunity to host 
lectures, training courses, intercultural events as well as art exhibitions/ performances for the 
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benefit of the local community and international visitors. It is an open envi-ronment for local 
cultural groups, tourists, artists, writers and other re-treat groups. 

This creative medium is open to ideas and activities drawn from a wide range of sectors 
covering heritage, cultural and narrative studies, creative writing, visual and performing arts. It 
carries the ethos of engaging with the local heritage and art to generate new ideas and 
experiences and im-pact local developmental projects. 

The main highlight of the New Hermopolis cultural programme is the es-tablishment of our 
Thoth’s Festival in 2015. This is a revival of an ancient Egyptian festival that celebrated the 
power of the ‘Creative Word’, the very essence of ancient Hermopolis. 

We hope that the ‘Thoth’s Festival’ would  become one day an international cultural event 
possibly modelled on Hay on Wye Festival, UK,  where creative minds from different walks of 
life can come together to think about the world in different ways and answer some of the  
increasingly urgent problems we face today. 

This festival, in turn should give impetus to our current intellectu-al/literary tourism 
programme which is targeted towards a niche market of special tourists seeking a different kind 
of site interaction and a trans-formational touristic experience. 

Besides the conventional guided tours to the existing tangible Heritage and its neighbouring 
heritage sites, we encourage our visitors to look be-yond the physical monuments to find 
meanings and new connection to the landscape. 

We also plan specific tours to sites within the so called Geo-Hermeticabelt. This term was 
initially advocated to apply to ‘Hermopolis’, ‘Panopolis (Akhmim)’ and ‘Nag Hammadi’ in 
Egypt. Nag Hammadi is known for its library where the famous Gnostic/ Hermetic texts written 
in the Coptic language were discovered in 1945. Panopolis (Akhmim) which lies between 
Hermopolis to the North and Nag Hammadi to the South -incidentally named after ‘Pan’, the 
satyr poet who is commonly regarded as the son of Hermes- is the city where the father of 
alchemy ‘Zosimus’ was born and is well recognised for being an important Hermetic and 
Alchemical centre particularly in early Christian and Islamic Egypt. 

In the light of what has been discussed so far in this paper the notion of the Hermetica Belt 
clearly has the potential of including many other areas in the world that are connected with this 
philosophy. This is bound to show how knowledge was produced and transmitted across time 
and place thus creating new tourist attractions and alternative itineraries based on the routes 
travelled by ideas. 

What we need perhaps, is to develop a ‘World Memory Map’ which takes into account all the 
intellectuals who are linked to this Hermetic tra-dition and whose creativity helped to develop 
and enrich it.  Those great literary figures should be seen as carriers and transmitters of this 
heritage and the cities they come from as landmarks for anyone interested in the ‘Tourism of the 
Mind’. This ability to bridge the gap between what is con-sidered local and what is universal is 
truly what makes this heritage so unique. 

Hermopolis with its intellectual heritage speaks volumes to our troubled fragmented age 
showing how knowledge of the past may still hold the key to a more tolerant and sustainable 
humane future. 
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1 INTRODUCTION 

Tourism has become a worldwide economic resource for many countries and places rich in 
natural beauties or cultural heritage. From the Italienische Reise that Goethe (2009) began from 
Karlsbad in 1786 across all the Italian territory – from Trento to Venezia, through Florence to 
Roma, from Naples to Sicily and back – to the grand-tour a myths and a duty for the European 
aristocrats' heirs and the young high-society bourgeoisie of the XIX century – well depicted in 
Room with a view by E. M. Forster (1908) – the travel experience is one of the fundamentals of 
cultural and self-buildings. 

If the origin of traveling is profoundly connected with the religious sphere – pilgrims are a 
common aspect of many religion rules and practices (Griffin & Raj, 2003) – the etymological 
root of the English word that describes the free time that in modern society is devoted to rest 
and to travel is holy-day: the sacred day. 

The post-II World War economic boom, the development and improvement both of 
transports and of low-price companies, the consumerism of the ’80 to the Erasmus and 
globalization cultures of the last 30 years are part of the factors of the nowadays mass secular
culture of tourism. 

As a mass phenomenon – expression of a new socio-economic structure in western society – 
tourism is the results of mixed factors: increase of free time and disposable income, 
development of means of transport, raising of the level of literacy, etc. Every citizen of a 

Reading the urban historical sedimentation throughout the eyes of 
a novelist. A digital tool to raise tourists awareness of cultural 
heritage 

L. Bollini 
Department of Psychology, University of Milano-Bicocca, Milan, Italy 

ABSTRACT: The urban structure that a tourist explores during a tour is the result of a historical 
evolution where spaces have been shaped by events, planned activities and every day life. The 
identity of the place is a mixed brand composed by material objects, symbolic values and social 
experience layered on the physical environment. The risk for mass-tourism is to remain on the 
surface of this historical sedimentation unable to discover, recognize and appreciate the inner 
soul – the genius loci – of the place in itself. On the other hand,visual artists, writers, novelist, 
musicians and other cultural protagonists can give a powerful and deep insight of a city life and 
personality. The paper proposes an experimental project that tries to read the secret life of Milan 
through the eyes of one of its most famous novelist and intellectual leader of the XIX century, 
the well-known author Alessandro Manzoni. The time machine, a features of the mobile app 
The Betrothed 2.0, presents the evolution of the city following the itineraries made by one of the 
main character of the novel. That allows to show different periods (XVII, XIX centuries and the 
contemporaneity) and places geo-referenced on historical maps using a multimodal and 
augmented reality story telling approach. The app, tested with real people among tourists, city-
users and inhabitants, is the driver to discover the urban space and its intimate soul. 
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developed country, therefore, turns into a potential tourist because, both for fashion and for 
conscious decision, he has the right to use his free time to explore other country and cultures. 

Mass media, such as books and newspapers, movies, TV, Internet and the social media 
widened knowledge and aroused curiosity in direct visits, alongside the progressive acquisition 
of the right to paid holidays, and, finally, the measures taken by governments, aware of the 
importance of the phenomenon, to involve financial flows in less wealthy classes and to 
encourage the influx of strangers as significant national economical income. 

If the journey should be a way to knowledge, to access, the inner soul of other places and to 
meet different cultures and habits, values, beliefs, material and immaterial aspects of different 
countries and population, the contemporary travel modality seems to be more focused on 
superficial impressions beautiful to be shared on Instagram under #foodporn hashtag or as a 
inviable scenography for perfect selfies aimed to Facebook social virality (Turkle, 2011). 

2 STEREOTYPES VS. ARCHETYPUS 

This deterioration is tangible in many different follow-up. 
Some of the most famous historical city – Venice is the symbol of this evolution – have 

becomes the simulacra of themselves: “Nevertheless, this perspective produces ideal, abstract 
images sometimes even not recognizable of the place if you’ve had the opportunity to live and 
experience it directly. This idea is well embedded in the imagery of Venice. A city that has 
become 

furthermore similar to its simulacra repeated in Hangzhou, in Las Vegas, rather than to itself, 
which has become nearly ahyper-place” as underlined by Bonomi (1999) already in the ’90s. 
“Its representation is, even more, a cultural non-lieu par excellence (Augé, 1992, 1997), 
reproduced endlessly in its iconographic and archetypal elements in a surreal out-of-scale and 
out-of-context dimension.” (Bollini, 2017a: 834-835). 

Some masterpieces have become super-star, obscuring the overall richness of museums and 
other exhibitions feeding a distortion in the curator and preservation work and the global art 
market and heritage field, just to mention the Van Gogh or the Giocondahysteria. 

To satisfy this new trends, some galleries are staging dedicated environments, and photogenic 
rooms aimed to attract Instagrammers and Youtuber looking for highly iconic pictures and sets. 
Disneyland, Louvre Museum, and Las Vegas are some of the top ten Most-Instagrammed 
locations in 2017 according to Instagram Year 2017 Review.

Figure 1. The filtered image of the project #EmptyVatican.
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The paradox is well represented by a particular occasion given to a “lucky group of 
Instagrammers to visit the Vatican Museums in Rome,  to enter the museum, capturing and 
immortalizing the unperturbed solitude of art, without the “interminable files, rude visitors, and 
difficulties in admiring some of the most beautiful works of art in the world.” The experience 
that often tourists struggling with to access the depository sites of inestimable artistic beauties, 
but often difficult to make. The initiative, launched under the #EmptyVatican hashtag, was 
coordinated by the journalist Erica Firpo, the creator of the project: 

“There is nothing better than having an empty museum at your disposal, with 
the possibility to share the experience with people all over the world, inspiring 
them... #EmptyMuseo – continues Erica Firpo – is a project of love: for art, for 
museums, for Instagram and the Italian cultural heritage. [...] Our aim is to show 
the beauty of Italian museums and, hopefully, inspire people to visit them live” 
(Collina, 2015). 

Thus, thanks to this initiative to these solitary visitors, have been given the possibility to 
admire the beauty of art with all the calm that is required to enjoy it completely, they are not 
able to appreciate them in their true and bare essence. They add and apply filters as if the reality 
of the cultural heritage wouldn’t be enough in itself. 

Other phenomena inducted by gig and sharing economy such as gentrification (1979) are 
symptoms of the missing relationship between tourist and inhabitants. If initially, it represented 
the expulsion of lower social classes from the degraded city downtown, also according to 
filtering-down process (Erickson, 1976), in favor of wealthy bourgeoisie, nowadays mass 
tourists, Airbnb, B&B are the competitors to residents. 

The cultural flattening was preceded by the process of globalization already in the early ‘90s, 
as denounced Naomi Klein (1999) in the book No logo which became a milestone in the local 
vs. global debate. 

The evidence of this unstoppable drift they are visible in the historical centers of any city: 
international brands – Zara, McDonald’s, Muji, H&M, Nike, Starbucks, Sephora and so on – 
have expanded and occupied space subtracting it from local businesses disfiguring the original 
image of the cities and making, in fact, all the same. 

Consequently tourists who explore a territory have an experience is a false representation 
compared to real life and daily, with which they can never come into contact, however, 
convinced that they knew the place intimately. 

3 GENIUS LOCI, SOCIAL REPRESENTATION AND ARTISTIC PERSPECTIVE 

Going back to the original meaning of the journey and to the opportunity given both to know 
new places and people, today mass tourism should be reconnected to the intimate identity of the 
territories discovered, or, better to say, with its genius loci. 

On the other hand, meeting real inhabitants of the visited regions and city could be the access 
key to immaterial values, cultural symbols and social representation of them.(for a more 
extensive discussion about the issue of social, cognitive and digital representation of a place see: 
Bollini, 2017b; Bollini, Busdon & Mazzola, 2015; Bollini, 2011; Bollini & Palma, 2004). 

According to Lynch (1960) theory of the social image collectively generated and shared of a 
city, tourists could draw on this imaginary, to really understand a space’s soul and how it has 
developed along the centuries. 

Nevertheless, people living in a place are not the only owner of its spirits. Artists are often 
able to catch and show hidden aspects, implicit traits, that escape the glance in the daily routine. 

Painters, musicians, writers, have often expressed this perspective in their masterpieces such 
as I Pini di Roma by Ottorino Respighi part of The Rome Trilogy,  the metaphysical atmosphere 
of De Chirico’s paintings of Milan industrial neighborhoods or the synesthetic descriptions of 
smells, colors and warmth of the small fishing villages in Liguria, just to mention some of the 
Italian talents. 

The image of the Milan Dom depicted by Dino Buzzati transfigured in a mountain wall 
witnesses the complexity and the deepness of the artistic involvement with a place compared to 
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our superficial and absent-minded connection. The author describes it personally during an 
interview in 1962: “Quello li è appunto il Duomo di Milano che ho fatto io. Immaginando la 
piazza del Duomo di Milano trasformata in una specie di rovina dolomitica in cui i portici sono 
diventati dei dirupi e in mezzo una prateria dove stanno tagliando il fieno. [It is precisely the 
Milan Cathedral that I did. Imagining the Milan Dom Square turned into a kind of dolomite ruin 
where the porticoes have become cliffsand in the middle a prairie where people cutting hay.] 
(Buzzati, 1962). 

Figure 2. Dino Buzzati’s watercolor Piazza del Duomo di Milano (1958).

4 THE BETROTHED 3.0 

So what happens if you let foreign people discover a place through the eyes an the masterpieces 
of an artist? 

An experimental project conducted and prototype in the last  years has developed tested – and 
it is now upgrading and integrating it to Augmented and Virtual Reality mobile technologies – a 
digital application to explore the Milan downtown and its neighborhood according to one of the 
most famous masterpieces of Italian literature: The Bethroted (for a description of the mobile 
app startup, benchmark and features see: Bollini & Begotti, 2017; Bollini, De Palma, Nota & 
Pietra 2014; Bollini, De Palma& Nota, 2013). 

Composed by Alessandro Manzoni and firstly published in 1827 – then revisited and 
rewritten between 184 and 1842 – The Bethroted is a historical novel set in Lombardi region in 
the North of Italy. The book is considered the most famous and known of the Italian literature 
and is part of the Italian Literature program in high schools. 

Although it was written by an author living in the XIX century, the plot and the actions refer 
to a previous time, precisely in the Como Lake and Milan area in 1628 during the Spanish 
domination.The experience of the novelist and his historical time – the Austro-Hungarian 
Empire and the Italian Risorgimento – are mirrored and metaphorically represented and 
transposed in the past. 

The mobile application takes advantage of the duality of the literary plot and offers to users a 
layered and intriguing way to discover the city. It uses the trick of following one of the leading 
characters  – Renzo Tramagliano – in the two routes he makes between Lecco and Milan. A 
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third path follows the traces of the female protagonist  Lucia Mondella – and the various 
wanderings that take her from her native village to Monza and the Lazaretto hospital outside the 
city walls during the plague.The historical reconstruction offered by Manzoni is coherent to the 
facts that actually happened and reported in the right place where they occurred: the Forno delle 
Grucce, the Lazaretto, Corsia dei Servi. 

At the same time, the city of Milano was profoundly changing in the period in which he 
lived.The farmhouses around the city's walls, the so-called Corpi Santi once anciently a burial 
place outside the inhabited center – were established in 1782, two years before Manzoni’s birth, 
and were definitively annexed to the city area in 1873, the year he died. That means urban 
municipalities and six sestrieri corresponding to walls’ doors and two passages to control the 
waters of the Leonardo’s Navigli: the Tombon di San Marco on the Martesana channel and 
another one near the Darsena. 

Figure 3. The evolution of the Milan area: a) Mario Cartaro’s map drawn in 1581; b) Ferdinando Artaria 
and Gaspare. Cagnogni map, 1820; c) Artaria’s Company Ferdinando Sacchi and Sons published in 1910.

Figure 4. Piazza del Duomo and a view of the Lazzaretto’s walls near Porta Venezia (Pictures taken in the 
second half the XIX century. 

4.1 Digital & mobile: new cultural heritage participatory paradigms 
According to these hypotheses, the first criterion adopted to involve users in the discovery of 
Milan follow the novel has been to improve the potentialities that a mobile digital application 
can offer. The introduction of ICT since the ’90 in the field of cultural heritage, cultural 
communication, and exhibit design has improved the possibilities and the channels to interact, 
involve the public in an even more active way and participatory relationships (Bollini, 2009, 
2012, 2013, Bollini & Borsotti, 2009; 2016). 

Moreover, information technologies allows new way both to present and to reconnect in 
different way the pathway through a collection, an exhibit or a open-air cultural environment. 
The digital format and its hyper-textual/hypermedia nature break down the static form of 
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museums and open the box to users become, in the meanwhile, active actors of the knowledge 
experience. 

“Entities which remediate and disseminate information, creating new access 
doors, no longersingle institutional transmitters which own or produce data, but 
rather epicentres of fruitionwhose specific role is to recompose, according to 
different logics but through unifying interfaces,knowledge and its sources.” 
(Bollini, 2013: 63). 

Beyond that, mobile devices allows user to bring in their pockets a direct access to 
information knowledge-bases and contents (geo)located in the the space they are exploring. 

This is the approach adopted in The Betrothed 3.0 application, designed and tested to be used 
on a smartphone in the city of Milan. Point of interest located in the places described by the 
novel or part of the daily life of Alessandro Manzoni have been mapped and connected in the 
three historical layer and geolocated to guide users in discovering the downtown streets, 
adopting the point of view of the writer. Tourist, students, and city-user – the three main 
personas identified as the target of the project – can explore cross Vittorio Emanuele or Corso 
Buenos Aires, two of the longest commercial street.

4.2 A multimodal approach to experience a place 
Digital features and devices introduce in the dual level – spatial and visual – of the tourists’ visit 
different channel of communication an tools to interact with the environment. One feature to 
propose different contents is offered by the use of Augmented Reality. The superimposed 
levelof knowledge let people connect and explore information about the place drawing on a 
knowledge base that returns different kind of contents. 

Standing in front of the Lazaretto’s Chapel – now barely unrecognizable, surrounded by car 
parking and residential building – and pointing at it, ie. user can visualize through the 
smartphone a layer rich of link, and connections to be explored. The app is designed to offers 
texts, historical pictures – prints, drawing, illustrations, photos – audio and video files related to
the different time threshold, the novel and the life of the author. 

Figure 5. Wireframe of the Look around feature of the app using Augmented Reality technology.
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The mobile app offers both written texts to deepen knowledge of the literature, recent history 
and the nowadays city, and audio visual materials according to a multimodal approach (Bollini, 
2001, 2004, 2011). The use of different modalities of communication, in fact, activates the user 
experience and use the potentiality typical of the device: audio, photo-camera, GPS, orientation, 
and so on. A digital Baedeker isn’t just a digitized version of a printed book, rather an 
interactive tool to improve the people experience mastering the opportunities offered by 
technology (Bollini, 2009). 

4.3 Reading a place through time sedimentation 
Finally, the maps where informations and points of interest are pinned and geolocated, refers to 
the 3 historical level: the today city – experienced in the physical environment and represented 
in Google Map native app – the Teresian land registry – before the Corpi Santi annexation that 
represents the novel urban structure – and the Artaria printed in XIX century. 

Figure 6. The Lazzaretto in a old visual representation of the city of Milan (detail of Porta Venezia area) 
and in a novel’s illustration of the plague chapter when Renzo is reunited to Lucia. 

Figure 7. The Lazzaretto in a XIX century photo viewed from the Bastioni perspective before the 
massive construction of the area. The today situation: the remains of the external wall in Via san Gregorio 
near the church. 

The time machine is the feature that allow to see the transition between the historical levels. 
The user can discover, therefore, how the place where he/she stands was in previous time, 
understanding the evolution and the changes happened along the years. 

The georeferencing process of pre-geodesic or analogic maps is still an open issue inthe 
research field. In the time machine project applied to the Bethroted 3.0 the morecritical problem 
is the overlap of the XVII century representation – it’s even not a bidimensionalmap – and the 
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current geobased systems such as GIS or Google map. Nevertheless the  the story telling 
approach to the historical evolution ofa territory and its exploration according to a given 
timeline is a way to improve the userexperience and the overall informal learning of historical 
knowledge. As proved by thetask-based user test conducted in the pilot version in 2014 (Bollini, 
De Palma, Nota & Pietra, 2014; Bollini & Begotti, 2017), people involved were veryintrigued 
by the serendipity discover of the urban territory. Even Literature teachers andresidents 
participating in the in field research were amazed by the experience, despitetheir expertise of the 
novel, the first group, and of the city, in the second one. 

Figure 8. The time machine: the transition between the different temporal levels according to 
theperiodization of the app’s storytelling approach based on the Manzoni’s novel. The figurespresents the 
second trip in Milan of Renzo Tramaglino. 

5 CONCLUSIONS 

Although tourism represents both a huge and important economical resource – for public 
institutions, museums and whole territories – and it represent an important change to wide 
cultural knowledge and social openness and empathy, the massive dimension can be a 
contradiction to these benefits in terms of environmental consumption, gentrification an cultural 
and general impoverishment. 

Find a balance between these opposite can challenge digital technology in the field. But the 
key point is to introduce a storytelling resource or approach able to give back complexity, 
immaterial values, historical symbols and truly knowledge of the visited placed. 

Art, in its many expression, is the experimental field able to reconnect people with the inner 
soul of a place using peculiar and significant aspects of it to tell a deeper, truer and more human 
version of the historical sedimentation that a space represents. 
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1 INTRODUCTION 

Focusing in the privileged relationship between tourists (guests) and locals (hosts), creative 
tourism presumes an exchange of experiences, knowledge and skills, and tourists’ involvement 
in events that also involve the communities. By creating bonds between the different types of 
participants, creative tourism bonds people to places, promoting the tourist immersion into the 
local culture, and the active participation in cultural and creative activities. In such tourism 
experience, tourists and communities are attached to places, territories and local cultural 
practices (techniques, know-how, traditions, etc.). Tourism can be linked to territory, to local 
culture, and to the communities that support it. As stated before, there is a spatial dimension of 
creativity that relates to specific features of territorial capital (natural, physical, symbolic, 
human and spatial) (Barata, Molinari, Marsh, & Cabeça, 2017). In this territorially based view, 
the value proposition of culture stands out. The sense of place and cultural assets are basis for 
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M. Tavares 
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ABSTRACT: Creative tourism is helping to revitalize local economies. By offering “visitors the 
opportunity to develop their creative potential through active participation in courses and 
learning experiences which are characteristic of the holiday destination” (Richards and 
Raymond, 2000), creative tourism promotes the tourist immersion into the local culture, and the 
active participation in cultural and creative activities. In such a touristic experience, the place of 
destination, and local communities are determinant to lead tourists to an “engaged and authentic 
experience” that “provides a connection with those who reside in this place and create this 
living culture” (UNESCO, 2006). The cultural heritage, the cultural values, and local identity of 
a given community, are, therefore, important placed-based assets that capture visitors. Tourists 
search authenticity, human interaction, cultural immersion, arts and crafts... There is a spatial 
dimension of creativity that relates to specific features of territorial capital and, in this 
territorially based view, the value proposition of culture stands out. The sense of place and 
cultural assets are basis for creativity. Creative tourism offers, deeply rooted in territorial 
conditions, link creativity to places, providing unique cultural experiences that can help to 
preserve local heritage, identity, and culture, generating economic and social value to regions. 
In Portugal, the project CREATOUR - Creative Tourism Destination Development in Small 
Cities and Rural Areas - is working with a range of cultural/creative organizations in order to 
implement new creative tourism offers that might contribute to the social and economic 
development processes and sustainability of the places and regions where they take place, 
focusing on cultural resources and community involvement. This paper intends to present the 
project and to discuss the role of creative tourism in sustainable development by introducing the 
initiatives held by the project and its partners from Algarve’s region towards a diversified offer; 
and skills, knowledge, and practices valorization. 
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creativity. As Richards & Wilson (2005:7) recognize, “developing distinctiveness on the basis 
of intangible culture and creativity requires destinations to establish a link in the mind of the 
visitor between particular manifestations of culture and creativity and specific locations”. 

Emotional and symbolic aspects of products are being valued by consumers (Jensen, 1999) 
Tourists take ethics, spirituality and authenticity into account when making a choice 
(Guerreiro& Marques, 2017) and products are valued by the story they tell, their symbolism, the 
emotions they raise, what they make the consumer feel. Recent studies (Gu & Ryan, 2008; 
Ilincic, 2013) indicate that tourists can cognitive, affective, and socially benefit from their 
tourism experiences, and develop emotional links with the places visited. 

Taken this into account, is creative tourism a way to value skills, knowledge, practices and 
creative paths, and state the importance of tracing the cultural assets of a given community in 
tourism (Cabeça, Gonçalves, Marques & Tavares, 2018)? Cultural Heritage is thought to be an 
important resource in sustainable tourism, providing unique cultural experiences that can help to 
preserve local heritage, identity, and culture, generating economic and social value to regions 
(O.-Olson & Ivanov, 2010). Therefore,oral traditions, performing arts, social practices, rituals, 
festive events (UNESCO definition of ICH) and other cultural manifestations; can they boost 
creativity and take tourism to a new level, involving communities, and going beyond traditional 
forms of tourism that do little but benefit entities devoted to the business, bringing social and 
economic income? 

2 CREATIVE PATHS TOWARDS SUSTAINABLE DEVELOPMENT 

We refer to creative tourism as a type of tourism “which offers visitors the opportunity to 
develop their creative potential through active participation in courses and learning experiences 
which are characteristic of the holiday destination where they are undertaken” (Richards & 
Raymond, 2000, p.18). Tourists and residents are, therefore, both engaged in creative 
experiences in which both have imperative roles: one learns, other teaches, and both get 
involved in joint actions. From the tourist’s perspective, there’s a shift from just seeing and 
gazing, to becoming a part of the destination’s everyday (Ilincic, 2013); from the resident’s 
point of view, the shift is from a passive observer of the daily tourism bustle towards being a 
key piece in a learning process. 

Tourists interested in new experiences are no longer mere consumers, searching instead for 
co-created experiences (Richards & Raymond, 2010) that put them in close contact with local 
residents, and boost their creativity. These are “mindfulness” visitors, as Moscardo (1996) 
describes them, extremely sensitive to context: traveling is an opportunity for self-learning 
(Gonçalves, 2005). According to Siow, Shiann-Far & Ding (2013), tourists look for usefulness 
rather than novelty. Tourists willing to experience creative paths are “conscious”, “aware” of 
the need of cultural preservation, environment protection, education and are driven by the 
willingness of personal growth. The intellectual dimension is important, and the learning 
process a key aspect. It is not only important to learn but also to be taught. Interacting processes, 
with skilled tutors, members of the local communities, are, therefore, a key aspect of creative 
tourism. But such tourism goes beyond a mere learning process. Tourists learn and do; are 
taught and produce. And in this process, creativity and the opportunity for self-expression, must 
be guaranteed.

Relationship tourist / residents is an indisputable success factor. Creative tourism is a cultural 
experience, deeply rooted in places and in territorial conditions. As Gu & Ryan (2008) note, is 
the peculiar assets of a given place that makes it so special. Is the architectural heritage (ibid.), 
the landscape, the local arts and culture (Lazzeroni, Bellini, Cortesi, Loffredo, 2013) that attract 
tourism. According to the Ohridska-Olson’s Creative Tourism Business Model (O.-Olson & 
Ivanov, 2010), tourists demand to actively participate in their destiny’s culture, 
searchingauthenticity, and creativity; a challenge that can be answered by addressing the 
“community based self-determination”, theirsense of self (Duxbury& Campbell, 2009). These 
authors underline that the community self-expression itself can not only improve the quality of 
life but also, allied withcreative activities, improve the ability of small and rural areas to survive 
over time. 
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Creative tourism, placed-based, and presupposing community involvement, can, therefore, be 
a sustainable tourism: “Creative tourism is travel directed toward an engaged and authentic 
experience, with participative learning in the arts, heritage, or special character of a place, and it 
provides a connection with those who reside in this place and create this living culture” 
(UNESCO, 2006, p.3). Heritage bearers, as the practitioners and rulers of their traditional know-
how, have an active role in the development of creative tourism, providing and co-creating the 
creative experiences with visitors. Integrating local communities in tourism offers can be a key 
to sustainable tourism, bringing economic, environmental, and socio-cultural benefits (Simpson, 
2008). Regional cultural resources, and community engagement must be at creative tourism’ 
service and might be sources of financial income. But, as O.-Olson & Ivanov state (2010), other 
benefits but economic can be achieved: heritage and cultural values preservation, local identity, 
and pride. The community can feel “special by living in a special place” (Gu & Ryan, 2008, 
p.646). 

In short, creative tourism is, in its essence, placed-based tourism: tourists demand 
authenticity, human interaction, cultural immersion, unique local cultural offerings, and the arts 
and crafts (O.-Olson & Ivanov, 2010), of a given territory; communities can answer allocating 
their local resources (human, natural, cultural, social). Creative tourism, by taking into account 
places and identities, can be a sustainable tourism.

Evidences of the use of creativity as a sustainable resource in tourism can be found in 
literature.Miettinen’s (2005) case studies on local craft communities in Namibiarelate creative 
tourism with local empowerment, economic benefits to communities,and the visitor’s 
satisfaction by involving visitors and communities in a learning experience.Ilincic (2013) 
studyon cooking workshops in Barcelona / Spain evidence the satisfaction of participants in 
learning local cuisine and culture,and in developing cooking skills. Learning and enjoying the 
company of others satisfied the participants, who have recommended the experience to others. 
Thomas, Harvey & Hawkins (2013)analysis of craft-based networks in South West Britain 
underlines the need to establish the link between offers, territories, and its historical context. 
Lazzeroni, Bellini, Cortesi& Loffredo (2013), addressing the case of Volterra / Italy, also state 
the close link between cultural heritage and territorial context, and the need of shared actions, 
developed by local networks. “Investment in culture means increasing the well-being and 
quality of life of the local community, the general cultural level of a territory and the creative 
and innovative capacity of the subjects operating within the community” (Lazzeroni et al., 2013, 
p.455). 

Cultural tourism must readjust to cover creativity in place-based tourism offers, in a 
community-based perspective. Making use of local resources that are part of the daily life of 
communities can also be a path to overcome some difficulties in putting together innovative 
strategies. “It is the place itself, with its own cultural heritage, which becomes the object of the 
cultural economy and pivot on which development policies can be defined” (Lazzeroni et al. 
(2013, p.454). 

3 THE CREATOUR PROJECT 

CREATOUR: Creative Tourism Destination Development in Small Cities and Rural Areas, is a 
multidisciplinary research and incubation projectdevoted, as stated in its name, to the 
development of creative experiences in low density territories in Portugal.CREATOUR aims to 
connect the cultural, creative and tourist sectors, and to boost creative tourism. In an integrated 
approach, the project, held by five Portuguese universities, provides both research and the 
development of creative tourism experiences. In order to do so (and after two calls to every type 
of organizations working in Portugal willing to implement and develop creative tourism 
initiatives), 40 pilots (10 per region – Norte, Centro, Alentejo, Algarve)are developing creative 
tourism offers that are expected to endure over time as a creative tourism network. 

Pilots were selected taking into account the cultural value, creative nature, and diversity of 
the proposals; and their capacity to capture tourist’s attraction. One of the major goals of such 
collaboration is to contribute to local development processes. In order to achieve it, and 
considering the nature of creative tourism, experiences must focus on local cultural resources 
and community involvement. Hopefully, joint actions will bring tourists to small towns and 
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rural areas, diversify the tourist offer, attract new tourists, break seasonality in tourism.help 
fixing population and refcapture the interest in old traditions and handicrafts.

Committed to support the development of specific content and skills that can help to create a 
more sustainable offer, CREATOUR is helping to structure offerings and monitoring their 
development. One of the main actions towards such goal is the development of IdeaLabs., idea 
laboratories in which the offers connection with the territory were they take place is a first step 
to bring the distinctiveness of each experience, combining territorial assets, and culture, 
creativity and community. To help pilots consider what is so special about their places, 
IdeaLabs include a session devoted to presenting a selection of objects. In this cultural mapping 
moment, each organization presents twelve objects that represent their territory, and, while 
doing so, connects them with their places and with the creative experiences they intend to offer. 

The following presentation of the CREATOUR pilots results from the analysis of the goals 
inscribed in each pilot's applications in Algarve, the exercise of cultural mapping and the 
observation made of 6 experiences that already took place. 

4 THE INCUBATION PROJECT: CREATOUR PILOTS IN ALGARVE 

In Algarve, ten pilots are helping CREATOUR to create a regional creative tourism network, 
linked to the other regional networks. Five pilots are working in partnership with the project 
since the beginning of 2017; other fivejoined the network in the beginning of 2018. 

Offers are diversified, and include cooking and traditional culture, visual culture, design, 
illustration, photography, arts and crafts, science, nature and walking routes, agriculture, local 
know-how. Visitors will have the opportunity to have cooking classes, learn a traditional 
craftsmanship or know-how, discover the territory, improve their skills in different areas. 
Creative tourism experiences foresee the participation of tourists and local communities in co-
creation processes that impact both. 

Table 1. CREATOUR Algarve Pilots. 
Organiztion Experience Aim Approach

Barroca Tempero 
(seasoning) 

Participate in local 
development; 

History and culture 
valorization. 

Tourist offer with local partners in the 
areas of "local culture and gastronomy" 
(food history, local products: cataplana 
making, gardening experience, markets 
and grocery, traditional recipe, use of 

stoneware and cork ...) and "visual 
culture and gastronomy" (photography 

and plastic arts). 

Loulé 
Criativo 

Traditional 
Workshops: 

Palm, 
Copper and 

Clay 

Artisans and other 
professionals in the creative 

sector training; 
Revitalize traditional arts 

and crafts; 
Incubation of entrepreneurs. 

Recover an old pottery for training, 
workshops and courses; use an old 

coppersmith for production, sale and 
workshops; open aPalmhouse for 

handicraft production and workshops. 
In partnership with  17 entities (creative 

companies, house units, shops, artists 
and artisans... 

ProAciveTur Creative 
Experiences 

To strengthen the tourist 
attractiveness of territories 

that preserve traditional 
knowledge and flavors. 

Creative experiences program on arts, 
crafts and rural knowledge, 

strengthening the entity’s network 
(restaurants, craftsmen's houses, 

community spaces, farmers, lodging, 
catering...) and using preexisting routes. 

Program also includes the training of  
local creative tourism animators. 
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Table 1. CREATOUR Algarve Pilots (continued).

Tertúlia 
Algarvia 

Algarve 
Cooking 

Vacations 

Give visitors the opportunity 
to experience local culture 
through gastronomy and 

local heritage 

Culinary holiday program in which 
participants learn how to make 

traditional recipes. Each cooking class 
is preceded by complementary 
activities such as visits to local 

producers and markets, historical sites 
(local history and culture), factories and 

artisans (know-how). 

Odiana  

Create an alternative to the 
sun and beach tourism; 

Create genuine experiences 
with local community; 

Attract tourists to non-costal 
places; 

Revitalize and promote local 
traditions. 

Traditional know-how workshops (salt 
and flower salt catch; bread making) 
with on-site learning provided by the 
community’s craftsman and artisans. 

In Loco Tasting 
Algarve 

Raise awareness to 
Algarve’s cultural and 

historical heritage diversity; 
Recon different lifestyles. 

Gastronomy route linking food and 
landscape, a 5 days experience in which 
participants will learn traditional know-
how, promoting the Mediterranean Diet 
as a healthy lifestyle and approaching 

fishing, agriculture, and regional 
products. 

Eating 
Algarve Food 
Tours 

Food Tour 

Bring people to places 
outside tourism circuits; 

Increase the length of stay in 
the destination; 

Have a different offer; 
Interact with the community 

Gastronomic and cultural pedestrian 
tours accompanied by residents, in 

between alleys and places from locals’ 
daily lives, restaurants, heritage 
buildings, and including taste 
experiences and storytelling. 

Ciência Viva 
do Algarve 

Percursos 
que contam 
(Routes that 
tell / count) 

To value the ludic-scientific 
offer; 

Establish new and dynamic 
partnerships; 

Create a tool that can be 
used by tour operators and 

other entities; 
Scientific and technological 

dissemination. 

Routes to explore the city in a relaxed, 
observing and interacting way, making 
use of scientific, artistic and historical 

knowledge in an informal learning 
environment and discovering through 
challenges. In the end, an artifact will 

be made. 

Backup AlGharb.Co
me 

Disseminate the canning 
industry heritage, through 

Historical Archives, 
informal talks, memories 

and testimonies; 
Discuss artisanal techniques 

Industrial buildings route combined 
with the recreation of artisanal 

processes of the canning industry. 

Espírito da 
Terra 

3 C’s – 
Colher, 

Caminhar, 
Criar 

(Collect / 
harvest, 

walk, create) 

Recover wells, mills and 
other ruins that have been 

degraded with the 
disinvestment of the 

population in the agricultural 
activity; 

Recovery, maintain and 
valorize a river area, and the 

agricultural activity in a 
sustainable way. 

Program with 3 activities that can be 
done together or separately: Harvest: 
pick your own organic products from 

the farm, taste and learn; Walk: 
observation / sensory experience route; 
Create: creative workshops making use 

of local natural materials. 

The importance of the connection to the territory, of the heritage of the places where the 
activities will take place can be inferred by the information of the table. In fact, these offers 
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meet the strategic approach to economic development inscribed in the Regional Smart 
Specialization from Algarve (RIS3 Algarve) that predicts, for instance, the creation of 
knowledge centers in traditional areas, and points out the growing demand for valued tourism 
products associated with the sea, environment, culture, heritage, health and wellness. Smart 
Specialization aims to build a smart, sustainable and inclusive economy by boosting regional 
innovation in order to achieve economic growth and prosperity, allowing regions to focus on 
their strengths. Smart Specialization is putting creativity at the service of the economy, and is 
“aware of the creativity-based potential and of how open and participatory policy processes can 
help to identify and to define competitive advantages and regional priorities, promoting new 
procedures, strategies and partnerships” (Barata et al. 2016, p. 96). Creative Tourism, with new 
ideas (products, services and models), and its linkage to places, is a smart strategy aligned with 
nowadays challenges. 

As seen above, the proposed activities have a communitarian dimension that goes beyond the 
mere economic benefit to the population. Rather, they presuppose community involvement, 
what might strengthen the sense of belonging and lead to a greater interest by public authorities 
in the place’s maintenance (Gu& Ryan, 2008). There is a strong relation between heritage, 
tradition bearers and territory (Cabeça & Santos, 2016); heritage mobilizes mechanisms of 
cultural identity production, and can be a tool for a bottom-up process of governance, a resource 
for local development and for community involvement (ibid.). 

Pilots working with CREATOUR in Algarve are committed to their places and to local 
development.They walk towards heritage, history and tradition valorization; explore tourism in 
places where the activity is lower. Impacts on community, and community involvement, are 
important aspects. Some experiences will bring direct benefits for communities, such as the 
recovery of public spaces, increase the length of the tourist’s stay, to train specialized agents in 
tourism; what might strengthen tourism strategies, and networks, and improve the quality of 
services. Local residents are involved in the experiences, providing the know-how directly to 
the tourist, giving workshops, leading them through places, working along with them. Such 
procedure will allow the tourist immersion in local culture, learning and doingsomething related 
to specific places in a co-creation process with the tradition bearers (craftsman, artisans, artists, 
professionals…): a traditional recipe, a copper bracelet, the salt extraction process, a bread in a 
communitarian oven… Creativity and the opportunity for self-expression must be also 
guaranteed. Therefore, activities that result in cane toys, natural decorations, postcards or 
pencils, must make use of the creativity of the participants. 

Thecreative tourism experiences to be implemented where improved in the IdeaLabs., where 
a cultural mapping exercise was developed. Before the field experience, offers must be worked, 
and a strategy adopted. In order to better structure the activities, the link with the territory and 
its heritage must be considered: what makes a place so special? Pilots were asked to bring a 
“basket full of ideas”, twelve objects that characterize the region or the community where the 
initiative is going to be implemented (objects that are photographic, sweet, creative, fragrant, 
historical, relaxing, symbolic, traditional, thrilling, musical, authentic, innovative…). While 
presenting the objects that identify their territory, each pilot approached the initiatives to be 
implemented, and framed it within the territorial context, creating a special link between 
activities and territories. Mapping intangibilities in creative tourism territories through tangible 
objects (Cabeça et. al, 2018), was the tool used to communicate the place’s identity. Different 
objects helped pilots to contextualize who they are, what makes their places so special, what 
they want to share with tourists, what represents their territory: food, sweets, fruits, seeds, 
aromatic herbs, salt, a cataplana (type of casserole), traditional handicraft… The link between 
these places and its heritage surfaced, what suggests that heritage identifies places both for its 
inhabitants and for its visitors. (Lazzeroni et al., 2013). Creative destinies create distinctive 
identities. 
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Figure 1. Exhibit of the objects that contextualized creative tourism offers in IdeaLabs. Algarve.

Invited to evaluate the session, pilots agreed that the presentation of the cultural and creative 
tourism experiences through objects was a most relevant session, and some participants would 
have liked to have more time to do so. The link to the territory helped pilots to better structure 
their business model, and give leads to the importance of the cultural assets of a given 
community in the process of identity formation. 

Researchers’ observations concerning their participation in the creative tourism activities that 
took place afterwards seem to reinforce the importance of linking heritage, communities, and 
territories. Tourists, guided by locals, are attentive and participative, demonstrating the 
willingness to learn more about the places they visit, whether the matter is the aromatic herbs on 
a biological farm, or the Jewish, Muslim and Christian heritage of a given city over time. The 
participants question, take notes. Discursive aspects are important whileconveying the 
information, that must be oriented and adjusted to unacquainted visitors, introducing a set of 
main contextualizing topics. From that point of view, the visit to a cooperative before a saline 
workshop, helped to contextualize theexperience, and provided rich and pertinent information 
about the salt origins and quality. To address the characteristics of local salt was a strong point 
of the workshop. The same happened with the linkage made in the cooking experience, from the 
farm to the kitchen, with the visit to a local farm being a start point to collect the herbs that were 
used in the recipes. 

In these moments, tradition bearers, artisans, local communities, play an important role. The 
culinary chef accompanied participants to the farm, and the visit was guided by the owners, who 
allowed visitors tobring some herbs, and approached the culinary uses and other ways of usage 
of each one. Routes made in the company of local residents give way to several questions by 
interested participants, questions that can be more easily answered by informed community 
members. It would be impossible to reap the salt and the flor de sal without the instructions and 
demonstration of a salt-worker, an expert. To produce a cooper bracelet, a plaited palm, 
participants must be guided by a coppersmith, a palm artisan; to create a personal story of a 
place through images, participants must be oriented by a photographer, and to learn the history 
of the place, visiting important spaces in local history. A creative experience encourages 
participants to express sensations and the feelings awakened. 

To place the experience in its “natural space” is also an important aspect.An activity 
developed in a Coppersmith House, where skilled Masters work, provides all the material is 
needed. Guided by their know-how, participants have the opportunity to see and to produce the 
pieces. Another activity took place at the Palm House, where resident artisans work the palm, 
and can provide all materials and guide participants in the intertwine process. Salt workshops 
invite participants to be a salt-worker for a day and takes place in a working saline, where 
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professionals, live workers, explain and exemplify the work to be done.Local participants, 
providing real know-how and live working, improve further knowledge. 

Interaction with heritage bearers and between participants is, as Ilincic's study evidence, a 
key for the visitant’s satisfaction. Salt-workers, coppersmiths, artisans, and professional’s 
relation with participants willing to learn is fundamental, and the learning process is never 
complete without an informed trainer. Interaction between participants, guaranteed during tasks 
made in partnership – the beating and flattening of a copper wire in turn or different steps made 
by different participants contributing to the same recipe –proved to be a most positive 
aspect.When working the palm, participants sit in a circle, and embark on daily conversations. 
Many note the therapeutic nature of the activity. The reduced number of participants allows the 
artisan who teaches to be closely following the evolution of their apprentices, and promotes 
close interaction between participants. Creative tourism is also defined by this direct and 
privileged relationship between instructors and participants and, therefore, cannot be a mass 
tourism.

But the outcome, for tourists, must be more than the sense of having learned something. 
Creativity must be at play, either in the forms participants inculcate on a copper leaf, or in the 
unique perspective that each eye inscribes in a photography, or in the drawing that interprets the 
sensations evoked by a route through the alleys of a mountain village. Also, as a starting point, 
tourists should know "where they are going". A finished piece (clay, wood, palm) can be shown 
at the beginning, so participant knows what is expected to be produced. The sequence of 
activities to be developed must be formalized. 

Also important, is to share the experience: to taste what was cooked by participants, to 
present participants’ own narratives of aplace, to show the produced pieces. An interesting 
outcome occurred in the cooper workshop. In the end of the workshop, each participant kept one 
or more bracelets for himself. But some stayed in the coppersmith house: the participants not 
only learned to do (and did) artifacts for themselves, but also produced something that will 
endure in their holiday destination; they take something and leave something, a testimony of 
their experience. In creative tourism, doing, rather than learning how to do, is, as already stated, 
crucial, and the learning process, desirably, produces effects beyond the singular moment when 
they take places. Recipes (along with the apron) are taken home and can be reproduced, the 
images and routes designed, will serve as a reminder and evocation of the places visited and its 
uniqueness. 

From the creative tourism perspective, creative experiences must improve the engagement in 
co-creation processes, and the direct contact with local communities. When visiting a local 
farm, we need to consider time to buy and consume local products; in a visit to a local market, 
where the contact with the local community is more direct, to explore freely the several 
benches, as we have seen, can bring immediate economic benefits; in the visit to the 
cooperative, it is necessary to give the visitor time to acquire salt... Restitution to local 
communities is another important dimension to be explored (as happened in the bronze 
workshop). This dimension can be expanded by bringing more locals with active roles into the 
activities, by attending the spaces where residents frequently move, or more indirectly, giving 
feedback of the activities taken place(exhibition of works, photographs, visits to places 
improved by the work of visitors…). 

5 CONCLUSIONS 

Although with no further results at the moment, the activities developed by CREATOUR in 
Algarve’s region indicates that in the connection with the territory lies the answer to what 
mindfulness tourists seek: be informed, aware, learn and know more about local culture. This 
connection was the first step taken towards the implementation of the activities, which proved to 
be extremely important for structuring unique and creative offers, making use of local resources 
where, we emphasize, cultural capital assumes the most relevance. The use of all social capital 
is, as well, important, and the involvement of different local actors in tourism might enable the 
management of all the elements that make up the destination (D'Angella & Go, 2009). 

Key aspects such as art and heritage strongly mark the cultural identity of a territory. When 
places allow visitors and residents to feel being in a special place, both citizens and visitors 
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“will enjoy emotional experiences, will perceive a characteristic atmosphere and will intensely 
appreciate the history and the stratified culture of the place” (Lorentzen, 2009, p.460). Studies 
conducted on community music (Gibson & Gordon, 2016), for instance, demonstrate “how 
musical performance and expression catalyse rural cultural resourcefulness amidst uncertainty 
and change” (p.1), providing alternative spaces for creativity, and helping communities to 
readjust to contemporaneity,as Duxbury & Campbell, stated above, attest. 

In creative tourism the path towards local development seem to be highly related with the 
opportunities of participating in co-creation processes, in a learning context that predict actives 
roles of the communities, and the use of local resources.Creative tourismis a place-based 
tourism and develops ‘on-the-ground’ initiatives. To reach tourists, and make each place 
special, unique, we underline the importance of cultural anchoring, and of shared values. 
Creative experience offers, in order to promote sustainable development, must be driven by 
citizen needs and the specific features of a given place: natural resources, cultural norms, 
geographical specificities (Barata et. all, 2016). We keep in mind that, beside other benefits, a 
strong sense of place and the usage of living heritage is a benefit by itself (Gu & Ryan, 2008). 
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1 INTRODUCTION 

1.1 Montado, a heritage landscape 
Montado is the most important multifunctional agro-forestry-pastoral system in the south of 
Portugal, not only concerning its biological diversity, but also its cultural heritage.  

It is a typical mediterranean land use system composed mainly by holm oak (Quercus rotundi 
folia) and cork oak (Quercus suber) open formations that have, under the tree layer, rotation of 
crops, fallows and pastures, where small and large game species can be found and several 
wildlife persists. These “montados” are also quite diverse in its horizontal and vertical structure 
and tree coverage density (Batista, 2014) (Fig. 1).

The montado as an agro-forestry-pastoral system is described in municipal regulations since 
the 16th century, showing the existence of cereal breeding under arboreous cover. The 
continuous sustainable use of this ecosystem allowed the persistence of the multiple natural and 
cultural heritage perceived today. Cork and holm oak trees are protected trees since 1999 
(Decree-Law 140/99, April 24 – Annex B-1 republished by Decree-Law 49/2005, February 24; 
Directive 92/43/CEE, May 21 – Annex I; Decree-Law 169/2001, May 25, with alterations; 
Decree-Law 155/04, June 30) and montado landscape is in the Portuguese national list for the 
UNESCO World Heritage 2016– Cultural Landscape application. This biocultural formation is 
‘one of the most aesthetically pleasing and biologically rich landscapes in Europe’ (Pinto-

The Montado Great Route Sustainable tourism: threats and 
opportunities 
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ABSTRACT: Montado landscape is a highly valuated agro-forestry-pastoral system protected 
by law and integrated in the Portuguese Nacional List for Cultural Landscape World Heritage of 
UNESCO. It provides important environmental and cultural functions and services. These types 
of multifunctional landscapes are very attractive for sustainable tourism, like walking, 
birdwatching and other leisure activities. Alentejo Central is covered by montado landscapes 
(cork oak and holm oak trees) in about 50% of its area. In 2016, the Comunidade Intermunicipal 
do Alentejo Central (CIMAC), decided to implement a walking path network that connect the 
main villages and rural landscape and their cultural and natural heritage. The Montado Great 
Route (GRM), is planned for more than 1.000 km and connects natural, scenic, architectural and 
cultural values that everyone can enjoy walking through the landscape. These paths connect also 
with the contiguous regions namely to Alto and Baixo Alentejo, Vicentina Coast and Spain. 
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Correia & Mascarenhas, 2001). According to the World Heritage Convention classification, 
montado landscape is clearly a type of continuing landscape. 

Figure 1. Montado typologies in the study area (Batista 2014).

1.2 Functions and services of Montado’s landscape 
Montado is a High Nature Value (HNV) farming system according to the classification 
proposed by the European Environmental Agency for agricultural and silvo-pastoral systems 
that, for its extensive nature or diversity, promotes nature conservation (Pinto-Correia in Pereira 
et al., 2015). Montados landscapes integrate production with biodiversity conservation, culture 
and identity values. Batista et al. (in press) identified the most important montado’s ecological 
functions and products, goods and services provided by this land-scape. The main ecological 
functions identified were: soil protection and enrichment; water flow regulation; CO2 capture; 
air quality and climate regulation; biodiversity and wild-life habitat provider (shelter and food) 
and resilience and adaptation capacity. As goods, products and services, depending on man 
intervention in the ecosystem, were identified: forestry products such as cork, wood, charcoal 
and acorns, mushrooms and aromatics plants; livestock breading - cattle, pigs, sheep, goats; 
game hunting (small and big game species); landscape aesthetics for leisure and ecotourism; 
artistic inspiration; biological, cultural and intangible heritage; educational, recreational and 
research pool. The multi-functional economic activities are inherent to montado systems nature, 
however, to in-crease profits, the owners are gradually incorporating new services connected 
with rural recreation and tourism. The rural landscapes can be evaluated for their bucolic and 
aesthetic aspects, with no acknowledgment of the role of farming (Pinto-Correia et al., 2008). 
This is the expectation shared by foreign visitors staying generally for relatively short periods, 
who walk or go on bicycle or horse tours in this landscape. They can catch an impression based 
on the aesthetical and environmental quality of the landscape and appreciate natural and cultural 
heritage. 

The cultural heritage present in montado does not only cover the tangible elements but also 
the intangible ones. Many montado intangible heritage values have a great potential for rural 
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tourism development, like craftworks, gastronomy, local traditional and popular knowledge, 
legends and beliefs and artistic inspiration. 

The definition of small and great walking routes or trails is one of the most positive practices 
of recreation in this landscape that is now boosted by the local administration. 

2 INSTALATION OF WALKING PATHS AND MONTADO ENHANCEMENT 

Europe is changing quickly, giving opportunities for nature today than for the past centuries. 
One of this causes are new transformation in land-use, a unique circumstance driven by three 
major forces: a strong migration of-in particular younger-people to the cities, intensification of 
agricultural use on the most productive soils, and, at the same time, large scale land 
abandonment in more remote areas (Helmer W. et al 2015). Ecotourism and walking emerges 
like a great opportunity for this ecosystem conservation, and rural development. The installation 
of walking paths through montado landscapes will favor users' contacts with the multifunctional 
characteristics and activities of these agro-silvo-pastoral systems and, in particular, their natural 
and cultural heritage values (Kastenholz & Figueiredo, 2014; Surová & Pinto-Correia, 2009). 

The increase in the users' awareness of these values, resulting from the experiences, al-lows 
the raise of public interest for conservation of these heritage landscapes (Surová & Pinto-
Correia, 2008). On the other hand, the users of such pathways will contribute to the socio-
economic revitalization of these regions, largely depressed by emigration to large urban centers 
(Richman, 2011; Farina, 2000). 

This revitalization will contribute to support commercial activities in the villages and farms 
in the proximity of the tracks favoring diverse activities, in particular related to eco-tourism and 
rural tourism (Pérez Soba et al, 2007). 

Finally, the aspects related to the increase of the well-being of the users of the paths, in their 
multiple aspects (Corvalan et al. 2005; Gobster et al., 2007; Gaillet-De Chezelles, 2010; 
Saraiva, 2014), should be mentioned. Being largely associated with the landscape, this will 
become an increasing focus of social attraction with implications in the different aspects already 
mentioned above. 

Of course, the continuous pedestrian activity through this network of routes will not only 
have positive impacts, as cited above, but also negative, especially on ecosystems and 
archaeological structures, so it will have to be analyzed very carefully measures mitigating such 
impacts to improve the sustainability of the process (Hawes et al., 2006; Vías Mar-tínez & 
Ocaña Ocaña, 2014; Samia et al., 2017). 

3 METHODOLOGY 

3.1 Study area: the Montado Great Route (GRM) 
The GRM is an intermunicipal project located in Alentejo Central region, in the south of Portugal. 
It aims to join 14 municipalities covering a total area of 7400km2, through a unique infrastructure 
of leisure, culture and informal sport, which ensure connection between the main villages and 
towns linking at the same time important natural, and cultural heritage values of the region. 

It is mainly a pedestrian route, allowing also bike and horse rides. It has approximately 
1130km, divided into 113 sections of less than 20km2, integrating not only the connections 
between villages but also the links to the surrounding territories: coastal and northern Alentejo and 
Spain, as it can be observed in Figure 2. 

Alentejo Central is a typical Mediterranean region, and almost 50% of its area is composed by 
montado (Fig. 1), so one of the main objectives of the route is to connect Central Alentejo areas 
passing through the main towns and villages and by heritage sites, with emphasis to montado 
landscape.  

As referred previously Alentejo Central is also very rich in natural and cultural heritage, such as 
Natura 2000 sites and archeologic and architectonic heritage monuments, which are very pleasant 
to walk through (Fig. 2). 
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The main objectives of the GRM project are: 
- To implement an infrastructure suitable for the practice of walking and enjoyment of the 

territory; 
- To invite the visitors to explore the region, enjoying its natural, scenic, and cultural heritage; 
- To boost the identity of the region either by creating the infrastructure or the enhancement of 

the associated resources, including montado; 
- To promote the soft mobility and connectivity between the villages and towns of Central 

Alentejo and adjacent territories; 
- To reinforce municipal associations and inter-institutional cooperation; 
- To promote sustainable tourism and local heritage; 
- To promote local resources and commerce; 
- To contribute to the perception of the rurality and its natural and cultural resources values.  
There is a reinforcement of the main subject of this great route as it is framed by Regional 

Tourism Entity (ERTAR) proposal of the Montado Cultural Landscape to UNESCO Cultural 
Heritage. The classification as a "cultural landscape" provides the opportunity for integrated 
interventions in this agro-silvo-pastoral system, converted to benefits to social economic 
sustainability and local competitiveness and increasing sustainable tourism associated to the 
sustainable use of resources. 

GRM will promote the existing resources and affirm the territory, creating dynamics that 
contribute to an integrated and sustainable development. 

The implementation of this infrastructure is of particular relevance to the municipalities, local 
populations and tourism. It promotes an environmentally sustainable product with several 
application areas: sport, leisure and wellbeing, heritage and tourism, soft mobility for local 
population. 

4 GRM DESIGN 

The path network of GRM was structured with a diversified logics but unifying the 
characteristics of the territory. GRM is the regional backbone of the existing or projected 
pedestrian network routes in the municipalities of Alentejo Central, complemented with the 
existing local small networks. 

In order to ensure the guidelines of the Portuguese Federation of Camping and Climbing, it 
were defined 20kms as average extension for the pedestrian route sections, allowing the access 
and completing for all type of practitioners of the modality, being more or less experts. It was 
given prevailing choice to the use of public routes, using private ones only when no alternative 
were available. In that case it was necessary to have the authorization from the land owners. 

The starting and ending points of the 113 stages were defined in villages and towns which 
support the logistics for walkers (resting and feeding), but also as places to experience the local 
culture and gastronomy. It were projected small bridges and stream passages, field signalization 
and man passages in fences. 

In summary, the premises supporting the design of the GRM were: 
1. Connection of the 14 main towns of Alentejo Central through walking paths; 
2. Sections of the path network with no more than 20kms, which is the normal length 

that a walker make in a journey; 
3. Having starting and ending points in villages and towns, which have logistic support 

(resting and feeding points) for hikers/ users; 
4. To use mainly public domain pathways, avoiding legal problems with farmers and 

property owners; 
5. To integrate natural and built heritage interest points in the pathways; 
6. Use montado as main GRM subject, reinforced by its application to UNESCO 

Cultural Heritage. 
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Figure 2. Montado Great Route Schema – Alentejo Central region.

The design process involved a multidisciplinary team, composed by architects, engineers and 
municipal technicians and was developed in three phases: 

⎯ Preliminary studies - emphasizing the main points of interest (POIs) to draft proposals 
and discussion with the municipalities’ decision makers.  

⎯ Base Project - clarifying aspects of the proposed solutions, identifying the actions to be 
carried out and main constraints, written and drawn pieces with typologies and location 
of the constructive solutions: small bridges and polders in river streams. 

⎯ Technical Project - phase that contains all the information related to each municipality: 
context, territory characterization and identification of the existing heritage values; 
concepts, general principles and specific aspects of the proposal for the implementation 
of the Great Route; characterization of each section and their particularities, and finally, 
legal aspects related to administrative permits to interview in the territory, like the 
public utility classification applied to streams, National Agricultural Reserves, National 
Ecological Reserves, classified built heritage sites and NATURA 2000 sites. 

It wasn’t possible to trace all paths in public domain, so it was necessary to obtain 
permissions from the land owners. 

5 STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS OF THE ROUTE 
IMPLEMENTATION 

Ecotourism, whatever definition, is a mastermind of transformation. It is inevitable that the 
existence and permanence of tourists in areas occasionally visited by foreigners will create 
demands upon the environment connected with new actors, activities, and facilities. Ecotourism 
will forge new relationships between people and environment, and between peoples with 
different lifestyles. It will create forces for both change and stability. These forces act at a 
diversity of scales from global to local (Wall, 1996). 

According Reuters’ agency, in 2016, the number of foreign tourists in Portugal soared nearly 
13 percent exceed 10 million for the first time. Although the main destinations in Portugal still 
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being Algarve and Lisbon, on Alentejo there was a 12.7% tourist’s increase. Montado is 
undoubtedly one of the main natural resources of Alentejo, having great potential as a tourist 
resource that slowly begins to be explored. Due to the diversity of this ecosystem, tourism, 
nature and culture are associated with this region, where Montado Great Route will be a unique 
infrastructure suitable for the practice of walking, enjoying montado natural, scenic, and cultural 
heritage that will create many task forces for change on this territory. 

Strengths, weaknesses, opportunities and threats (SWOT) analysis, that evaluates the 
opportunities, threats, strengths and weaknesses of an organization, is the most common. SWOT 
analysis is a key support tool for decision-making, and is frequently used as an income to 
analytically evaluate projects’ internal and external environment. By identifying its features, it’s 
possible to built strategies upon the strengths, eliminate weaknesses, and exploit opportunities 
or use them to counter the threats (Yüksel & Dadivaren, 2007). In this sense to evaluate the 
impact of Montado Great Route a SWOT analysis was performed: 

Table 1. SWOT analysis. 
Strengths Weaknesses
Unique Mediterranean landscape with protected 
trees and habitats; 
Great natural (biologic and geophysic) and 
cultural (tangible and intangible) heritage; 
Vast historic heritage; 
Territory connectivity; 
Biodiversity (fauna and flora ) and a great natural 
values associated to montado; 
Good infrastructure and communication 
networks; 
Proximity to the main tourism markets; 
Connectivity to spanish and other portuguese 
walking routes; 
Unlimited hospitality of portuguese rural 
dwellers; 
Changes in the preferences of tourists; 
Increase and diversification of tourist supply; 
Commitment of municipalities to regional 
development; 
Proximity to Unesco heritage city; 
Climate with high number of sunny days; 

Lack of involvement and commitment of private 
owners; 
Prohibition of local owners for the installation of 
paths in their properties; 
Logistic difficulty in implementing an 
infrastructure of this magnitude; 
Low human resources to route implementing; 
Safety issues on certain sections of the routes; 
Lack of scale of tour operators; 
Lack of accommodation for tourism; 
Depopulation and population aging; 

Opportunities Threats
Development of new tourism products associated 
with the route; 
Tourism increase in the territory; 
Greater conservation of montado areas; 
Valorization of local products; 
Increased economic value for the region; 
Increase of the companies of the territory; 
Decrease in population aging; 
Incensement capacity for innovation in tourism 
and associated services and goods; 
Valuation and protection of the functions and 
services provided by montado; 
Synergies between public and private institutions 
for the development of the territory; 
Enhancement of rural populations and their 
culture; 

Difficulty in maintaining the route;
Political and social demotivation by the project; 
Destruction of part of route connections due to 
private land owners; 
Impact of climate change on tourism; 
Lack of commitment of public institutions in 
route promoting; 
Lack of human resources with capacity to boost 
the territory; 
Lack of scale and capacity of tour operators to get 
the route; 
Environmental degradation; 
‘Touristification’; 

The SWOT analysis demonstrates the socioeconomic and environmental importance that the 
Great Montado Route will have in this territory. In a territory such as Alentejo that currently 
suffers great problems of economic marginalization with the loss of population and aging of it, 
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this can be an excellent instrument for valorization and territorial connection. On the other hand 
the walking tours are excellent inspirational elements that should promote nature´s valorization 
and conservation. However, due to the increasing pressure, it is necessary to caution the route 
touristification, as well as to promote a planning and management of the impacts that the 
gentrification of the territory may have. In order for there to be a real success in the 
implementation and future of the route, it is important that all agents and actors in the area make 
a serious commitment to the operation of the route. The agents and tour operators as well as the 
involvement of the private owners is the basis of success of this project if they are not involved 
and realize the true value of the project, it is not possible to work. 

The montado is an ecosystem with thousands of years old, with a very high environmental 
value, which needs to face the growing threats of abandonment, and changes in the use of the 
soil to be protected and valued, being ecotourism a tool of great potential for its conservation. 
This project could aim to contribute to the sustainable development of this region and to boost 
local communities, to generate dynamics and fair commerce in the rural space contradicting 
depopulation. In this paper are presented the characteristics of the Montado Great Route and 
identified the main threats and opportunities of its implementation. 
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1 INTRODUCTION 

In many cities around the world tourism and related services are seen by the city leaders and 
national level politicians as a means for economic growth. However the externalities of tourism 
such as nuisance, rising real estate prices and the loss of place can engender counter reactions 
from residents (see Novy &  Colomb, 2017; Gravari-Barbas and Guinand, 2017). Tourism and 
the night time economy are closely related1 and tourism exacerbates the problems caused by the 
hospitality industry - a controversial new function of the inner cities (see Roberts et al., 2006; 
Roberts, 2009). As a result certain cities in the world have become party places where residents 
lack sleep, see their physical environment deteriorating, and are being priced out from their 
neighbourhood. Meanwhile the commercial offer is becoming centred on alcohol consumption 
instead of the needs of the locals, and more sophisticated cultural tourism attractions. 

The inner city of Budapest, which contains cultural heritage from the late 19th architecture 
and urbanism (Perczel, 2007) went through the process of post-socialist transformation in the 
last 29 years. The extent and nature of this transformation is debated. Gentrification was less 
advanced than expected according to Neil Smith (Czirfusz et al., 2015: 58) and consequently 
displacement of the lower status residents was less common (Kovács et al., 2013: 11). This also 
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ABSTRACT: In an earlier account by two co-authors of this paper we presented the processes 
that risk the 19th century built cultural heritage of the inner city of Budapest. We focused on the 
real estate market processes and their effects on the built environment. However we could only 
refer briefly on the everyday conflicts caused by the urban changes that resulted in the 
emergence of the so called ‘ruin bars’ and other hospitality venues in a densely populated inner 
city area. Although cultural heritage sites and a rich cultural offer are already present in this part 
of the city, binge drinking tourism and stag and hen parties overshadow these options. Public 
bodies – such as the local authority of the city and the district and the national level tourism 
management agency - however have not really reflected on this problem yet. In Western 
examples there were attempts to ameliorate the problem of night noise caused by tourism with 
cultural offers reorienting the consumption habits of visitors. In this paper we present new 
research data concerning these issues: first we explain the failure of a cultural development 
initiative – the EU financed Street of Culture - that instead of enriching the cultural offer 
resulted in more bars and discos. Then we present the preliminary data of our quantitative 
survey (N=300) in the area about the consumption habits of tourists and guests from other parts 
of Budapest and the perception of the tourism development by local residents. With the help of 
the case study and the analysis of the survey data we draw attention on the possibilities and 
difficulties of cultural tourism management with special attention on the institutional 
background and the effects of the post-socialist context. 
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means that reinvestment into the built environment and renovation of the buildings also 
remained limited. Exceptions are the designated rehabilitation areas where whole blocks of the 
built cultural heritage were demolished and replaced with buildings without any aesthetic value. 
Many crumbling facades can still be found and even if the outside is freshly painted, the inside 
of the buildings is often still in bad condition. The last few years showed the acceleration of the 
gentrification process, and the demolition of heritage buildings, which was already a much 
debated process before the 2008 crisis and later reappeared on the agenda. This latter fact is also 
explained by the termination of the independent cultural heritage protection institutions in 
Hungary in 2011 (Csizmady & Olt, 2016). 

Although reinvestment was less spectacular on the physical level, functional changes of the 
inner city are undeniable. Commercialisation and touristification of the area as a consequence of 
the post-socialist transformation for market economy (Sykora, 1993) paralleled with more 
general trends of post-industrialisation (Smet, 2016) determined the social and economic 
changes. In the inner city of Budapest the controversial rehabilitation process of the “Jewish 
quarter” (the most central part of District VII) resulted in the appearance of the so called ‘ruin 
bars’ (Lugosi et al., 2010; Csanádi et al, 2012; Smith et al., 2017). The continuing international 
success of these bars however was not connected to centrally promoted attractions for cultural 
and sightseeing tourism, which was the only offer of the city before the mid-2000s. Meanwhile 
the concentration of bars in a 0,5 sqkm area of the city caused bitter conflicts with local 
residents who often find living in the nowadays so-called “party quarter” unbearable. 

In this paper we analyse what are the main causes of these conflicts and why the offer for 
tourists mainly consists of cheap alcohol. Our findings suggest that with proper planning and 
regulation of the tourism and hospitality industry there is a chance to orient binge drinking 
tourism towards cultural tourism in the long run because there is already demand for these 
attractions. 

Firstly, we review briefly how the tourism and hospitality industry caused conflicts in many 
cities and examples of action to tame these processes. Then we present the transformation of the 
inner city of Budapest and governmental and municipal actions that shaped the situation. We 
examine the results of a municipal development initiative called the “Street of Culture” and 
analyse the opinions of tourists, local consumers and residents about the current state of the 
“party quarter”. 

2 CONFLICTS OF THE URBAN NIGHT 

2.1 Planning, regulation and resistance 
The effects and social consequences of night time economy can be quite different in various 
planning and regulatory contexts. Assessing the consequences of the Licensing Act (2003), 
Roberts et al., (2006) compared the European and the UK practice of planning and regulations 
of NTE. For example in Berlin, Mitte and Copenhagen, Nyhavn the density of noisy venues was 
much lower than in the more laissez faire Anglo-Saxon examples (ibid: 1116). The size of the 
venues their proportion in the commercial offer and their primary function was all regulated in 
the planning codes of Berlin and Copenhagen, disallowing venues over the capacity of 60-70 
persons or with night time function only (ibid: 1118). In both cases police had direct control on 
the operation of the venues (ibid: 1119). Extreme concentration of the NTE function can turn 
certain areas into “alcohol disorder zones” (Hadfiled, et al., 2009: 469) where reinforced 
policing and restrictive licensing policy is applied. To avoid these difficult situations dispersion 
of alcohol related venues in the whole inner city is necessary. 

Besides policing, planning and regulation, there are other factors which can change the use of 
the inner cities in the evening and night-time. The extended opening hours of shops and cultural 
facilities for example is promoted to serve as an alternative to alcohol consumption for tourists 
and locals alike (Shaw, 2015). The self-governance and self-restriction of hospitality 
entrepreneurs is also a possible solution beyond top down initiatives (Roberts et al., 2006: 1121; 
Hadfield et al., 2009: 477). The examples can range from the establishment of CCTV systems 
for safety - funded by entrepreneurs, to the prescription of certain standards for hospitality 
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entrepreneurs. Backed with governmental action such as the Purple Flag programme in the UK, 
certain conflicts of the NTE can be reduced or ameliorated by the entrepreneurs themselves. 

Despite all the regulation and efforts to maintain order, the sheer concentration of venues and 
consumers - also from abroad - can induce a serious level of discontent among locals who take 
political action to defend their interests. Novy and Colomb (2017) note that problems caused by 
tourism can become a focus of the political discourse in cities such as Barcelona or Berlin (ibid: 
1) and party tourism can induce resident campaigns against night noise (for example in Lisbon 
ibid: 3). In Amsterdam (Pinkster & Botterman, 2017) even higher status residents feel that their 
everyday life is in danger and a sense that their environment is downgrading (ibid: 466). 
Meanwhile, in spite of their high socioeconomic status, they feel powerless against urban 
tourism (ibid: 468). In party cities like Berlin (Novy, 2017: 62) residents express their negative 
feelings against tourists (ibid: 62) while even their subcultural electronic music scene is 
becoming ‘touristified’(ibid: 64)2. 

It seems clear that tourism policies of cities should go beyond the mere promotion of the city 
- often outsourced to private companies that only defend business interests and are less 
concerned about social consequences (see Novy, 2017: 55). However, there are notable 
contextual differences in this respect as well. In Berlin, for example, city level promotion of 
tourism is opposed by district municipality level support of local residents groups (Novy, 2017: 
62-63). In post-socialist Prague residents’ discontent is also related to the general shortcomings 
and corruption of the local and national level public institutions (Pixova & Sladek, 2017: 82-83) 
instead of the ‘simple’ conflict of interest. 

In Budapest local interest articulation of the people and civil groups is neglected by the 
political regime legitimised on the national level (Olt and Lepeltier, forthcoming). In a “neo-
patrimonial” and “neo-prebendal” (Szelényi, 2015) post-socialist capitalism, where political 
power and personal relations to it have a decisive role in economic processes, in a local conflict, 
politicians often defend their own circles’ business interests against other entrepreneurs and the 
residents. This is especially true for the illiberal party Fidesz, that won an unprecedented 2/3 
supermajority in the parliamentary elections in 2010 and 2014, and uses this legitimation to 
change the operation of the Hungarian state fundamentally. 

3 THE URBAN CONTEXT OF BUDAPEST 

3.1 The transformation of Budapest 
The inner city of Budapest was a neglected area under the socialist regime (Csanádi, et al, 
2010a) because of the high volume development of housing estates in more peripheral areas of 
the city (Csizmady, 2008). This disinvestment was coupled with the allocation policy of housing 
under the socialist era. Lower quality dilapidated inner city housing lacked prestige (Szelényi, 
1983), and higher educated and better connected people had better chances to obtain newly built 
housing (Szelényi and Manchin, 1987). The social decline of certain parts of the inner city was 
also observable after the regime change in 1989 (Kovács, 1998). Many higher status residents 
left the city and moved to the suburbs (Csanádi and Csizmady, 2002).  

However, the low cost flat-by-flat privatisation of housing in the inner city (Heged s and 
Tosics, 1998) also conserved the social constitution of the inner city. Instead of the expected re-
sale of the apartments, many former residents stayed put in their former council tenement turned 
into owner occupation. According to surveys conducted in the mid-2000s and in 2010, over 
40% of the residents lived in the inner city before 1989 (Kovács, et al, 2013: 11; Csanádi et al, 
2010b: 123) and only 22% of the former council tenants sold their owner occupied apartment 
(Kovács, et. al., 2015: 262). The commodification of the housing stock was slowed down by the 
condominium system that delegated the task of the refurbishment of the dilapidated century old 
buildings to the cash poor owner occupiers (Smith, 1996: 176; Kovács, et al, 2013: 5). 

In other examples of the post-socialist transformation of urban property relations (see Sykora, 
2005), restitution of whole buildings was typical, and in these cases the functional changes of 
the real estate (Sykora, 1993) could be realised. Former tenement houses were quickly turned 
into office buildings and hotels. However in Budapest it was not the typical case. Office space 
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was developed rather on the fringe of the historic city than in the centre directly (Horváth, et al., 
2013) and turning whole buildings into hotels was also quite rare compared to Prague or Berlin. 

3.2 Urban rehabilitation and the development of the party quarter 
In certain areas of the inner city that were already designated rehabilitation areas before the 
housing act of 1993, local municipalities remained the main owners of the housing stock and 
could initiate higher scale rehabilitation processes (Kovács, et al., 2015: 251). One such area 
was the most central part of District VII called “Inner-Erzsébetváros” or the “Jewish Quarter”. 
The latter name is derived from the fact that before the Second World War the three most 
important synagogues were operating in this area and that during the war the ghetto of Budapest 
was in this part of the city. The name only came after the regime change and already with the 
touristic branding in mind (see later). The housing stock of the area was in very bad condition 
and the plan of the so called Madách Promenade was proposed (Román, 1998). Demolition of 
housing and office developments were planned but this was never fully realised. 

In the early 2000s when real estate prices were increasing steeply in the whole of Budapest 
the local authority of District VII decided to vacate the municipality owned buildings and sell 
them to investors. This building level privatisation was carried out in a corruption scheme 
(Sipos and Zolnay, 2009) that slowed down the process. The empty buildings still owned by the 
local authority were used for short term hospitality services called ‘ruin bars’ (Földes, 2003). 
These venues were considered as a temporary phenomenon before gentrification (Lugosi, et al, 
2010: 3) as in the example of New York mentioned above. However, in this corrupt 
environment only speculative investors purchased the buildings in ruins. It was also not clear if 
the buildings are allowed to be demolished or not (Perczel, 2007; Csizmady & Olt, 2016). This 
uncertainty meant that investment in the area was stalled until the 2008 real estate crisis when 
the whole process stopped. 

Since 2009 ruin bars returned to the empty buildings of the neighbourhood but at that time 
the owners of the real estate were private companies involved in real estate exchanges rather 
than development. The regulation of commercial activities also changed that year3 and the main 
effect of the new rules were that local authorities lost their right to decide if a bar or a pub can 
open in their jurisdiction or not. Only the control of opening hours remained in the hand of the 
local authorities. Establishing a new ruin bar became easier and contracts were usually made for 
5 years with a further 5 years option. Investment in these bars increased substantially and many 
large scale entertainment venues opened in the area in vacated residential buildings while in the 
empty retail spaces smaller pubs and bars started to operate. Meanwhile alternative and creative 
venues left the area for the adjacent, cheaper and less touristy District VIII. 

By the year 2013 an estimated 3 million consumers and tourists visited the area, and this huge 
crowd meant night noise and dirty streets for the residents. Although the local authority was 
rather ambivalent in the regulation and ineffective in the management of the situation during the 
whole process, in 2013 the new local regulation granted permits for every bar in the area until 
6am in the morning. Since then the area is only referred as the “party quarter” in everyday 
language and in the press. Virtually every retail space of the area is occupied by hospitality 
industry enterprises, most of them serve alcohol and are open until late in the morning. As a 
consequence the tourism industry is booming in Budapest including “stag and hen parties” and 
“pub crawls”, and thousands of apartments were turned into Airbnb flats fuelling gentrification.    

4 PLANNING, REGULATION AND CONFLICTS OF (PARTY) TOURISM IN BUDAPEST 

4.1 Lack of tourism attraction management and planned regulation 
The tourism marketing of Budapest focused for decades on the built cultural heritage and rich 
cultural life, besides thermal baths and traditional Hungarian cuisine (Hughes & Allen, 2005; 
Rátz, 2006). This cultural heritage focus also explains why our research area was referred to as 
the “Jewish Quarter” since the late 1990s although lively and everyday Jewish life and tradition 
was not a feature of the neighbourhood. In 2008 for example the local planning strategy also 
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highlighted Jewish cultural heritage as a tourism attraction. In the late 2000s, the offer for 
creative tourism also appeared in the official tourism marketing (Smith & Puczkó, 2012). 
However, according to our latest research (presented in more detail below) experts consider ruin 
bars and thermal baths as the main attraction of the city. The creative district narrative of the 
most central part of the Erzsébetváros (Tóth, et al., 2014; Egedy and Smith, 2016) is 
overshadowed by the alcohol consumption offer. On the one hand, official tourism marketing is 
less focused on the ruin bar phenomenon. On the other hand, the alternatives of binge drinking 
and stag parties – such as galleries, design shops and architectural monuments (Zátori and 
Smith, 2014) need better marketing and tourism management. Although tourism growth in 
Budapest was 5.2% between 2013-2014, tourists still spend significantly less than in Prague 
(Daily News Hungary, 2015). This difference can also be attributed to the cheap party tourism 
image of the city. 

Orientation of tourists and connection of different types of tourism offers is still lacking in 
the city. This can be attributed to the very fragmented nature of local power with 23 highly 
sovereign districts with different elected political leadership, planning attitudes and regulation. 
The concentration of the party goers in our research area is not only the consequence of the 
unique offer of ‘ruin bars’ but also the much more restrictive regulation of the NTE in adjacent 
inner city districts, especially since the successes of the “party quarter”. In these municipalities 
the main rule is an early closing time at 10pm or at midnight and certain bars and discos can be 
exceptions according to the decisions of local committees or because they have granted their 
permission before the restrictive rules were introduced. It is also visible now that even after a 
strict regulation certain new venues can grant themselves longer opening hours for example in 
the adjacent District VIII.  

4.2 Lack of political representation of the residents 
In District VII the exception for the early closing time is the whole central part of the district 
where in 2013 still more than 15000 residents lived and tried to sleep. Outside this area the 
closing time is midnight for every commercial activity. Although the residents of the 
neighbourhood “punished” the local council members by voting for their opponents, the mayor 
of the district (a politician of the ruling “illiberal” party Fidesz) remained in power after the 
2014 elections. 

Party politicians handled this issue very cautiously and ambivalently. When the local 
authority still had the right to do that (before 2009) in 2005 it declared that only hospitality 
venues with a strong cultural function can get permits. In spite of the corruption accusations in 
the press the mayor easily won the elections in 2006. Just two months before the 2013 
regulation that basically declared the party quarter officially recognised, thanks to the 
modification of the commercial law at national level, 22 bars were ordered to close temporarily 
or their opening hours were restricted. This caused huge controversy in the press but also in the 
ruling party. The cadre of Fidesz who initiated the modification of the commercial law was also 
the mayor of the adjacent District V – the most central and most touristic part of the city. When 
the press asked him about the closure of the bars, he said it was not his intention. Other districts 
however, introduced restrictions of the opening hours in the last few years. 

During our long term ethnographic research about the conflict it became clear that individual 
actions of the locals to defend their interests against the entrepreneurs were ineffective. For 
example if they turned to the notary of the district – the authority responsible for the legal 
operation of the settlement – they received replies and verdicts in favour of the entrepreneurs, 
without a chance of an appeal. Starting court cases against the entrepreneurs is also very risky, 
time consuming and costly and only a handful of residents tried this option without any success.  

In early 2017, a group of civil actions were organised by locals with experience in political 
activism and party politics (see for a similar situation Pixova and Sladek, 2017: 82). This group 
organised demonstrations and could raise the interest of the press that were strongly in favour of 
the “party quarter”. After the work of these activists the public representation of the conflict 
became somewhat more balanced. Local politicians of Fidesz understood that this group has a 
rather strong potential and instead of changing the regulation (so that the most inner part of the 
district will not be an exception anymore) they decided to initiate a local referendum in the 
district. The residents group was initially against this referendum, because they were aware that 

Chapter 8: Heritage and cultural tourism

1693



the whole district will vote about the issue, however only the smallest part of the district is 
involved in the conflict. Later they campaigned for their goals but their resources were very 
scarce. Politicians realised that two months before the national elections it is risky to get deeply 
involved in such a controversial question. Since parties had no campaign for the referendum at 
all, and Hungarian voters go to vote when their preferred politicians ask them to, the turnout 
was miserably low, only 16% - the valid referendum requires at least 50% turnout. It is still an 
open question if the rules for opening hours will change before the 2019 local elections. 

4.3 The Street of Culture 
The Street of Culture was a 3.3 million EUR investment (funded 85% by the European Union) 
in a short section of the Kazinczy street (Funkciób vít , 2008) right in the middle of the “party 
quarter”. The project aimed for the development of cultural functions in the municipality-owned 
buildings and to turn this small section of the street into a pedestrian zone. The results are quite 
disappointing: car and taxi traffic is heavy on this part of the street especially at night and the 
Museum of Electronics was turned into a loud disco, while the office building on the corner of 
the street was turned into a Hostel in 2016 that also has a garden bar in the summer. Among the 
planning documents there is no explanation how this investment into the built environment 
could add to the cultural functions (see Funkciób vít , 2008; Akcióterületi, 2009). 

In short, instead of ameliorating the concentration of alcohol-related noisy venues the EU-
funded and municipality-led project added to the offer of the party quarter. The main results of 
the project are aesthetic. One municipality-owned building was completely refurbished and lost 
the housing function altogether (Kazinczy street nr. 32), while the street got a new pavement. 
The adjacent second building (nr. 36) was repainted but the inside of the building was left 
untouched and social housing tenants remained put, except for the ground floor of the building 
(Akcióterületi, 2009: 88) that was planned to change for community functions. 

In the case of this particular project the orientation of tourism with the help of an information 
and tourism centre (EÖK, IVS: 2008: 103) was planned as well as the promotion and 
commemoration of the Jewish heritage was an explicit goal, since the synagogue of the 
orthodox Jewish community is an important building in this street section. The project also 
planned an environmental education centre on the ground floor of the remaining social housing 
building. 

The environmental education centre (in Kazinczy street nr. 36) was never realised because in 
the planning documents the operation of the centre was delegated to entrepreneurs but nobody 
applied for this task (Funkciób vít , 2008: 2). For years a bar operated in the venue directly 
under the apartments of social tenants causing many conflicts. Since the premises are owned by 
the local authority the bar had to close and now it is used to organise meetings about the 
“migration crisis” (a campaign narrative of the ruling party Fidesz since 2015) or to get to know 
better the local MP candidate of the Fidesz. 

The information point was realised by entrepreneurs in the fully renovated and vacated house 
(nr. 32) but it takes only a very small part of the building and only offers free maps and 
souvenirs. Meanwhile the whole building is used as a restaurant and a bar, that do have some 
community programmes on the first floor but the main motivation of the enterprise (according 
to our interview with the owner of the bar) was the (very) reasonable rent for a fully renovated 
good quality architectural monument building. The restaurant does serve traditional Jewish food 
like many of the restaurant in this area. In short EU funds proposed for cultural and community 
goals were used for physical renovation and the new premises were used by the hospitality 
industry or for the purposes of the fellow Fidesz party members of the mayor of the district. 

4.4 The assessment of the party quarter by residents, non-tourist consumers and tourists 
In the summer of 2017 our research group organised a survey and interview study about the 
issues of sustainable tourism marketing in the party quarter. Our research intended to reveal 
attitudes of three groups of people: residents, non-tourist consumers and tourists towards the 
problems perceived in the area and their consumption habits. The goal of this research was to 
provide data for improvement of the tourism management of the area, to see how much the offer 
and the demand is centred on alcohol consumption and what could be done to reduce the 
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conflict over the use of space to make the area a more sustainable tourist attraction. The surveys, 
short interviews and non-participant observations were carried out by the students of Corvinus 
University of Budapest with our guidance and monitoring in October and November. The data 
presented here is gathered from 574 questionnaires in Hungarian and 361 in English. Quota 
sampling was used to reflect on the age distribution of the 283 local residents with the help of 
the 2011 census. We also analyse here the results of six expert interviews from the field of 
marketing, hospitality and tourism. In this paper we can only present our preliminary research 
data but this could also reveal some interesting insights. 

4.4.1 Findings of the questionnaire survey 
From the viewpoint of our paper we try to highlight here the chances of a more cultural tourism 
offer (presenting the demand side factors that make this possible) and also the problems of NTE 
tourism perceived by locals to show the desperate need for tourism management and 
management of the externalities caused by the NTE and party tourism. The most fundamental 
data that confirms the chance of a more cultural offer is that 82% of the tourists surveyed had a 
BA or higher degree, and their main motivation to visit the city were the cultural and heritage 
attractions. However ruin bars and cheap alcohol was also mentioned by many and the two 
motivations for visit combined were the most frequently mentioned. It is also clear from the data 
that more locals visit theatres and other cultural programmes in the evening than tourists, but we 
have to mention here that there is a very low number of events aimed at the international 
audience (for example plays preformed in English, promotion of tickets and shows aimed at 
tourists).  

Tourists are fascinated by the atmosphere of the area whereas non-tourist consumers mention 
most often bars as its highlight. It is also true that residents are more interested in the cultural 
offers than Hungarian consumers from other parts of the city. This also means that it is not only 
tourists who use the neighbourhood as a “liminal zone”, local consumers are just as much to 
blame for using the area as an all year long festival. According to the questions about the 
motivation to visit Budapest and about the most liked attractions we can clearly distinguish 
between tourists who visit for party reasons in the first place and those who do not. Their 
number in the sample of tourists who visited the party quarter is almost equal, which means that 
many tourists would be interested in other activities as well beyond alcohol consumption, 
however they are not aware of such attractions. Tourists who are not visiting the city for 
partying spend roughly the same amount as party goers and this also means that there is solvent 
demand for more than cheap alcohol. 

About the perceived problems of the party quarter every group mentioned the dirty streets 
and public urination as the most disturbing. It is alarming that every group mentioned among the 
first three problems street crime that was actually not a common phenomenon in Budapest until 
the 2010s at all. For example open street drug dealing was virtually unknown, and street 
prostitution was unheard of in this part of the inner city. It is surprising the even locals 
mentioned the noise level of the streets as only the third most acute problem behind street crime 
and dirt. Locals want to see more police on the street and tourists would like to have more 
public toilets and better street lights. The data makes it clear that beyond the antagonistic 
tensions between locals and hospitality entrepreneurs caused by night noise and crowds of 
tourists the management of the streets and maintaining order is something that every user of this 
space desires. 

4.4.2 Expert interviews 
According to the interviews with experts on the field of tourism and hospitality industry the city 
marketing of the city still concentrates on cultural heritage. According to earlier surveys 
conducted in 2009 (Smith & Puczkó, 2012) tourists also mention the views, architecture and 
thermal baths as the most important attractions. Experts agreed that although party tourism 
phenomenon is still not part of the official marketing of the city it created new image and made 
the post-socialist Budapest more desirable and modern for many.  

Experts also mentioned that ruin bars are mostly marketed by the word of mouth and attract 
the younger generation of visitors in the age group of 25-40 years old. However these 
consumers usually stay only for shorter visits and spend less than older age groups. It was also 
highlighted that this kind of party tourism is less attractive to Asian visitors who do not feel safe 
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among drunk and rough people and less frequently visit the party quarter. Experts also agreed 
that the commercialisation of the party quarter and conflicts with the residents can lead to the 
loss of authenticity and turn the edgy and trendy party quarter into a popular playground. 
Therefore they recommended better surveillance, crime control and regulation. For example 
alcohol related attractions such as pub crawls should be better managed and they consider the 
banning of beer bikes as a step to the right direction. 

There was an agreement among experts that although tourism in Budapest still has a strong 
growth potential, they see problems as well. For example the price of accommodation is still 
very low, due to the large number of hostels and cheap short term rentals. For bigger economic 
impact of tourism longer term visits and cultural and health tourism should be promoted. 

Today tourists mostly identify Budapest with party tourism. However from a broader point of 
view this casts a shadow on other tourism attraction areas of the city. The problem is that 
attractions in Budapest have a ‘mosaic’ structure and are not directly connected with each other 
(Smith, et al., 2009). The castle hill (District I), the historic core of Pest (District V), Andrássy 
Avenue (in Distirct VI) or the Gellért Hill (District XI) are scattered in the inner city and their 
promotion is not harmonised in any way. City planning has not reacted to these issues yet 
(Kádár, 2014) and city marketing lacks innovation (Smith, et al., 2009). The success of the party 
quarter does not change the mosaic distribution of attractions. It concentrates hospitality 
industry so much that other inner city areas with a significant hospitality offer are struggling - 
however this can also be attributed to the restriction of opening hours. After the success of the 
party quarter there is still a lack of coordination and marketing of a whole spectrum of choices. 

5 CONCLUSIONS 

In this paper we presented the lack of city level cooperation of tourism management, and the 
lack of district level actions to handle the problems caused by the commercial success of the 
party quarter. As in many other cases around the world commercial success now threatens the 
image of the neighbourhood, but city leaders and official tourism marketing still avoid the 
whole issue. 

Even if bottom up initiatives of residents with very limited resources try to gain political 
influence, the reaction is a cynical misuse of the democratic institutions such as a referendum. 
Even if the European Union allocates funding for more cultural venues, the result is quite the 
opposite as we illustrated in our case study about the Street of Culture. Meanwhile, venues with 
cultural offers and subcultural buzz are being displaced from the inner city. 

The problems of the party quarter are felt not only by residents who are often portrayed by 
proponents of the party quarter as miserable elderly people who feel offended by others’ 
happiness, but also the consumers and even the tourists themselves. For example, tourists are 
more disturbed by ‘stag and hen’ parties that any other group in the survey! Still the process we 
described here seems to be unchangeable or even desirable for those who have the power to 
change it. 

The often evoked narrative of the entangled political and business interests of uncontrolled 
hunger for profit - labelled as neoliberalism - seems less adequate in the context of the city. The 
party quarter developed unplanned after a state-led gentrification effort ruined by corruption. 
Other inner city districts restricted their night time offer to please the local voters, instead of 
jumping on the bandwagon. On the other hand exceptions to the regulations are adequate 
illustrations of post-socialist neo-patrimonial capitalism. After the centralisation of power since 
the illiberal turn in 2010, city and district level authorities are in the hands of the national level 
institutions. 

Still there is a chance for a more cultural offer in Budapest if there is political will to take 
steps towards this direction. The hunger of tourists to know more about the history of the Jewish 
quarter is so strong, that an obviously fraud attraction the so called “Shoah Cellar” can exist. A 
tiny cellar with nothing more than a few miserably presented photos and a con-artist “curator” 
who falsely claims that there was a Nazi bunker there, Theodore Herzl lived in the building and 
the centre of Hungarian Judaism was there since the 18th century4 is becoming successful and 
even makes it to the recommendation of the New York Times5. Thankfully, there are several 
other genuine Jewish sites in the area (e.g. synagogues, Jewish museum and tours, part of the 
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ghetto wall) which are interpreted well and attract large numbers of Jewish and non-Jewish 
tourists. However, the promotion of these has become somewhat eclipsed in recent years by 
narratives and debates about the NTE and party quarter. 

It is obvious that the cultural offer of Budapest should be promoted beyond the architectural 
heritage, however that should be preserved and not demolished. Alternative cultural places 
should be supported for example by providing space for artists (many of whom have already 
started to move to more affordable District VIII) in the municipality owned retail spaces instead 
of more bars. The bars and other hospitality venues should be forced to have quality standards 
and cultural programmes. Those places that already have this cultural vibe should be promoted 
and preserved. Theatres and movies should also aim for foreigners and their marketing should 
be coordinated by the tourism agency. After all, the so-called ‘Budapest Broadway’ (Nagymez
Street) with the highest concentration of theatres in the city is located only a few metres from 
the party district. There should be less venues open after midnight and the authorities should 
keep the existing regulations on the street. However in an illiberal country this depends on the 
will of the highest level in politics. 

ENDNOTES 

1 TOURISM AND THE NIGHT An Interdisciplinary Symposium 14th and 15th July 2017 Hosted by the 
Department of History, Sociology and Criminology in conjunction with the Tourism and Events 
Research Group at THE UNIVERSITY OF WESTMINSTER 

2https://www.rollingstone.com/music/news/berghain-the-secretive-sex-fueled-world-of-technos-coolest-
club-20140206 

3 210/2009. (IX. 29.)Government regulation of the 2005. CLXIV. Law 
4http://hvg.hu/kultura/20171127_szelhamoskodni_holokauszt_emlekevel_shoah_cellar_toronyi_zsuzsann

a and 
https://index.hu/tudomany/tortenelem/2017/12/04/soa_pince_shoah_cellar_muzeum_holokauszt_szelh
amossag_tortenelemhamisitas/ 

5 https://www.nytimes.com/2018/03/29/travel/36-hours-in-budapest.html 
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1 INTRODUCTION - CULTURAL HERITAGE, TOURISM AND CITY TODAY 

One of the major topics of debate in the past two decades is how we use and treat the past and 
culture. It raises the questions such as who decides about the use and management of cultural 
heritage assets. This debate is important for understanding identity and it is a crucial part of any 
conservation plan for heritage attractions (ICOMOS, 2000). 

Being the main international contributor to the development cultural tourism is being 
recognized as a distinct product category since the late 1970s. During that period, tourism 
marketers and tourism researchers concluded that large number of people travelled specifically 
to gain a deeper knowledge of the culture of a destination (Tighe, 1986). The World Tourism 
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ABSTRACT: During the last several decades, the nature of tourism has changed. Technological 
and social changes made tourism more affordable and accessible for people, and shift in tourism 
from leisure to self-discovery. Cultural tourism, oriented towards heritage and tradition, is one 
of the fastest growing markets in the industry today. It provides an opportunity for people to 
experience culture in depth, whether by visiting attractions, historic or culturally places, or by 
taking part in cultural activities. It could be the initiation and the main potential of the 
development of undeveloped regions and towns in its surroundings. Iron Gates or erdap in 
Serbia is the longest gorge and probably the most attractive scenery along the Danube. This 
region possesses many features to be considered as an exceptional cultural landscape. Many 
small towns along the Iron Gate are rich by valuable natural and cultural heritage and attractive 
for tourists thereof. However, due to limitations in their accessibility and infrastructure, they 
have faced many socio-economic challenges in the recent decades. A proper case is Golubac. 
Despite the facts that this town is positioned in the widest part of the Danube and has the 
notable medieval Golubac Fortress, it has been in decline for decades. Golubac is still marked 
with the acute problem with decreasing population, overall isolation and the weak accessibility. 
The newest incentives and investments have made influence enough to overcome these negative 
patterns. They are mainly based on conventional planning and strategic documents, which have 
not carried adequate on-site investigations on how people comprehend space as a potential to 
improve the offer of cultural tourism. Hence, the aim of this paper is to present how to use one 
such research to obtain the data that can be used to properly link cultural tourism with 
identification of the town image and identity. However, the methods that were used in analysis 
could be divided into two parts and include: (1) method of direct surveying of inhabitants based 
on the Kevin Lynch’s determination of the image of the city and (2) the method of mapping 
users on social maps (via social networks). This research has indicated the potential of the 
analysed area for the strengthening of the local image and connections between cultural heritage 
and town of Golubac. 
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Organization (WTO) estimated two decades ago that 37 percent of international tourists are 
cultural tourists (Gratton & Richards, 1996). This figure is even bigger today, because cultural 
tourism leads the growth of travel sector (Sellier, 2015). 

In practice, cultural values increase where cultural assets and tourism products are easy for 
consumption by visitors (Urry, 1990; Stocks, 1996; McKercher & du Cros, 1998). As Zukin 
(1995) stated culture is in many ways the timeless business of the cities. The richness of 
heritage that creates spectacular structures is concentrated in cities and tourists visit these places 
to get a “cultural fix”. One obstacle is that safeguarding of urban architectural forms and ritual 
practices raise certain problems. Government tends to preserve historic monuments and to 
support their own interests, there is much less attempts on the need to preserve vernacular 
cityscapes and the authentic ways of life developed in them (Zukin, 2010). 

The identity of space is strongly personal experience. “Identity is the characteristic that allow 
us to differentiate one space from another” (Arthur & Passini, 1992, p. 87). “Soul of the city” is 
a memory, considered as a structural connection between the city and its inhabitants 
(Halbwachs, 1950; Boyer, 1995). Halbwachs, pointed to the interaction beetween the city and 
its inhabitants, stressing the fact that memory has got historical dimension and that it could be 
adapted and changed by the inhabitants and people who visit the city. The relationship between 
group of the people and their own ideas about the place goes in two-ways and have a significant 
effect on the image that this group forms on itself, but at the same time they adapt themselves to 
the space, closing within the boundaries they have formed (Boyer, 1995; Djukic, 2011). These 
processes, which are recorded in individual urban units, monuments and our performances and 
the experiences of integrally possessing identities and continuity, explain in part the reasons for 
embedding bribes into the foundations of the city (Boyer, 1995). The collective memory enables 
us to feel more comfortable in a certain area, to get better and to accept it as an integral part of 
our own memory image. The cognitive process of interpreting data and associated metadata of 
cultural heritage assets transforms the relationship of the visitor/user from that of a mere 
encounter with the place into a closer relationship with it, introducing anchors to localised 
narratives and individual interpretations of the cultural heritage, as this enhanced with digital 
technolo-gies. The central idea of this understanding is that the cultural expressions could be 
experi-enced based on spatial, temporal and other contextual conditions (Calabrese, 2009). 

Kevin Lynch as one of the founders of social aspect of the identity of urban space research 
how people understand and remember the city (Andrade, 2005). According to Lynch, a city is a 
powerful symbol of a complex society. It is the product of immediate sensation and of past 
experience and it is used to interpret information and guide action. The image of every city has 
three main components (Lynch, 1960): 

1. Identity - recognition of urban elements as separate entities; 
2. Structure - the relation between the urban elements and other objects to the observer; 
3. Meaning - practical and emotional value to the observer. 

Being positioned at the first place, identity plays an important role in the theory. Lynch 
(1960) pointed that legibility was especially important for the recognition of space identity. The 
approach he further developed into five elements how people determine city image – through 
the differentiation of paths, edges, districts, nodes and landmarks. 

2 METHODOLOGY 

The first part of research was survey based on the methodology of Kevin Lynch’s theory of the 
city image. It is materialised in the form of a questionnaire with semi-closed questions (Figs. 1-
2). Each element is elaborated into two questions except the last one. All questions target the 
spatial elements of the central part of Golubac, where the most of local heritage is situated 
(apart from the most valuable Golubac Fortress, which is located 4km east from the town). This 
area is approximately 25ha large. Mental maps were accompanied with the questionnaires as a 
manner for converting obtained answers in space and to easier the orientation of respondents. 
The survey was conducted during 2017 in two short periods; the first one was solely oriented 
towards local population; the second part was dedicated to tourist visitors. 
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Figures 1 & 2. The questionnaire developed by Kevin Lynch’s theory of city image – fulfilled original in 
Serbian language (left) and questionnaire form in English translation (right). 

The research took account that the identity of space is strongly personal experience. 
Therefore, more than 250 respondents participated in the survey. Approximately 200 of them 
are permanent residents of Golubac (more than 10% of the overall population), and 
approximately 60 of them are tourist visitors. Both surveys contained the same questions to 
allow direct comparison between the two groups. 

The second part of research was based on social networks analysis. It was conducted with the 
focus on the most used mobile applications - Tweeter and Instagram. For Twitter analysis, the 
new software application Twitter search engine is used, developed at University of Niš - Faculty 
of Electronic engineering. The aim was tracking and measuring the intensity of users in the 
monitored territory, testing the latest behavioural patterns of them. Twitter is one the most 
popular data sources for research (Pereira dos Santos et al, 2012; Mislove et al, 2010) because 
of its open network allows access to information published through the platform. Instagram is a 
relatively new form of communication where users can easily share their updates by taking 
photos or videos and adding hashtags with the location. It has seen a rapid growth in the number 
of users, as well as uploads since it was launched in October 2010. In spite of the fact that it is 
the most popular photo capturing and sharing application, it has attracted relatively less 
attention from the research community. Hashtags are not much different to the ‘keywords for 
finding information’. The way how hashtags make communication filterable and organized 
could be put to great use for getting feedback and suggestions. When you tap on the hashtags 
you can see photos with their exact location. There are nine top posts followed by all the photos 
starting from the most recent photo (Fig. 3). It’s one of the few social media platforms with a 
Search and Explore tab in its app. 
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Figure 3. Results gathered from social network analysis – showing number of hashtags for the area of the 
city of Golubac. 

3 CASE STUDY 

For the purpose of research, the town of Golubac was chosen for a case study. Golubac is 
located in Eastern Serbia, along the river Danube, which is also the national border to Romania 
in this part. This is the area where the river is widest along its flow (Fig. 4). Danube has a huge 
potential for the town, but at the same time it remains insufficiently used at the present moment. 
The river is an important transport and tourist corridor that connects the Golubac with the rest of 
Europe (Arhiplan, 2011). 

Figures 4 & 5. The widest part of the Danube in the front of Golubac Town and the entrance of Iron Gates 
Gorge at Golubac Fortress (author: B. Antoni ). 

At the entrance of the Iron Gate Gorge, the medieval Fortress of Golubac is situated (Fig. 5). 
Golubac fortress is one of the most picturesque assets of cultural heritage in Serbian Danube 
Iron Gate region (locally known as erdap). The entire region is among five national parks in 
Serbia due to its natural beauty (Fig. 6) and Golubac fortress is under national protection, as a 
national monument of exceptional Importance ( irkovi , 2008). The tourist offer of the area 
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around Golubac includes intangible cultural heritage which is modestly and inadequately 
presented and interpreted. 

In spite of rich natural and cultural heritage, Golubac Municipality is in a constant decline. It 
has lost more than 55% of its overall population since the Second World War. Local population 
is rapidly ageing (Fig. 7). Golubac is among 20% of Serbian municipalities whose economic 
performance is below 50% of average during last decade (SORS, 2013). 

Figures 6 & 7. Natural beauty of Iron Gates Gorge (left); The ageing of population is visible in Golubac 
(right) (author: B. Antoni ). 

4 RESULTS 

Following the structure of the research methodology, results of the research of the territory of 
Golubac will be presented in two parts. 

4.1 Image of Golubac 
Results of nine questions are given in the order as they are organised in the questionnaire 
(Vukmirovi , Djuki  & Antoni , 2017). All mentioned locations in Golubac centre, included in 
questionnaire, are presented in the Figure No 8: 

Figure 8. Map of central Golubac with marked locations that are included in the questionnaire (Author: B. 
Antoni ). 
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4.1.1 Question 1 (Fig. 9): Which streets do you usually use for movement? 
The first question is generally related to the main paths in the town. There is a clear difference 
between two respondent groups. Tourists (left) prefer more the Danube riverbank than local 
respondents (right), who are slightly more attached to Cara Dušana Street, which is the main 
commercial street in the town. Similarly, Vuka Karadži a Street, next to the town market (e.g. 
bazaar) and the main link to the upper part of the town, is important for some residents. 
However, it is quite imperceptible for tourists. 

Figure 9. Which streets do you usually use for movement? (Author: M. Vukmirovi ).

4.1.2 Question 2 (Fig. 10): Which path do you use to get the riverbank? 
This question is very important for tourist attractions, due to the main concentration of historic 
buildings and streets is close to the Danube. Golubac Fortress, which is located outside the 
town, is also visible from quay; from the town quay, very picturesque scenery with the fortress 
and the entrance of the gorge opens. Three streets are concretely offered in the question due to 
their importance in street matrix and the concentration of historic fabric. The different answers 
between tourists (left) and residents (right) are even more noticeable in this question. Tourists 
are very attached with the main square (80%), while residents often use also the other streets to 
reach the Danube quay. 

Figure 10. Which path do you use to get the quay? (Author: M. Vukmirovi ).

4.1.3 QUESTION 3 (Fig. 11): Which streets and the other obstacles restrict your movement in 
the coastal part of Golubac? 

This first question dedicated to the research of edges in town space. In contrast to the previous 
questions, the answers of both tourists (left) and residents (right) are similar. Both groups with 
most of answers (60%) identify the main street (“the highway”) as the main obstacle for their 
movement in central Golubac. The other included streets are chosen for the questionnaire 
because they are steep, spanning the lower and upper part of the town. Nevertheless, they gain 
less than 15% of responses by both groups. A clear conclusion is that functional obstacle (the 
town thoroughfare, overloaded with transitive lorries and buses) is more critical as an edge than 
physical obstacle, represented in steep streets. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1706



Figure 11. Which streets and the other obstacles restrict your movement in the coastal part of Golubac? 
(Author: M. Vukmirovi ). 

4.1.4 Question 4 (Fig. 12): Which traces do you avoid because of the very steep slopes? 
This question excludes the most frequent streets next to the Danube. Instead of them, steep 
streets that link the centre and upper (residential) part of Golubac. These streets, seen negatively 
for easy movement, have also a positive side in the context of tourism; they lead to the 
prospective viewpoint on the town, the wide Danube, the fortress and nearby landscape, making 
an extraordinary panorama. Opposite views are evident between tourists (left) and residents 
(right). The first group recognise Vuka Karadži a Street as by far more prevalent answer (45%). 
This street is also the only one that has municipal and regional significance. The other streets 
are important just for residents and they thereby opted more often for them in this question. 

Figure 12. Which traces do you avoid because of the very steep slopes? (Author: M. Vukmirovi ).

4.1.5 Question 5 (Fig. 13): Which district stands out for its recognition in the broader area of 
Golubac? 

This question is related to the analysis of the recognition of the town district. The answers of 
both tourists (left) and residents (right) are comparable. Both groups recognise the unities 
around the town quay and around the fortress as more significant. The small preference in both 
cases is given to the area of Golubac Fortress. Considering that this area is very small and 
limited by available facilities (the fortress + visitor centre), this question points that the town 
centre is still insufficiently recognisable as an asset to be explored and enjoyed. 

Figure 13. Which district stands out for its recognition in the broader area of Golubac? (Author: M. 
Vukmirovi ). 

Chapter 8: Heritage and cultural tourism

1707



4.1.6 Question 6 (Fig. 14): Which district do you consider the least secure at night? 
The second question relevant to districts has a more negative pretext; it pertains to security issue 
during night. The most often choice for both tourists (left) and residents (right) the main street 
(“the highway”), with more than 1/3 of answers. Conversely, the groups of respondents are very 
different by the other choices. Tourists estimate that the town park is almost at the same place 
by (in)security as the main street. The other options are negligible for them. However, all of 
choices (apart from the main street) are equally represented in the case of local respondents. 
This score indirectly shows that tourists poorly know the town districts that are far away from 
the inner centre of Golubac, where the main street, main square and the won park are located. 

Figure 14. Which district do you consider the least secure at night? (Author: M. Vukmirovi ).

4.1.7 Question 7 (Fig. 15): In which node do you prefer to stay or meet up when weather is 
nice? 

This question is the first one from Nodes section. In accordance to the most preferred answers, 
both tourists (left) and residents (right) enjoy staying and meeting up in the centrally-located 
places, such as the town quay, park and squaring. Some of local respondents identify the other 
options (e.g. town market – green andbazaar), but these answers are in strong minority. 

Figure 15. In which node do you prefer to stay or meet up when weather is nice? (Author: M. 
Vukmirovi ). 

4.1.8 Question 8 (Fig. 16): In which node do you prefer to stay or meet up when weather is 
bad? 

The second question from this part is formed to be opposite to the previous one; it is related to 
the recognition of the places to met and stay during bad weather. Even though open public 
spaces in the town centre as the best positioned answers from the previous question (“nice 
weather”) are still important for both tourists (left) and residents (right), the leading position in 
both cases is the town square. This space is encircled by buildings and commercial and leisure 
facilities, which probably make it more appropriate option during bad weather. The Danube 
quay with port takes the third place by this question, which can be contribute to the general lack 
of side closed facilities and protection against bad weather conditions. 
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Figure 16. In which node do you prefer to stay or meet up when weather is bad? (Author: M. 
Vukmirovi ). 

4.1.9 Question 9 (Fig. 16): In your opinion, what is the main symbol of Golubac? 
The question related to landmarks is semi-closed one. Both tourist (left) and residents (right) 
had to choose among several locations, but a dominant majority in both cases opted for Golubac 
Fortress (slight majority) and the Danube (strong minority). Only the town square gains several 
answers in the case of residents. This clearly demonstrates that both groups are aware of the 
most important and tourism-exposed local assets. 

Figure 17. In your opinion, what is the main symbol of Golubac? (Author: M. Vukmirovi ).

4.2 Social networks 
As a first step of analysis regarding geo-mapping, all geocoded tweets sent between 2011 and 
2017 were collected within predefined place of interest determined by coordinates (Latitude 
44.660241, Longitude 21.679019, Radius 300m). The cumulated data illustrating attractiveness 
of place, based on activities of twitter users in Golubac, are given in Table 1. 

Generally, Twitter social network analysis based on TSE application provides specific 
locations in the area of Golubac where the highest number of people are concentrated, as shown 
in Figure 18. The distribution of tweets by applications and languages are shown in Figure 19. 

Figure 18. Distribution of tweetsin the area of Golubac (Authors: N Dinki  &N. Dzakovi ).
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Table 1. Number of Tweets. 
Analysis type Golubac Fortress

Total number of Tweets 61
Number of users 44
Number of applications 5
Number of languages 8
Number of likes 36
Number of re-Tweets 2
Number of followers 85253
Number of friends 50872

Figure 19. Distribution of tweets by applications and languages (Authors: A Djuki  & J. Jokovi ).

Hashtags (location tags) analysis by number is showed in Table 2 and Figure 20. 

Table 2. Instagram search and explore hashtags analysis, showing first five results. 
Location Translation into English Number of location tags
01.  #golubac - 6675
02.  #golubacfortress - 970
03.  #golubackatvrdjava Golubac fortress 778
04.  #golubacki grad Golubac town 317

TOTAL NUMBER 8740

Analysing the table, #golubac is the most used for location tags, although majority of pictures 
is from the fortress itself. However, other hashtags are referring particularly on the fortress, such 
as #golubacfortress, #golubackatvrdjava, and others. There are more than 15 different hashtags 
referring to the city and the fortress, and total number of all users is around 9152. In comparison 
to similar research we conducted via Instagram analysis for the area of Golubac, it can be 
concluded that there is the significant number of users who have visited the area of Golubac 
town or are interested in it. 
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Figure 20. Instagram search and explore (Author: T. Radi ).

5 DISCUSSION AND CONCLUSION 

Findings from the survey can be organised in several key points: 
1. The main street is seen as a contested urban space in Golubac by both groups of 

respondents. At the same time, it generates the greatest concentration of urban 
facilities, users and urban heritage (historic buildings and ambient) and it is a obstacle 
due to its overload by heavy transport, which paradoxically significantly contribute to 
revenue of the businesses located along the street. Therefore, the main street can be 
named as a major challenge in any future development project that encompass both 
(cultural) tourism and space; 

2. The Danube riverside with quay, part and port is more important for tourists that to 
the residents. Considering cultural heritage, this area is more important as a viewpoint 
to cultural heritage (the fortress) than the place where users can find it. However, it is 
not a desirable place to be during bad weather, which had to be underline in the future 
town projects; 

3. Transversal streets to the Danube are not recognised as a potential for cultural tourism 
despite they have preserved historic look. Those located in lower part of the town can 
be easily transformed into thematic areas; the upper ones can be improved to allow 
tourist visitor easy approach to several nice viewpoints from the upper part of 
Golubac. This is a totally unused potential; 

4. The last but not the least, Golubac Fortress, even though is not located in the town, is 
visible from its long riverside and it is the constructive element of townscape thereof. 
The recognition and upgrading of the viewpoints from the town to the fortress can be 
useful method to improve the entire riverside, which still lucks facilities in both 
functional and design manner. 

Findings from social-network analysis point two key points: 
1. The analysis of Tweets shows that the number of active users (not followers) 

interested in Golubac Fortress is quite small comparing with the number of tourists 
and residents. Second, users are more attached with photo-sharing (Instagram) than 
with place-sharing (Foursquare). Indirectly, this concludes that the visual appearance 
of the fortress in photos is more important interesting for social-network users that its 
location in surrounding, i.e. surrounding still cannot offer the same experience as the 
fortress. 

2. The analysis of Instagram supports the aforementioned conclusions that Golubac 
fortress is five times more visible to the social-network users that the town. This is 
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especially evident for some locations in Golubac Town. The only named location is 
Golubac quay (#golubackej and #golubackikej) has the negligible number of searches 
and explores. 

The entire research results demonstrate that cultural heritage is very appreciated by all 
participants in both surveys (questionnaires and social-network analysis). In the survey, the last 
question regarding the town symbol clearly confirms this statement. However, this question also 
underlines that both tourists and residents hardly identify any other potential, apart from 
Golubac Fortress and the Danube with riverside. Similar results are obtained in social-network 
analysis. Thus, special efforts in the future projects and agendas should be given to the 
redevelopment of the historic centre of Golubac. Protected historic houses and buildings that are 
scattered through the centre can be used as nodes to make a new network for organised tourist 
tours and free walks. In that way, the whole centre can be evenly revitalised by cultural tourism. 
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1 INTRODUCTION 

In recent times, cultural tourism related to industrial heritage has turn to be an important issue in 
Italian context, envisaging a niche opportunity, far from traditional archaeological and artistic 
tours (Natoli and Ramello, 2017). In that, company towns represent a potential resource in the 
framework of a sustainable tourism, addressed to “inclusive and quality education for all” and 
“lifelong learning”1. 

Discussion toward such an opportunity has been endorsed in conferences and publishing 
activities, having as a due reference some outstanding case-studies (Sassi, 2013; Gasparolo, 
2015; Terminio, 2017), such as Crespid’Adda settlement (UNESCO listed since 1995) and Ivrea 
settlement (insert in 2012 in UNESCO Tentative list as “industrial city of the 20th century”), but, 
also, some, nationally listed, visionary working communities, as San Leucio (close to Caserta, 
dating the end of the 18th century) and Leumann (close to Turin, dating the end of the 19th 
century). In parallel, Carbonia, in Sardinia, awarded in 2011 by the Landscape Award of the 
Council of Europe for “The Carbonia project: the landscape machine”2, discloses the potential 
interest for the new towns of Fascism regime. 

Friuli Venezia Giulia region (NE Italy) have recently approached in a systematic way the idea 
of cultural tourism as an opportunity of sustainable development, balancing the voids due to the 
relocation of industries, relocated abroad3. 

According to such a background, the paper is aimed at exploring the tourism potential of 
company towns’ heritage in the region, related to the presence in its territory of three relevant 

Exploring the cultural tourism potential of the company town’ 
heritage in Friuli Venezia Giulia Region (NE Italy)

A. Frangipane & M. V. Santi 
University of Udine, Udine, Italy 

ABSTRACT: The paper is aimed at exploring the tourism potential of company towns’ heritage 
in the region, related to the presence in its territory of three relevant assets: the mining village of 
Cave del Predil, the shipyard settlement of Panzano and the agricultural-industrial new town of 
Torviscosa, both dating the early 20th century. Up to now investigated singly, neglecting their 
connective significance, both from a logistic and thematic point of view, the three company 
towns, in their complementary essence, close to important tourist locations, represent for the 
authors a cultural tourism potential to be investigated. Having in mind the issues of a 
differentiated offer, meeting the needs of young and elder people, fragile stakeholders, soft 
mobility and slow tourism, the study defines opportunities of sustainable development, getting 
advantage from a unique geographical position, in the centre of Europe, at the crossroad of 
German, Italian and Slavic cultures and cultural routes. 
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assets: the mining village of Cave del Predil, the shipyard settlement of Panzano and the 
industrial-agricultural new town of Torviscosa, dating the early 20th century, having as a 
background existing tangible and intangible networks. 

Up to now investigated singly, neglecting their connective significance, both from a logistic 
and thematic point of view, the three company towns, in their complementary essence, close to 
important tourist locations and networks nodes, represent for the authors a cultural tourism 
potential to be investigated. 

Having in mind the issues of a differentiated offer, meeting the needs of young and elder 
people, fragile stakeholders, soft mobility and slow tourism, the study defines opportunities of 
sustainable development, getting advantage from a unique geographical position, in the centre 
of Europe, at the crossroad of German, Italian and Slavic identities and cultural routes. 

2 TERRITORIAL, CULTURAL AND TOURISTIC CONTEXT OF FVG REGION 

The size and condition of the industrial heritage in Friuli Venezia Giulia (FVG) region is the 
results of the industrial development which has brought, since the mid 19th century, about 
modern production processes in a territory still deeply related to agriculture and farming. 

As a result, the traces of the early development are found in proto-industrial buildings such as 
flourmills, spinning mills and steel mills, which are a constant and widespread presence linked 
to the highly developed water system. Large textile factories date back to the successive period 
of industrial development of the territory, i.e late 19th century, for example the plants in 
Pordenone and Udine the areas, as well as in Gorizia and Trieste, the main towns of the region. 
From World War I, for economic and certainly infrastructural reasons, there has been a 
substantial slowdown in the industrial sector growth, but there are still notable examples of 
industrial architecture and activities of the early 20th century, as the ones in Cave del Predil, 
Torviscosa and Panzano. The 50s and 60s onwards, the development of industry implicated the 
formation of a number of new production areas, in which, however, notable architectural works 
can be found (Santi, 2015). 

The industrial heritage of the region is thus substantial and varied, but it is also an heritage 
which is often left abandoned and not fully understood so that (even though there are good 
examples of restoration and renovation4, and the efforts of private and public organisations, 
such as the regional Cataloguing Centre and other initiatives for documentation5) many works 
are still little known and enhanced. As a consequence, a comprehensive approach, which 
considers the potential of the existing physical networks and the opportunities of strategic 
networks appears to be the one of the best solution for the preservation and valorisation of this 
heritage. 

The tourist potential of the Region, in accordance with the European strategy of promotion of 
thematisation6, authenticity and interregional cooperation, is related to its geostrategic position 
as a node between Italy and north-eastern neighbouring countries (Slovenia and Austria) with 
existing infrastructures that already reinforce this role. Furthermore, the historical and natural 
heritage in the area, due to its sizable value and its plural identity, has inspired the enhancement 
of cultural tourism circuits that have an international appeal, which could also be connected 
with similar offers from other countries. Unfortunately, in this sense, a clear example of a lost 
opportunity is the lack of dedicated initiatives in this European Year of Cultural Heritage. 

Additionally, the FVGtouristic planning (Strategic Tourism Plan), following the EU 
guidelines which include sustainability, services, valorisation of environmental and cultural 
resources in the area, is currently focused on the concept of “slow tourism”. 

3 COMPANY TOWNS HERITAGE IN THE REGION 

The industrial heritage in the Region - as surveyed and collected in the Regional Catalogue of 
Cultural Heritage - counting about 700 assets -, includes industrial types, ranging from the 
oldest factories linked to the water system, textile factories, such as spinning mills and cotton 
mills, furnaces, to the modern industrial complexes (Piccinno, 2001, Valcovich & Croatto, 
1994). However, taking into account that industrial heritage not only includes manufacturing 
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buildings, but also machineries, company archives, industrial processes, workers' houses and 
services, one of the most interesting assets is that of the Company Towns, which usually include 
all this elements. 

The presence, in the region, of several remarkable industrial complexes - with their housing 
and services - disclose the historical relationship between life and work. 

They characterized the development of industrial settlements since the 18th century; while 
model villages spread across the most industrialised European countries and Italian regions 
(besides the unique case of the industrial and agricultural village in Alvisopoli, in the 
neighbouring Veneto Region), in Friuli Venezia Giulia the purpose to home the workers near 
the factory led to the construction, at the end of the 19th century, of the first working class 
houses near the main textile factories, such as the cotton mills of Bulfons (Tarcento, Udine) and 
Straccis (Gorizia) and the AmideriaChiozza factory (Ruda, Udine). The idea of the factory 
town, as an answer to the needs of reconciling home and work in a single place, functional both 
to the interests of the entrepreneur and to those of the workers, was properly realized in the 
construction, in the early 20th century, of the mining village of Cave del Predil, the shipyard 
settlement of Panzano and the industrial-agricultural new town of Torviscosa. 

The mining village of Cave del Predil (Predil Quarries, once Raibl), close to the Austrian 
border, is a relevant example, at a national level, of a settlement linked to the territory by its 
productive vocation, in this case the exploitation of zinc and lead mines, and characterized by 
the presence of industrial, residential and public buildings. The value of the industrial complex 
has been recently highlighted also in the Regional Landscape Plan of Friuli Venezia Giulia7, 
which has listed the site as a “Pole of high symbolic value” due to the identity value it 
represents for the territorial context. The closure of the mine, in 1991, led to the abandonment of 
part of the historical buildings and to the progressive depopulation of the settlement 
(Frangipane, 2017), which today sees among the few economic resources the activity of the 
“Polo Museale Cave”8, which includes the the “Museum of Military History of the Julian Alps - 
MSM” and the “International Geological-Mining Park - PIG” and the permanent exhibition of 
the “Mining tradition of Cave del Predil” (Fig. 1).

The Torviscosasettlement, in the middle of the southern plain, is an example, at an 
international level, of industrial-agricultural new town of the early 20th century. Starting from 
1937, the SNIA companybuilt - in the area of Torre di Zuino, devastated during the First World 
War - a factory town for the utilization of cellulose. The chemical production combined 
agricultural production in the “Agenzie”, farms built outside the town in the areas conquered 
from the sea by an outstanding land reclamation (Bortolotti, 1988). As the manufacturing and 
farming activity progressively employ thousands of people, the need to accommodate workers 
and families and to enable their leisure and social activities led to the construction of ‘serial’ 
buildings, which were intended to home different working categories (laborers, employees, 
managers, farmers, ...) and some public spaces (theatre, refectory, swimming pool area, ...). The 
SNIA technical office carried out directly the expansion and maintenance works for the factory 
and the residential areas until the 70s, when the sale to the workers of the occupied dwellings 
begins. Since then, the “CID, Centro InformazioneDocumentazione” - reopened to the public in 
2014 - houses the important documentary heritage related to the history of Torviscosa, making it 
accessible to all and promoting its knowledge and study9 thorough temporary/permanent 
exhibition and publishing activity (Fig. 2). 

The Village of Panzano, built from 1908 around the shipyard of Monfalcone (at the initiative 
of the first owners, the Cosulich family), is one of the most significant example of urban 
planning carried out by the industry in the regional territory. The settlement was conceived 
according to the model of the garden city, envisaging the creation not only of residential 
buildings, but also of a series of public spaces, such as a theatre, shops and sports facilities... 
Furthermore, the residential area was developed in two distinct parts, one for the labourers and 
one for the employees, characterised by different building types, dwellings sizes and 
architectural details, which highlight the novelty of the idea of reproducing the hierarchical 
composition of the production organization of the plant in the urban planning and building 
structure (Valcovich, 2009). In the last decade the neighbourhoods of workers’ housing and the 
two large hospitality structure (“Albergooperai” for workers and “Albergoimpiegati” for 
employees) have been restored, giving back to the community a system of places with a high 
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cultural value and tourism potential; the The Shipbuilding Museum of Monfalcone - MuCa is 
located on the ground floor of the former hotel “Albergooperai” in the Village10 (Fig. 3). 

In view of their historical, urban and architectural features, the three industrial settlements 
hold a first extraordinary potential related to the present collective recognition of the industrial 
territory as a cultural landscape. 

Their increasing potential is supported by the rising awareness of the opportunities for 
sustainable development al local level using existing tangible and intangible networks, which 
enable a more inclusive and low-impact access to- and use of- the heritage. 

Figure 1. Cave del Predil mining village (A. Frangipane, 2018).

Figure 2. Torviscosa agricultural-industrial new-town, workers housing and houses in the “Agenzie” 
(M.V. Santi, 2015). 
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Figure 3. Panzano village and the shipyars of Monfalcone (http://ilpiccolo.gelocal.it/, 2015).

4 TANGIBLE AND INTANGIBLE NETWORKS FOR HERITAGE ACCESSIBILITY AND 
ENJOYMENT IN FVG 

The exploration of the potential of the cultural heritage subject of the study starts from the 
analysis of the existing networks; whether they are tangible networks (such as physical 
networks characterized by hard connections - highways and railways - and soft connection - 
slow mobility routes) or intangible networks (such as the thematic routes with multiple 
connotations - including culture and tourism), there are numerous connections in the area, with 
local or interregional relevance, and they are characterized by the presence of ‘branches’ and 
‘nodes’. 

These 'nodes' have assumed over time, or will assume, the role of attractors, e.i.key elements 
of the network capable of generating positive effects on the whole system, according to the idea 
of a sustainable development through the use and exploitation of existing tangible and 
intangible networks. 

4.1 Physical networks 
The principles of Sustainable mobility (Sustainable Transportation)11 introduced in Europe in 
the last decades have significantly changed administration initiaves, people attitudes and, in 
general, the way of access, use and enjoy the places and spaces, among which the cultural 
heritage sites. 

The exploration of the soft-mobility networks therefore appears to be particularly suitable to 
the purpose of the study, also considering its lateral potential: i. the ecological scope: energy 
savings / traffic and emissions reduction; ii. theperceptual aspect: understanding the landscape; 
iii. the strategic aim: improving the accessibility to the landscape and the cultural heritage; iv. 
the touristic aim: favouring sustainable tourism processes through slow travel and eco-tourism. 

In this regard, the Regional Landscape Plan of FVGRegion highlights the current state and 
the future development of the soft-mobility network, also in its connection with interregional 
routes. In detail, the principal networks presented consist of bicycle path and pedestrian 
footpath, while other mentioned ‘slow travel’ paths are horse trails, waterways, and panoramic 
roads. 
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The firs layer of the sustainable mobility network consists in the cycling mode paths, which 
includes cycle lanes and thematic cyclo-routes, among which the Alpeadria route (direction 
north-south, from the Alps to the Adriatic see), and the Adriatic route (direction east-west, near 
the coast); additionally, there are several cycle networks of regional interest - ReCiRe and two 
main cross-border cycle itineraries, FG1 (direction north-south) and FG2 (direction east-west). 

The second layer of the sustainable mobility network consists in the pedestrian mode paths: 
pedestrian footpath of great landscape value, pilgrimage routes and devotional paths, streets of 
historical, cultural or artistic value including Roman ones (e.i.“Cammino Celeste”, “Via 
Postumia”, “Via Flavia”). 

All this ‘slow travel’ routes of regional interest are organised by the Plan according to the 
hierarchy of cross-border principal connections (promoting cross-border cooperation at both 
regional and local level), main routes (national and interregional interest) and local routes. 

Cycle and pedestrian routes, however, become a system of sustainable mobility as associated 
with the other networks of sustainable transportation thanks to a quite well-organised presence 
in the area:i. railway local stations;ii.interregional connections;iii.intermodal nodes (including 
the airport and harbours). 

4.2 Thematic networks - cultural routes 
While the physical networks are still deeply linked to infrastructures and territorial planning, 
recent times have saw an exponential growth of thematic networks for cultural heritage. These 
networks are characterised by intangible connections - diatopic or diachronic - within assets, 
which could be related by various aspects/interests/stakeholders - from the spatial to the 
temporal ones. 

Among the thematic networks at international level, alongside the 'traditional' cultural ones - 
such as to WHLUnesco sites12, in which about one hundred listed sites are related to the 
industry,  emerges precisely that of industrial heritage cultural routes; the relevance of this 
network is made evident, on the one hand, by the importance of a heritage linked to the 
industrialization and de-industrialization as a fundamental elements of European history and 
territory, and, on the other hand, by the potential of cultural-industrial tourism as strategic 
element to be enhanced. 

In this regard, the ERIH “European Rout of Industrial Heritage” initiatives13, as the tourism 
information network of industrial heritage in Europe - even tough originally focused on tourist 
aspects - well illustrate the potential of the topic; the organisation also proposes many sub-
routes of industrial heritage based on specific themes, such as itineraries by country or by type 
of industry or site (e.g. about 50 sites for the category ‘company towns’). 

In Italy, some cultural networks at national level can be identified in the initiatives dedicated 
to industrial tourism as a strategy of heritage marketing in Italy too. 

A section dedicated to the industrial tourism is organised in the “Museimpresa” (Museum of 
business company) site, which includes mapping of some industrial tourism destinations in Italy 
- museums and business archives, ecomuseums, industrial archeology (e.i. there is already the 
CID of Torviscosa); the organisation has been recently merged, together with Federturismo, 
Confindustria, National hotels association, TCI and FICO, into the "Borsaturismoindustriale", a 
new similar initiative focused on Industrial tourism as an innovative form of enhancement of 
business culture and as a new way of enjoying the territorial tourism destinations (e.g. visiting 
corporate museums or industrial archaeology sites)14. The idea of an online portal - catalogue - 
about the industrial monuments is carried out also by the association Archeologiaindustriale15. 

For FVG Region, thematic - cultural networks at local level are proposed and explained in the 
new Landscape Plan of the FVG region as the ‘Strategic network of cultural heritage”; they 
consist in a series of thematic connection within cultural heritage assets. 

The firs one is the system of “poles of high symbolic value”, which includes the most 
relevant firs-level assets in the region, listing, among others, the Cave del Predil mining site. 

The second one is that of the vertical network of new towns città di fondazione, which 
includes Palmanova (16th century), Torviscosa (early 20th century), and Vajont (late 20th

century). 
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The third one is the network of modern and contemporary heritage, with the thematic sub-
section A for industrial archaeology (the hydroelectric power plant Antonio Pitter, the Pattini 
furnace, the industrial complex AmideriaChiozza, the Company-town of Torviscosa). 

4.3 Strategic networks - slow tourism and accessibility
In general, the tourism development and the improvement of accessibility of cultural heritage - 
also in their mutual intersections - are the most relevant strategic networks for the present study, 
given the social and territorial context and the unique features of the three Company Towns. 

From a touristic point of view, in fact, the Friuli Venezia Giulia Region main strategic aim is 
to enhance and enrich its character as a “slow tourism” destination. In detail, the Strategic 
Tourism Plan 2014 - 2018 identify as objective the creation of an integrated tourism system on 
the territory, which takes advantage of existing places of interest and increases the regional 
competitiveness, attractiveness, and sustainability. The presence of few cultural resources of 
‘first grade’ - such as the UNESCO sites of Aquileia, Cividale and Dolomites - has inspired a 
network designed around some main ‘attraction poles’ and developed towards ‘second and third 
grade’ resources through sustainable physical (e.i. mobility) and thematic (e.i.enogastronimic, 
cultural...) connections. 

In this sense, at local level the three Company Towns of Torviscosa, Cave del Predil and 
Panzano are already well connected to the other tourist destinations of II and III level in the 
region (especially from a physical point of view, through regional infrastructures and slow-
travel itineraries) but show also a great - still unexplored - potential as thematic cultural 
“attractors” at interregional and international scale.On the theme of “industrial heritage tourism” 
in north-east Italy, an initiative in this regard has recently been developed with the “Open 
factory” event, which has reached its third edition, dedicated to industrial culture16. 

Another important strategic aspect is the level of accessibility of cultural sites, influenced by 
social, environmental, economic and infrastructural aspects. 

As initiatives for the continuous improvement of accessibility of cultural heritage are 
constantly carried out at international level17, in the regional contest too a number of 
organisations are focusing on the development of accessible solution for urban spaces and 
public buildings, and especially cultural and touristic places18. 

Furthermore, the idea of more accessible cultural sites disclose also the opportunity to enrich 
the offer of ‘niche’ tourism products for “fragile” users such as children, senior citizensor 
disabled people. 

5 TURNING TO VISIBLE THE HIDDEN POTENTIAL NETWORKS: A STRATEGY 

The comprehensive research into the above mentioned tangible and intangible networks has 
allowed an exhaustive exploration of the cultural tourism potential of the Company Towns’ 
Heritage in the Friuli Venezia Giulia Region. Each network - slow mobility network, the 
cultural heritage network, the tourism network and the accessibility strategy - was thus analysed 
in order to verify the existing connections with the factory-town of Torviscosa, the mining 
village of Cave del Predil and the shipyars village of Panzano. 

In detail, the physical networks of soft-mobility are well distributed throughout the region, all 
conveniently connected to important crossings and ‘attraction poles’, and their paths resulted 
already placed into or very close to the Company Town sites - considering also the paths under 
completion and the possibility to add short detour from principal routes - (Fig. 4). 

The thematic network of cultural heritage presents less homogeneity, as the three sites are 
alternatively labeled as assets of major or minor importance by regional and national policies. 
However, the understanding and recognition of value for the three company towns’ industrial 
heritage - according to their historical, urban and architectural features and also as an unique 
thematic asset - is the first step for their protection and valorisation. Moreover, following the 
long-established attention to company towns in the international context, it is possible to 
envisage the effective listing of the factory-town of Torviscosa, the mining village of Cave del 
Predil and the shipyards village of Panzano in Italian and European thematic routes of industrial 
heritage. 
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The theme of accessibility at urban and building scale in the three sites is still unexplored, 
while the museums in Torviscosa, Panzano and Cave, which have been re-opened or renovated 
in the last years, are accessible and inclusive also for fragile users. Additionally, the three 
cultural facilities are already successfully exploring the potential of initiatives for niche users at 
local level, mainly children or senior citizen, with special events and workshops. The idea of 
improving the receptivity for ‘fragile people’ is probably the most original element of the 
proposal and has a key role, as it would increase the attractiveness of the sites and the use of 
existing networks by expanding the users range alsonationally and internationally. 

6 CONCLUSIONS 

The proposed strategy, based on the implementation of the cultural tourism potential of the three 
company towns through the use of existing networks - physical infrastructures and thematic 
routes - according to a sustainable approach, resulted effective due to different aspects. 

The strategy, in fact, is compatible to the potential, the resources and the aims of all of the 
three company town sites; it is consistent with regional development policies; it connects the 
three sites and propose elements of innovation even though using mainly existing networks; it 
introduces inclusive elements in the existing touristic and cultural offer; it shows high potential 
for additional developmentsat international level.This exploration could be further developed in 
successive phases, involving possible stakeholders, testing dedicated initiatives - especially at 
the level of communication and promotion -, proposing solutions for the accessibility of urban 
paths and museums. 

The study thus highlighted how development and valorisation of the Company Towns’ 
heritage in the Friuli VeneziaGiulia region offers an incredible sustainable growth opportunity 
for the sites, the regional area and the stakeholders, in terms of cultural, social, economic and 
environmental improvements. 

Figure 4. Slow-mobility networks in FVG region and Company Towns’ location, adaptation from 
Regional Landscape Plan. 
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ENDNOTES 

1 UN - Sustainable Development Goals: Goal 4: Education; Goal 8: Economic Growth; Goal 11: Cities, 
http://www.un.org/sustainabledevelopment/education/

2 Crespid’Adda settlement, UNESCO listed since 1995, crespidaddaunesco.org and www.crespidadda.it; 
Ivrea settlement www.ivreacittaindustriale.it and Open-air museum of Modern Architecture 
www.mamivrea.it; San Leucio www.sanleucio.it; Carbonia, in Sardinia, 
www.arketipomagazine.it/carbonia-citta-del-novecento 

3 Piano del turismodellaRegioneAutonoma Friuli Venezia Giulia 2014-2018, AllegatoallaDelibera n. 993 
del 30/05/2014 available at http://www.regione.fvg.it/rafvg/cms/RAFVG/economia-
imprese/turismo/FOGLIA111/ 

4 Details on the restoration of the hydroelectric power station in Malnisio, Pordenone province, are 
included in the dedicated webpages www.taarchitettura.com/schede_lavori/malnisio/malnisio.html; 
more information on the restoration of buildings in the ‘Porto Vecchio’ of Trieste are presented on the 
website http://portovecchio.comune.trieste.it/ 

5 The records of the Regional Catalogue of Cultural Heritage - CatalogoRegionale del 
PatrimonioCulturale of Friuli Venezia Giulia are available online at www.ipac.regione.fvg.it; the 
national database of protected assets is available online at http://vincoliinrete.beniculturali.it 

6 European Commission, Growth, Tourism https://ec.europa.eu/growth/sectors/tourism 
7 Regional Landscape Plan of the Friuli Venezia Giulia Region - PPR Piano PaesaggisticoRegionale -

http://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-
naturali/FOGLIA200/FOGLIA2/ 

8 Polo Museale Cave - museum of Cave del Predil www.minieradiraibl.it 
9 Information and Documentation Center of Torviscosa www.cid-torviscosa.it 
10 Museum of Monfalcone Shipyard and Panzano village http://www.mucamonfalcone.it/ 
11 EU Directorate-General for Mobility and Transport: https://ec.europa.eu/transport/index_en 
12 Unesco World Heritage List. 2018. available online at whc.unesco.org/en/list/ 
13 European Route of Industrial Heritage www.erih.net 
14 Museimpresa and Borsa del TurismoIndustriale www.museimpresa.com/turismo-industriale 

www.borsaturismoindustriale.it 
15 AssociazioneArcheologiaIndustriale www.archeologiaindustriale.net 
16 “Open factory” initiative http://www.open-factory.it/ 
17 Design for All Europe http://dfaeurope.eu/ UNESCO - Disabled People international 

https://en.unesco.org/partnerships/non-governmental-organizations/disabled-people-s-international;  
18 Interreg EU Funded project “Come-In” http://www.interreg-central.eu/Content.Node/COME-IN.html; 

FVG Regional association for disabled people http://www.consultadisabili.fvg.it/ 
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1 INTRODUCTION 

1.1 People with disabilities and architectural heritage 
There are more than 80 millions people with disabilities in Europe and over one billion of 
people with special needs in the World. If we also consider that a large part of the architectural 
heritage (both buildings and urban spaces) was realized when theusers with special needs were 
not considered at all, or in some other cases there was a defence purpose (so not accessible for 
definition), it is easy to understand the dimension of the challenge to improve the accessibility 
of the existing building especially if they have a great historical value. 

The improvement of the accessibility and usability of the historical heritage is strongly 
addressed by the UN Convention on the Rights of Persons with Disabilities, which is the first 
human rights treaty of the XXICentury. It waswritten in 2006, adopted by 192 countries, signed 
by 126 and ratified by 49; the European Community ratified it in 2010 while in Italy it became 
law in 2009 (law n.18, 3March 2009). In its 50 articles, a new culture is promoted to decline the 
condition of people with disabilities and their families; in particular a new meaning 
of“disability” is given: it is no longer considered as a personal condition but as the result of the 
interaction between the person and the environment, at a precise (and even transitory) moment. 
This definition allows to include temporary disabilities, but most of all it shifts the attention 
from the person to the environment, where the human being lives, works, etc. 

Accessibility of the Tourist Information Office in Pavia: 
a contemporary ramp for a medieval building 

A. Greco, V. Giacometti & G. Pietra 
University of Pavia, Pavia, Italy 

ABSTRACT: The historical buildings of high quality are often redeveloped to hold Museums, 
Showrooms (more or less temporary) and Congress Hall, functions that support the cultural 
tourism, hardly increased in the last years. But in these buildings sometimes difference in height 
can be found, because they were not built following the principles of accessibility and of the 
Universal Design. The paper wants to stress how the ramps are the best solution to overcome 
the differences in height less than 1 m, they are universal and don’t depend on electricity or 
mechanic components. The final part of the paper presents a solution (designed by the authors) 
that allows to enter in the Touristic Information Office in Pavia (Italy) set at the ground floor of 
a Medieval Building. 
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The Convention also focuses on the participation of people with disabilities in cultural life, 
recreation, leisure and sport. People with disabilities have to take the possibility to “enjoy access 
to places for cultural performances or services, suchas theatres, museums, cinemas, libraries and 
tourism services, and, as far aspossible, enjoy access to monuments and sites of national cultural 
importance” (article 30, paragraph 1, letter c). 

This is a fundamental purpose, but particularly complex when involving buildings and sites 
with a high historical and architectural value. Historical city centres and buildings represent a 
substantial part of the “national culture” (especially in Europe) and often host “cultural 
activities, such as theatres, museums, cinemas, libraries and tourist service”. Their conservation 
and valorisation are reached through their accessibility and usability, to be pursued with 
solutions which do not contaminate the building and environment images. These solutions have 
to be applied “as far as possible” and be inspired on design and construction principles, on the 
deep knowledge of the building and its surrounding and on the opportunities available thanks to 
the new technologies. 

1.2 Research topic 
This paper focuses on the problem of small differences in height, less than one meter, which are 
common both at the urban and building’s scale. Their overcoming constitutes an indispensable 
premise for the accessibility and usability of buildings and historical environments by people 
with mobility impairments, but also by families with children on strollers, elderly, and even the 
couriers using carts for home deliveries, which have grown exponentially in recent years thanks 
to the e-commerce. 

To overcome these small differences in height, the ramp is the best solution: it is always 
available for use, it does not consume energy, it does not need operators to be used, it can’t be 
“out of order” and everybody can use it. Designer has to find the right formal, material and 
functional balance to correctly add the ramp in the historical context. The paper has the aim to 
provide the principles to be followed for a conscious and balanced design of the ramps in 
historical contexts; these principles represent a reference for the design activity, which must be 
declined case-by-case, respecting the specific features of the building and the project purposes. 

2 MATERIALS AND METHODS 

The Italian legislation (Ministerial Decree DM n.236, 14 June 1989) defines the “ramp” as the 
architectural element consisting in an inclined plane connecting two levels of floor located at 
different heights. This law prescribes also the acceptable slope (between 5% and 12%), 
depending on the length of the ramp and the environment in which it is put, the widths and the 
precautions that have to be used related to its length and its margins (handrails or curbs for 
protection, enlargements for the rotation of the wheelchair, rest areas, etc.). 

It is possible to consider the ramp as the most common solution to overcome small 
differences in height.But in most cases its design is not the result of a conscious process, which 
should take into account both the instances of accessibility and usability and the valorisation of 
the cultural and architectural heritage. Architects and engineers often face the problem of the 
accessibility at the end of the design process, when all the other decisions are taken, only to 
respect the regulations on overcoming the architectural barriers, but without a coherent idea 
with the full design process. This way to approach the accessibility issue brings to ramps that 
are inconsistent with the overall design of the intervention and that look like a superfluous 
addition or a “fake”. Now it is time to outdo this wrong approach, considering that the ramp is 
the most democratic solution because it can satisfy the needs of all users. 

The right approach to design a ramp starts with the establishment of the main aims to satisfy: 
is it easy to find the ramp? Is it fixed or movable? When it is fixed, is it integrated or reversible?

Thanks to several studies about the accessibility and usability of the cultural heritage, the 
research group of the University of Pavia reached the awareness that even if the final decision 
has to be taken case by case depending on the context, there are general rules that can help 
designers. 
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First of all, the ramp has to be easily recognizable, to let users decide if they want to use it or 
not. There are some users that can’t use the steps, and they have to identify the ramp, where it 
starts and how to easily reach it. This also means designing some vertical and/or horizontal 
signs, if necessary, in the buildings and in the urban environment. 

It is important to decide if the ramp is fixed or movable. The fixed ramps are always ready to 
be used, while movable ramps have to be arranged, for example at the opening of a church or a 
museum, overlapping the existing stairs. 

Figure 1. Two examples of ramps in Portugal: on the left the fixed ramp at the Templar Castle in Tomar
(2014), on the right the movable ramp at the Mosteiro dos Jerónimos in Lisbon (2014). 

The movable ramps have to be lightweight, simple to be moved and small, to be easily stored; 
these kind of solution was adopted in Turin during the Winter Olympic Games in 2006, when 
about 3,000 metal ramps were supplied to shops and services of the city centre to overcome the 
step between them and the porches that characterised the downtown. The movable ramps 
absolutely respect the historic building and environment, because there is no interaction with 
floors and walls, but materials, dimensions and shapes are usually standard without a 
relationship with the context. For this reason these solutions should be used only when there are 
no conditions to insert a reversible or integrated ramp. 

The “reversible ramp” is designed, realised and installed with the idea of not leaving traces if 
removed in the future. This solution must not be confused with temporaryramps: a reversible 
solution has to be made in a workmanlike manner, with durable and safe materials, to last over 
time. Its structural and constructive relations with the environment are minimal, to allow to 
return to the original image of the buildingwhen removed, also without signs on the structure. 
The choice to remove it might be taken in the future because of the introduction of new 
technologies or for a distribution/functional transformation of the building, which could 
makethe solution no longer required or no longer suitable to the new paths. 

The ramp to access the S. Maria del Carmine Church in Pavia represents an effective 
example. It is characterized by a metal structure connecting the square in front of the church 
with the main entrance, the lack of masonry intervention for its realization and its self-
supporting structure that does not interfere with the original building. These choices make 
reversible this intervention. 

The “integrated ramps” are permanently inserted in the building or in the urban area. Their 
realization involves building interventions (more or less relevant) and it is necessary to use 
proper materials in order to declare the new construction compared with the original one. This 
type of ramp requires a significant design effort to avoid the solution becoming “invisible” or 
worse “camouflaged”, failing the so called “constructive sincerity” that should always be 
applied during building reuses or restorations. 

In this case they are permanent solutions, whose integration leads to appropriate formal and 
architectural solutions, only if the ramps is held in the right consideration starting from the 
beginning of the design process and constantly checked and reassessed in every design phase. 
This solution is implemented for example at the Royal Academy of Arts (Burlington House) in 
London: the ramp is inserted into the access system to the museum, with an adequate slope for 
all users. 
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Figure 2. Two examples of ramps: on the left the reversible ramp at the S. Maria del Carmine in Pavia 
(Italy, 2015), on the right the integrated ramp at the Royal Academy of Arts (Burlington House) in London 
(2013). 

While the researches show that a fixed ramp is better than a movable one, it is hard to say if 
“reversible” is better than “integrated”.Working on the existing means developing the solution 
case by case, respecting the inalienable minimum dimensional recommendations prescribed by 
the regulations. They should derive from the analysis of the environment, the historical and 
structural studies, the constraints (also economic) and the sensitivity and awareness of the 
designer. The most important aim is to develop the solution able to satisfy the needs of as many 
users as possible and that can be better harmonised with all the design choices. 

3 CASE STUDY 

Following these approaches, in 2015 the research group worked on the accessibility of the 
Touristic Information Office in Pavia (I.A.T.), located at the ground floor of Broletto (the 
headquarters of the Municipalty in the medieval period), in a small alley sloping from the main 
square of the town (Piazza Vittoria) to the “cardo” of the Roman grid (CorsoStradaNuova). 
There are about 70 centimetres of difference between the pavement of the alley and the floor of 
the Office. This difference was overcome with two irregular steps, so the main entrance of the 
touristic office was not accessible for all.The aim of the Municipality was to solve the 
accessibility respecting the building, which is protected by the Superintendence of the 
Monuments and Arts. 

After a deep analysis of the context, the research group decided to exploit the natural slope of 
the street from Piazza VittoriatoCorsoStradaNuova, by thinking a longitudinal ramp (parallel to 
the façade of Broletto) which maintains the same horizontal level of the square until the 
entrance of the I.A.T Office. 

In addition, the analysis of the pedestrian fluxes brought to the choice to guarantee the double 
access to the I.A.T. office, one from the square (coplanar and accessible to all visitors), and 
another one, with three regular steps, for people coming fromCorsoStradaNuova.Finally, it was 
clear the need to install a double-high handrail, to guide visitors along the new path. 

Starting from these mile-stones, the following different proposals were developed: 
1. a ramp with steel structure and the paving made by the same stones used in the 

medieval period for the trot-way, still set in the alley, cor-ten surface to hide the 
structure, glass railing with a steel double-high handrail; 

2. a ramp with steel structure and steel finishing, wire mesh for the railing and steel 
double-high handrail; 

3. a ramp with bricks structure and stones paving, glass railing with a steel double-high 
handrail. 

In the following table the three proposals are compared on the base of six design criteria: 
reversibility, durability, pleasantness of the image, easiness to build (time and costs), 
relationship with the context and identity. 
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Table 1.  Comparison of the preliminary solutions. 

Solutions Reversibility 
C1 

Durability 
C2 

Pleasantness 
C3 

Easy to 
build 
C4 

Context 
C5 

Identity 
C6 

1–steel and stone o X X o X X
2 – steel X X o X o X
3 – bricks and 
stones o X X o X o 

At the end of these preliminary studies, and thanks to the knowledge acquired from their 
comparison, a final solution was designed, respecting all the criteria identified. It also takes into 
consideration the budget constraints and the rules by the Municipality and theSuperintendence 
for Cultural Heritage and the Landscape Commission of the Municipality of Pavia. 

4 RESULTS AND DISCUSSION 

In 2017 the Lions Club decided to give the ramp to the town. So, together with the engineer 
GianlucaPietra the executive project was developed.

The ramp has a total size of about 900cm x 130cm and it is located in the first part of Via del 
Comune, in proximity (although not in direct adherence) to the external wall of the Broletto. 
The intervention is represented by a structure independent from the street paving and the 
existing walls of the Broletto so that the elements of the historic city centre are not directly 
affected by the intervention. Furthermore, this ensures the full reversibility of the catwalk, 
which can be removed in the future without having altered the surrounding. The project has 
received the approval of the Superintendence for Cultural Heritage and the Landscape 
Commission of the Municipality of Pavia. 

The ramp consists of three main elements: 
− a system of seven “portals” and two streams that make the main structure of the ramp 

together with two elements placed at the head and in the tail, suitable to receive two 
steps and a minimum slope ramp; 

− “metal tubs” composed of L-shaped steel profiles, of variable dimensions, which 
accommodate the walking surface; 

− the walking surface composed of prefabricated concrete slabs, suitably treated to be 
used in external environment, with adequate dimensions to fit into the tanks below. 

Figure 3. The first idea to solve the problem of the accessibility to the Touristic Information Office in 
Pavia (2015). 
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The succession of the metal tanks respects the alternation between the full and empty spaces 
of the façade of Broletto, precisely to emphasize its features. The ground connection of the 
walkway is represented by a cor-ten steel element that protects the metal “portals” by lightening 
the composition. 

The materials used to build the ramp are mainly steel, cor-ten steel and concrete: 
− steel: the hollow steel profiles have dimensions of 50mm x 50mm and a thickness of 

5mm. The rest of the structure is made by flat surfaces of different sizes and thickness 
depending on the use and the L-shaped profiles that delimit the paved portion. Each 
element has been galvanized and powder coated in anthracite gray RAL 9004; 

− cor-ten steel: to protect the “portal” structure, a cor-ten steel sheet is placed that 
protects the ground connection structure; the same material is used for the first part of 
the ramp designed as a platform that connects the entrance level of the I.A.T. with the 
existing road surface; 

− concrete: the concrete slabs are made out of work and are inserted in the tanks 
suitable to house them: the thickness, 9cm, will find in the heart an electro-welded 
mesh useful for structural purposes but not visible on the outside. The plates are 
finished with quartz brushing. The slabs were also characterized by the presence of 
metal LOGES (Lines of Orientation Guidance and Safety) useful to sign the end of 
the “protected” path to people with visual disabilities. 

Figure 4. The ramp realized in 2017.

5 CONCLUSIONS 

The structure to overcome the slope, as the images shown, has no physical connection with the 
existing historical building and also with the pavement of the alley; so it may be removed 
without leaving any evidence. 

It is easy to understand that is not an element developed in the Medieval period, so that 
everybody can understand it is not a fake ingredient of the historic building. 
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The dimensions and the materials used are able to satisfy all kind of users’ needs: persons 
with disabilities but also parents with strollers, tourists with trolleys and elderly moving with 
walking stick and persons with visual impairments. 

Even if this solution is measured for the Broletto, but respecting the characters described 
above (independent and removable structure, identity and capability of answering to the most 
large number of users) and following the same approach, it is possible to realize solutions 
improving the accessibility of historical buildings and valorising their cultural values. 
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1 OBJETIVES OF THE STUDY 

This study will focus especially on tourism-heritage-culture strategies, which are key pieces in 
the development of European cities of great heritage value. But also, what has happened with the 
residents, their homes, their activities, the transformation of the spaces, the changes of uses, etc., 
in order to continue with this work and develop it in other urban spaces of the city. 

To the question: Is it possible a cultural/heritage-tourism respectful of the values of the city 
and capable to allow a sustainable development with residential uses? The answers, because there 
would be more than one, are not clear. Only through these studies and similar works it can be 
approached their acknowledgment and be able to define complex strategies to improve the uses 
and lifestyles of our historic centres: "A living and sustainable city for all". 

2 JUSTIFICATION OF THE STUDY TERRITORIAL LIMITS STUDY 

The area is located in the vicinity of the Cathedral area of Granada (Cathedral, Royal Chapel and 
Church of the Tabernacle), with an area of 13.5 hectares of urban space of great heritage value. 
Framed by the streets Gran Vía, Plaza de la Romanilla, Mesones and Reyes Católicos. Belonging 
to the centre area of the Historic Area of Granada, it has a Special Protection and Catalogue Plan 
(BOP nº 186, August 14, 2002). 

It has 359 properties, of which 225 (63% of the total) have some level of protection1: 6 
buildings (2%) with BIC level (  which is the highest possible degree 

Urban sustainability through economic activities: Cathedral area in 
Granada 

F. Hita-Suárez, F. Salmerón-Escobar & J. M. Santiago-Zaragoza 
Higher Technical School of Building Engineering, University of Granada, Granada, Spain 

ABSTRACT: The development and urban management carried out during the last years in a 
territory of great architectural and landscape value, which is necessary to preserve and revalue, 
joins the needs of a living city in a continuous process of transformation. In particular, the 
activities required and generated by tourism are essential in the new urban economy and must be 
compatible with the protection of urban heritage. The conciliation of these factors draws us clearly 
the complex and dynamic challenges facing our historic cities. This work tries to carry out in a 
specific territory the evaluation of the strategies and management of the urban policies contained 
in the Centre and Catalogue Urban Plan of Granada and its real effect when entering into play 
tourist pressures that were difficult to expect, something that has not been made to date 
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of protection granted by the regulations), another 6 (2%) with level A-1, 69 properties (19%) with 
level A-2 and 144 (40%) with level B, the rest 134 are not catalogued. 

 
 
 

 
Figure 1. Actual uses in the area of study. 
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This central and strategic space for urban, social, cultural and tourist development also hosts 
outstanding cultural centres such as Federico García Lorca Centre and José Guerrero Centre, as 
well as the Madraza, managed by the University of Granada and the Curia and the Archbishopric 
Palaces. 

For all the above, the selected area is considered very significant and relevant in the Historic 
Centre as a whole, to carry out an analysis and verify how urban planning and development 
strategies are being developed. 

3 APPROACH 

To accomplish this work, an intense analysis and research work has been carried out in different 
organisms such as: Municipal Census, the Granada Tourism Observatory, the National Statistics 
Institute, the Town Planning Department of the Granada City Council, etc. Regarding the INE, 
housing and population census data have been used, since 2001 till 2011, since they are offered 
decennially, although it is also possible to find the population updated annually by choosing the 
year 2016 as they are definitive. Since 2001 it offers the possibility of obtaining data by city 
sectors, one of which has a territorial coincidence with the chosen one for this study exceeding 
90%. 

Other data such as hotel activity and tourist apartments are offered by the INE and the Granada 
Tourism Observatory since 2005. It is not possible to obtain them by sector. 

The Centre Urban Plan carried out a work of systematization and regulation of the population 
and housing statistical data coupled with uses and building activity and premises in the year 2000 
by sectors, which has made it possible to compare them with the field data obtained by this study 
in the current year. 

 The combination of these data has been key to enrich the analysis and diagnosis of a complex 
issue such as urban developments in public housing in relation to social demand. But also, it will 
allow for the first time, to have a global and integral vision about what has happened in the 
development of the Centre Urban Plan. 

4 STRATEGIES OF THE CENTRE URBAN PLAN COMPARATIVE ANALYSIS. HOW 
THE CITY WORKED IN 2000 AND ITS PHYSICAL, SOCIAL AND ECONOMIC 
TRANSFORMATION 

It is important to analyse the main strategies proposed with the Centre Urban Plan for this area 
and verify how they work and the way in which this area of the historic city has been transformed 
thanks to the different urban actions and management carried out. This analysis will focus on 4 
intervention proposals foreseen in the Plan: Population and housing, heritage and re-equipment 
revaluation and tourist offer and commercial activity. 

4.1 Social and housing characteristics and the transformation process. Absolute population and 
evolution.  Is it possible to talk about a gentrification process? 

The largest population occurred in 1993 with 1,459 people living in main residences and its lower 
limit was given in 2001, when it fell to 1,188, recovering in 2011, with 1,379 people and falling 
again in 2016 with 1223 residents in the sector and a density of 106 hab./Ha. Today there is a 
certain stagnation. 

What has happened in Granada is quite similar. The population has moved from 252,761 in 
1991 to 239,960 in 2011. The city continues loosing population, close to 2%, as in 2016 there 
were 234,758 people with an average density of 27 inhabitants/ Ha (INE). The loss of population 
due to the economic crisis is a common factor at the national level. 

Related to the age pyramid between 2001 and 2016, population over 65 years old decrease as 
those aged under 14 which decrease in 5 points, however, the percentage aged between 40-64 
increases from 27% to 35 %. With these data we must exclude phenomena such as the aging of 
the neighbourhood or accused processes of gentrification. However, the increase in single-parent 
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residences is corroborated, according to the INE, from 173 to 360 residences, while families with 
more than 4 people have completely disappear. 

However, housing is continuously increasing. In our study limits in 2001 there were 1,187 
homes of which 41% were principal residence (488), 11% secondary (132) and 48% were empty 
(567 homes). In 2011 they reached 1410 (an increase of 19%), increasing the principal ones to 
710 homes, the secondary ones in 365 and decreasing the empty ones in 335 homes, 24% of the 
total. The density is 122.6 homes/Ha. and the inhabitant ratio per total housing number is narrowly 
less than 1 (INE). This increase is ratified in the city of Granada; in 2001 there were 124,962 
homes, rising to 139,970 in 2011, a growth of 12%. The empty homes in this period remain high 
with 19.5% and the secondary ones are 11.5% of the total. 

The reasons for the 19% housing increase in the area of this study and the decrease in 
population (1,223 people in 2016), is due to several factors: 

 According to the INE, the principal residences bigger than 106m2 have fallen from 155 in 
2001 to 45 in 2011, while homes between 30m2 and 60m2, have moved from 69 to 280 in 
the same period. So it has been the increase of single-parent households. 

 
 
 

 
Figure 2. Population ages and housing measures distribution 

 
 
 
 

 The increase in secondary residences and the decrease in empty housing has led to 
seasonal rental and especially to the appearance of a new phenomenon: tourist homes. 
 The area has favoured the appearance of hotels and tourist apartments, that have growth 
from 6 buildings to 21. Some of them are in refurbishment process. The empty buildings 
have decreased by 50% 

4.2 Heritage conservation and revaluation. The rehabilitation areas. Execution Units finished 
The situation before the approval of the Centre Urban Plan, in relation to the urban and heritage 
recovery and regeneration policies, was very worrying. Not only because of the high percentage, 
more than 33%, of buildings in poor condition or in ruin (currently it is 14%) but by the procedures 
of intervention in heritage. 

One of the main strategies was to create a culture of building recovery, so this should no longer 
be an absent process where each building is transformed not taking into account the pre-existing 
city, preserving only, in most cases, the front, as if the history of a building and its contents ended 
up in its skin. The Plan, therefore, declared a change of mentality, encouraging the typological 
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tensive spatial content and use and not the repetition of 
occupation models based on the total loss of contact with the street and eventually with the city. 

This strategy is being achieved, due to the numerous actions that have taken place in the 
recoveries. Almost all the listed buildings, 6 at BIC level and 6 others A-1 level, have been 
recovered and / or maintain a high level of conservation such as the Archbishop's Palace, the 
Curia, the Madraza, the Suizo and the Nobles Girls' School. Others, such as the Cathedral, 
periodically and continuously needs carry out conservation, restoration and maintenance works.  

Regarding the catalogue as level A-2, the Plan was conceived mostly for the Alcaicería area 
and promoted several interventions in the development of the Alcaceiría (considered as a unit for 
it execution). The buildings catalogued with B level are the most numerous and most of them still 
need partial works of recovery, particularly in roofs and fronts.  

The 4 units (for execution) provided in the Centre Plan: A-6 Villamena, A-7 Romanilla, A-8 
Diego Siloé and A-9 Alcaicería allowed the rehabilitation of more than 30 catalogued buildings, 
the obtaining of a first-class cultural equipment such as the Federico García Lorca Center, the 
improvement of public space, pavements and infrastructures. This meant global positive factor in 
the area. 

4.3 Buildings uses and land structure 
Other significant facts are the buildings uses, in 2000 the residential buildings were 225 (62.7% 
of the total) while the empty buildings were 65 (18.1%), commercial were 38 (10.6%) and the 
hotels, only 6 (1.7%). These figures have changed significantly in 2018, as the residential homes 
have increased 239 (66.6%), the empty ones have decreased down to 39 (10.9%) while the 
commercial ones and the hoteliers are increasing. 

 
 
 
 

Table 1. Buildings uses comparative between Urban Plan and this study. 1999-2018. 

  Residenc M
E 

T
O 

R
E 

U
N 

C
U 

A
P 

TO Ground 
floor 

occupyed 
entererly 

Electric 
facilities 

Empty 
plot 

Touristic 
Ap. Hotel Unoccupied 

Urban 
Plan 1999 225 1 6 3 1 2 4 38 2 6 0 6 65 

Study 
2018 239 1 7 3 1 3 2 40 2 1 6 15 39 

 
 
 
 
Commercial buildings mean shops that occupy 100% of the ground floor, the rest of the floors, 

especially the first one, can also be for commercial use or storage, however the rest of them are 
unoccupied. This trend has kept for years, even before the approval of the Centre Master Plan, 
and is related to the land structure. 

As shown in the Plan, about 85 lots have less than 50m2 and / or less than 5 meters of front, 
which favours no residential use. In addition, it has been confirmed that about 60% of these 
buildings are in poor condition. Therefore, not only the urban density and streets with difficult 
accessibility favours the degradation of heritage, but a small size of the plot has a negative impact 
on the building conservation. 

The housing fragmentation has led to an increase in secondary residences, increasing 
residential uses. Together with a greater hotel activity, there has been a decrease in vacant 
buildings. 
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Figure 3. Building condition in the area of study. 

4.4 Commercial Activity comparative analysis. Towards a specialization in the tourism sector? 
The Centre Urban Plan analyzed the commercial activity tendency between 1993 and 2000, in the 
area, where there was clearly an increase in the activity of long-term stores (clothing stores, shoes, 
gifts ...) and leisure, and a certain decrease in service, short-term trade and, in particular, industry, 
due to "the centrality function of this area in which strong and varied economic tensions converge 
(tourism, specialized trade)" and emphasized that the sector was going to maintain the activity of 
the Traditional Commerce of Granada, based on clothing stores, clothing, shoes, etc. 

 
 

Table 2. 
 Total Leisure Short Term C. Long Term C. Industry Servces Empty 

Locals 

2000 Plan Data 381 35 9,2% 32 8,4% 227 59,6% 10 2,6% 53 13,9% 24 6,3% 

2018 Study 420 73 17,4% 47 11,2% 218 51,9% 3 0,7% 18 4,3% 61 14,5% 

 
 
This tendency has not been fulfilled, according to field data taken this year, leisure (restaurants, 

cafés and bars) has increased significantly from 34 locals to more than twice, 73. Long-term trade 
has increased, but in particular the gift and souvenir shops that have gone from 41 to more than 
100. This change is especially visible in the Alcaicería-Zacatín sector, where the reconversion of 
souvenir and souvenir shops has been spectacular to the detriment of traditional commerce. 
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4.5 Touristic development 
Granada, for a long time, has been one of the most important tourist centres of Spain, for its 
cultural and monumental offer. INE and the Tourist Observatory of Granada do not doubt, in the 
year 2000 the city of Granada had 147 hotels with 5,284 rooms, a number of travelers which 
exceeded 1,171,000 and with overnight stays average of 1,53 days. These figures have been 
progressively increasing, reaching in 2017, 169 hotels with 6,953 rooms, a number of travelers 
which exceeded 1,786,000 and overnight stays average of 1.82 days. To the latter it must added 
the Tourist Apartments with 401 establishments, more than one hundred thousand travelers and 
an average stay of 2.24 days. 

During 2018, it is planned to open several hotels in the Capital, some of them in the studied 
area. Proving the upward tourist tendency in Granada and at the same time the specialization 
towards tourist activities that our area is suffering with the increase of leisure spaces and 
specialized shops in tourism, as we have previously concluded. 

Visits to monuments in the area have increased, the Cathedral had 411,023 visitors in 2000 and 
up to 510,192 in 2017, The Royal Chapel has increased its visitors from 324,071 to 429,254 for 
the same period. The José Guerrero Centre maintains around 50,000 visitors. 

This activity has advantages such as increased employment and income thanks to profits 
generated ii, but clear disadvantages in relation to the pressure applied by tourists on spaces of 
fragile elements, tourism specialization of the centre versus residential or cultural among others. 

5 KEYS AND TENDENCIES OF URBAN DEVELOPMENT. NEW FORMS OF 
INTERVENTION IN THE BUILT CITY 

The intervention modes for the regeneration of the built city are essential. The focus should not 
be only fixed on the number of projects, but on how are buildings recovered and the quality of 
the intervention in relation to typologic recoveries, especially when maintaining the living 

-  
The quality of the spaces in Granada Historic Centre forces us to look for that urban 

relationship, not as a nostalgic recovery but as a methodology of intervention, so that its contents 
are not lost, in the assurance that there is a close relationship between the lived and desired spaces 
and the preservation of the ancient city. 

methodology, by maintaining not only the wooden structures reinforced by metal profiles, the 
spatial sequence
only the structural safety of buildings, but accessibility and vertical communication, lift, water 
and electricity facilities. This mentality change allows to stress in this more complex strategy 
towards creating a city from punctual interventions. 

The Plan regulations are favouring these light renovations, and it is proving to be an optimal 
instrument for the conservation of historic city since demolishing buildings maintaining the 
facades are prohibited as it was done before 2000 as it was also prohibited the excavations 
particularly those pursuing to build basements or semi-basement. This area is qualified as 
"Archaeological Reserve" 

However, the final destination of all these actions will be hotels, which is compatible with the 
residential according to Master Plan. It is clear, in this case, that the patrimony, its protection and 
revaluation is being associated with the tourist activity. Although residential uses have increased 
favoured by the pull of secondary residences (seasonal rental), commercial uses are maintained. 

Perception at street level correspond with statistics and data; the pressure of mass tourism 
activities is obvious to the detriment of traditional commercial activities or those associated with 
residential ones. The changes have been very deep in the surroundings of Zacatín, Bibrambla and 
the Cathedral with the increase of leisure and shops of cheap souvenirs, our commercial centre is 
losing diversity and quality. 
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6 CULTURAL AND TOURISTIC CITY? THE NEW CHALLENGES OF SPECIALIZED 
CENTRES 

When talking about tourism resources, reference is made to any existing element in a given space 
and that may be attractive to visitors. These can make reference to the broadest sense of the word: 
landscape, urban spaces, monuments, museums, gastronomy, music, etc., and they are the 
tangible, intangible and cultural heritage of any city.  

These patrimonial and cultural resources exist in Granada (apart from the Alhambra), and 
during the last years there has been a greater diffusion that has allowed to revalue our heritage in 
the lower city. These strategies of requalification and diffusion of the tourist activity, has been 
encouraged by UNESCO in its different forums to avoid the punctual concentration in certain 
traditional targets allowing to charge other areas, distributing greater richness and interaction to 
other areas of the city. 

The resources already exist, but the management of these becomes for many cities a challenge 
to achieve, the political will should exist between administrations, but also the mixture of urban, 
cultural and heritage strategies capable of integrate the local with a wider integrating vision. 
Several authors discourse in the same line, "the incorporation of heritage to the economy and 
mass tourism, requires coordination and complementarity between territorial and cultural 
strategies
as a charge on the residential and daily activities of citizens. 

On the other hand, some opportunities are still waiting in the agenda for this agreement between 
public and private actors to become a reality. As an example, the opening of the Federico García 
Lorca Centre has not generated the desired boost for the cultural industry of the city. The coordination 
of activities with the Guerrero Centre, but also the involvement of other actors such as the University 
of Granada (Madraza, Conservatory of Music among others) with presence in the area would give 
an unexpected impulse to our cultural industry, offering and revaluating not so explored heritage. 

The consideration of Heritage as a sustainable resource is not a new issue: for years there has 
been a discussion about the necessary alliances between public and private agents to promote 
integrating strategies towards the regeneration of our historic cities, now more than ever that 
cooperation must be strengthened to respond to new needs and challenges in a changing urban 
space dependent on these tensions. 

7 CONCLUSIONS 

7.1 Population and residences 
The resident population has stagnated in number, single-person households have doubled up to 
50.4% of the total at the expense of the decrease in families with more than 3 members. Less 
population and yet more homes, have led to the supply of secondary residence that has gone from 
132 to 365 homes: This has been achieved with the fragmentation of housing, in 2001 homes 
between 30-60m2 were 14% and in 2011 they were 39% (INE). These numbers should be 
balanced, it is not a healthy sign for the city centres to be run out of children. Encouraging the 
access for families by improving neighbourhood commerce and offering affordable rental policies 
for long-term contracts in main dwellings, opposed to seasonal rental or tourist apartments, is a 
challenge to be achieved. 

7.2 Light rehabilitation, a paradigm shift 
Demolishing the internal structure of the buildings and maintaining only their facades have lead, 
after the implantation of the Centre Urban Plan, to projects of light rehabilitation which maintain 
typologies and building structure. The Plan regulations and a change of mentality have favoured 
this model of architectural intervention. The number of empty buildings has decreased, putting 
them into use has resulted in an improvement of the building condition. It is necessary, therefore, 
to maintain and improve the culture of light rehabilitation. The sum of individual interventions 
generates a city and preserves its heritage values. 
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7.3 Traditional commerce or tourist souvenir? 
The specialization of the centre towards tourism and leisure should be balanced. In certain urban 
areas there is a risk of turning the city into a "Theme Park", the loss of traditional small business 
activities push away residents and families. These local pressures (related to streets or small 
neighbourhood) are causing a loss of population. It is not only the noise or the tensions that mass 
tourism brings, it is also the trivialisation of urban spaces and the decrease in the quality of the 
shops and services that they add. 

7.4 Integrated or distorted tourist activity? 
The tourist activity is regenerating the cities (mainly the centres). About 14 buildings are being 
repaired for hotel use in the immediate surroundings of the Cathedral. This is positive with no 
doubtless, however, this concentration of tourist activities (hotels, bars and cafés, souvenir shops) 
in such a delicate space of high heritage value is going unnoticed by the administrations2 and 
many wonder if this will not create more pressures for which we are not warned. It would be 
desirable an urban management able to propose a more complex strategy to integrate these 
activities in the city. This increase has not ended, other projects come next, the danger is not so 
much about the "volume" or "quantity" but in the systems and instruments that the administration 
are not generating for citizens to perceive this densification as something positive and not opposed 
to day-to-day residential activities. 

7.5 Greater participation of the city 
The interaction of citizens in these strategies is key to achieve the desired objectives, cities must 
be involved when designing cultural, heritage and tourism policies. A comprehensive tourism 
policy must integrate landscape and territory, but also transcend to the social condition if we really 
want to build a city. The preservation of places has a lot to do with the use of its inhabitants. Cities 
are living organisms, complex and challenging, but at the same time compatible with uses such 
as tourism as it is a source of economic wealth, experiences and knowledge.  

7.6 The city as a patrimonial and cultural resource, towards an integrative management 
The city is called to be understood, the patrimonial and cultural resources already exist. Enhancing 
these means to improve their management to understand the city as a whole, as a heritage 
resourcei. Culture and heritage have to be considered in the same strategy to be able to talk about 
a sustainable tourism considered as an integrated economic resource in the city. The management 
must establish alliances between public and private, seek the cooperation of the city main actors 
such as the University, the Church, Administrations and other agents, generating comprehensive 
responses to the challenges of the historic city. This patrimonial and cultural wealth should 
diversify the spaces and activities related to it, surpassing the area of the urban centre to include 
the metropolitan city of Granada as a whole. 

ENDNOTES 

1 The Urban Protection Plan catalogues buildings in 4 levels: BIC Monumental and outstanding buildings, 
included in catalogue by the Consejería de Cultura, A1 level for buildings with unique characteristics 
and high architectural, historical or cultural value, A2 level buildings with typological configuration of 
exceptional architectural, historical or cultural significance and Level B buildings of interest in the urban 
area. 

2 The Cathedral is a BIC, with a very broad protective surrounding. The licenses related to building or 
activities are subject to binding reports from the Ministry of Culture and the subsequent approval of the 
City of Granada 
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1 INTRODUCTION 

One of the defining characteristics of the World Heritage Convention is that the governance of 
both natural and cultural values of Outstanding Universal Value falls under one international 
instrument, butone has still to harness the full potential it offers to recognize and build on their 
interlinkages. In the recent past, there is growing interest in bridging the divides between nature 
and culture and addressing commonalities and possible shared opportunities through heritage 
conservation strategies. At the conceptual level, there is a growing need to rethink natural and 
cultural heritage as an interrelated and interdependent concept, rather than as separate domains. 
At the management level, there is a need to rethink current approaches, where nature and culture 
management remain separate. Far too often cultural aspects within nature conservation remain 
neglected, and vice versa. There is a need to build synergies across sectors and engage far more 
proactively with indigenous peoples and local communities (Kishore, 2015). 

The aim of the European Cultural Heritage Year 2018 Our heritage: where the past meets the 
future (Europa.EU, 2018) is to share our common cultural heritage and its potential for 
identification, participation and development with each other in the light of a heterogeneous 
European social structure and against the background of current political, social and economic 
challenges. It is the best witness to Europe’s rich history, which has been strongly influenced by 
values such as diversity, tolerance and intercultural dialogue. Archaeological sites, buildings 
and many other forms of culture such as tangible and intangible cultural heritage are the 
witnesses.  

The European continent still has a rich heritage of rural landscapes built up over thousands of 
years. Cultural landscapes are the product of human intervention natural processes. The 

Efforts concerning the safeguarding of the forest-related 
biocultural heritage in Europe 

E. Johann 
Austrian Forest Society, Vienna, Austria 

ABSTRACT: The new European Agricultural Policies 2014-20 promoting the diversification, 
rural practices characterized by lower greenhouse gas emissions, and the conservation of 
traditional landscapes, has clear potential for recovery of traditional forest-related knowledge 
and the safeguarding of the biocultural heritage in Europe. However, there is a need to develop 
appropriate tools for integrating environment and landscape into rural policies taking into 
account the cultural identity and heritage. The paper addresses efforts to merge the safeguarding 
of the forest-related biocultural heritage with projects concerning the development of remote 
areas. It addresses activities concerning the safeguarding of the intangible cultural heritage and 
traditional craftsmanship related to sustainable forest management. 
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UNESCO – SCBD Joint Program 2014 (UNESCO SCBD, 2014), describes it as being 
predominantly a biocultural landscape, as it assimilates economic, social, cultural, and 
environmental processes in time and space. This definition also includes the forests. which have 
been influenced by centuries of human action and are also a part of the European cultural 
heritage. However, an approach to forest landscapes often employing the same tools used for 
nature conservation has led to a definition of management tools mostly based on ecological 
characteristics. The origin of forests and woodlands is rarely interpreted as the result of human 
activities and protected and managed accordingly. The three pillars on which Sustainable Forest 
Management (SFM) in Europe are based are ecological, economic, and sociocultural values. 
However, no political resolutions requiring countries to develop strategies and carry out actions 
for the preservation of cultural forests have been developed so far. The fact that cultural values 
currently play a limited role in SFM indicates the scant consideration given to the role of culture 
and history, as well as the lack of a comprehensive landscape approach. Failure to effectively 
and coherently address culture and history may very well be an emerging weakness that needs 
to be reconciled, especially now that the landscape approach is proposed on a global scale as a 
new perspective for sustainable development (Agnoletti & Santoro, 2015). 

The biocultural heritage is a complex system of interdependent parts centered on the 
relationship between Indigenous Peoples and their natural environment. Its components include 
biological resources, from the genetic to the landscape level; and long-standing traditions, 
practices and knowledge for adaptation to environmental change and sustainable use of 
biodiversity.Biocultural heritage is held collectively, sustains local economies and is transmitted 
from one generation to the next. It includes thousands of traditional crop and livestock varieties, 
medicinal plants, wild foods and wild crop relatives. These precious resources have been 
conserved, domesticated and improved by communities over generations — and sometimes 
millennia. We all rely on biocultural heritage for food and health security, particularly in the 
face of climate change risk and uncertainty. For some 370 million indigenous people who 
depend directly on natural resources and are vulnerable to climate change, this heritage is vital 
for survival. It is also closely linked to their cultural identity and religious beliefs (IIED, 2018).

Long-term studies across Europe have clarified the eco-cultural nature of landscapes and their 
biodiversity, and the importance of bio-cultural heritage. The reality of landscape heritage is 
that much biodiversity relates to long-term, predictable, sustainable, traditional uses 
(Rotherham, 2015). The ending of such traditions has now happened in many regions and taking 
place rapidly across much of Europe. The transformations now happening also have major 
implications for rural human communities and their economies. Observational studies and 
cross-disciplinary research across Europe highlights the urgent need to recognise the eco-
cultural nature of landscapes and to establish inventories and conservation programmes for 
important bio-cultural heritage (Rotherham, 2015). However, the period during which 
modernity was unchallengeable in forestry is now over. Forests and traditional forest 
techniques are now seen as a heritage which should be taken into account. Moreover, in the 
context of climate change plantation forestry with one single species now appear to be 
vulnerable and unsustainable. Heavy and frequent repeated storms causing considerable 
damage to the forest ecosystem have led to much changes in European forestry including 
attempts to get back to a more close-to-nature and multiple-use forestry including 
traditional forest related knowledge with regard to management as well as multiple 
products. 

The paper addresses efforts to merge the safeguarding of the forest-related biocultural 
heritage with projects concerning the development of remote areas. It addresses activities 
concerning the safeguarding of the intangible cultural heritage and traditional craftsmanship 
related to sustainable forest management. 
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2 STUDY AREA AND SOURCES 

2.1 Study area 
The EU has close to 182 million hectares (ha) of forests and other wooded land, corresponding 
to 43% of EU land area. As a result of afforestation programmes and due to natural regeneration 
on marginal lands, forest cover in the EU has increased over the past few decades (Eurostat, 
2016). 

There is great diversity of natural forest types, forest covers, and forest ownership structures 
in the EU. Forests are one of Europe's most important renewable resources and provide multiple 
benefits to society and the economy. They are one of Europe's main sources of biodiversity. 
Forests are a key resource for improving quality of life and job creation, in particular in rural 
areas, and protects and provides ecosystem services to all citizens. 

Temperate forests in Europe cover a large bioclimatological spectrum, ranging from oceanic 
to continental forests, from floodplain to mountain forests up to the alpine timberline. The 
Atlantic climate in the west turns into a continental climate with decreasing humidity and wider 
temperature variation in the eastern part of Europe. The natural composition of tree species is 
governed by competition with other species. The history of migration modified by mountain 
barriers, edaphic factors and insects, climatic conditions such as drought periods in summer, 
frost dryness and late frost, as well as the herbivorous population density (Schmidt-Vogt, 1987). 
However, the percentage varies remarkably. In seven EU Member States, more than half of the 
land area was wooded in 2015. Just over three quarters of the land area was wooded in Finland 
and Sweden, while Slovenia reported 63 %; the remaining four EU Member States, each with 
shares in the range of 54–56 %, were Estonia, Latvia, Spain and Portugal, and in Greece the 
share of wooded area was 50 %. However, in some countries of the temperate zone, such as in 
Denmark, the United Kingdom, Ireland and The Netherlands, forest cover is only about 10% of 
the total area, while in Austria, Liechtenstein and Slovakia forest cover exceed 40%. In Austria, 
Ireland, Poland and the United Kingdom more than 60% of the forest area is dominated by 
conifers while in Bulgaria, Croatia, France, Hungary, Luxembourg, Romania and the Republic 
of Moldova more than 60% of the forest area is dominated by broadleaved trees. The High 
forest, which is generally of seed or seedlings origin and normally develops a high closed 
canopy, is the most common silvicultural structure category, although in Bulgaria, France, 
Liechtenstein, the Republic of Moldova and the Ukraine coppice forests and coppice with 
standards contribute to more than 40% of the forest area. High forests are often even aged. In a 
few countries, namely Croatia, Germany, Liechtenstein, Slovakia, Slovenia and Switzerland, the 
area of uneven aged forests amounts to 15% or more of the total forest area (Parviainen, 2007). 

Multifunctional forests have the greatest value for preserving living organisms, as they 
represent 80 to 90% of the forested area in most European countries. Close-to-Nature 
silviculture produces wood economically and efficiently and, at the same time, provides large-
scale protection and conservation by enriching biodiversity at all spatial levels. It also offers a 
wide range of ecosystem services such as tourism, recreation and wellbeing and provides non-
wood products such as honey, berries, mushrooms, fruits, medicinal herbs and tar. 

2.2 Sources 
Woodland cultures survive wherever knowledge and skills accumulate through the continuous 
application of practice and theory. Cultural heritage and traditional forest knowledge can either 
be manifested as human agency of the forest or be situated in the forest. Extraction of different 
forestry related resources created a heritage of the forest, such as pitfalls and slag heaps. Forests 
that were transformed to different land use have led to a cultural heritage in the forest. For 
sustainable forest management one has to acknowledge history and adopt a regional approach. 
Ancient monuments are often the only evidence about past societies and an important part of a 
national identity; while the woodlands were places where past people lived and worked, and 
therefore contain historical records. The cultural dimensions of sustainable forest management 
in Europe include archaeology “in” and “of” woods, veteran trees and trees of cultural interest. 
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To understand the presence and functionality of certain structures and their evolution it is 
necessary to examine the facts and their interrelation to elaborate a general view. ZanziSulli 
(1997) has raised the question what parameters may we adopt, what factors should we consider 
to distinguish between a true multiple use forestry in which all the woodlands functions are 
evenly strengthened and a cultivation model that plans a principal production of wood and other 
productions. Schenk (1996) has pointed out the importance of the traditional multiple use of 
forests including agroforestry and has condemned the term minor forest utilisation – often used 
by contemporary foresters - which denies its former importance and thus neglecting its long-
lasting influence on the cultural landscape. Therefore, it is also most important to place the site 
in a landscape context. To get input networking is important encompassing the widest possible 
spectrum of stakeholders. 

The study relies on different sources. On the one hand it takes into account the international 
processes and agreements such as Rio Declaration, Agenda 21, the Statement of Forest 
Principles, the Convention on Biological Diversity2003, the United Nations Convention of 
Compact Desertification (UNCCD), UNESCO’s World Heritage Convention, the United Nation 
Forum on Forests (UNFF) and Forest Europe. On the other hand, it relies on the outcome of 
international scientific conferences and meetings documented in proceedings. and regional 
workshops joining representatives of science, policy and local stakeholders. These conferences 
have partly been organized to expand information about the status of the presence/absence of 
traditional forest related knowledge in different parts of Europe to make a general comment and 
comparison possible: Vienna, Austria 2004 (Johann, 2005), Sunne, Sweden 2005 (MCPFE, 
2006), Florence, Italy 2006 (Parrotta et al., 2006), Thessaloniki, Greece 2007 (Saratsiet al., 
2009), and Florence 2014 (Agnoletti&Emanueli 2016).  Important references were also 
provided by topic-related publications such as Guidelines for the Implementation of Social and 
Cultural Values in Sustainable Forest Management A Scientific Contribution to the 
Implementation of MCPFE - Vienna Resolution 3 (IUFRO Research Group 6.07.00, 2007), The 
Conservation of Cultural Landscapes (Agnoletti, 2006), Traditional Forest-Related Knowledge: 
Sustaining Communities, Ecosystems and Biocultural Diversity (Parrotta& Trosper, 2011), 
Cultural Severance and the Environment (Rotherham,2013), Treasures in the Forest (Johann et 
al., 2014), and New Interest in Wild Forest Products in Europe as an Expression of Biocultural  
Dynamics (Wiersum, 2017). Information on the regional level has also been provided by the co-
authors of the chapter Europe being part of the publication Traditional Forest-Related 
Knowledge: Sustaining Communities, Ecosystems and Biocultural Diversity (Parotta et 
al.,2011). Material on the local level has also been gathered by the annual conferences jointly 
organized by the Austrian Ministry of Sustainability and Tourism and the Network Forest and 
Culture taking place in Austria aiming to enhance the implementation of projects related to the 
biocultural heritage in the rural area. 

3 THE BIOCULTURAL HERITAGE 

The cultural heritage includes the bio-cultural heritage, which is the biological manifestation of 
human activity in the landscape. Forests – as an important asset of cultural landscapes – are the 
shadow of civilization – reflectingwars, economic crises, rise and fall of industries and markets. 
Traditional farming and forestry practices have contributed in most cases both to harmonious 
cultural landscapes and to enriched biodiversity. 

Cultural heritage and traditional forest related knowledge can either be reflected in human 
activity related to the forest or be features of activity situated within the forest. There has always 
been a great variation of land-use techniques throughout Europe in the course of history. Many 
of them have disappeared, some of them maintained.   Traditional land- use systems have 
mainly persisted in uplands and remote areas.Konold et al. (1996) have analysed a number of 
basic principles that are characteristic for traditional land-use systems such as: the principle of 
multiple uses, the principle of rotational uses, the principle of recycling, the principle of low-
energy economy and the principle of spatial fuzziness. 

Traditional farm forest management based on the available local resources.The optimization 
was carried out byexperience and trial (condensation and use of knowledge) and the transfer of 
the acquired knowledge to the descendants (education). The farmers acquired the bare 
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necessaries of life by diligence, skill and traditional knowledge related to fields, woodland, 
cattle and alpine pasture. It was a subsistence -economy. This management resulted in a 
richdiversity with regard to the biocultural landscape and the development of a diverse 
craftsmanship. Peculiar techniques concerning management and the processing of wood and 
other non-wood products were adapted to the needs of the farmstead. They were practised till 
the middle of the 20th century. In the indigenous worldview, intangible traditional knowledge is 
inextricably linked to the more tangible ‘biodiversity’ it draws on — and cannot be separated 
from it.Traditional knowledge and innovations are driven and sustained by cultural values, 
spiritual beliefs and customary laws, which are in turn sustained by ancestral landscapes and the 
sacred sites they contain.There is also a direct link between traditional knowledge and 
landscapes. Research also shows that traditional knowledge is lost when the link to ancestral 
lands is broken (IIED, 2018). 

From the mid-20th century onwards continuous structural changes in small-scale farming 
resulted in a remarkable loss of income. As a follow-up process farmer migrated to cities and 
farmland became abandoned. As the maintenance of the European biocultural landscape needs a 
certain degree of human intervention the depopulation of the rural area caused a decrease of the 
biodiversity of farming including forest management which was handed over from small scale 
forestry to outsourced management. Land-use is the most important driving force that shapes 
landscape sceneries. The alterations in the management of the cultural landscapes including 
forestry caused the interruption of the transmission of traditional knowledge between 
generations. Moreover, there was a decreasing demand for traditional products within the last 50 
years due to market changes and the replacement of renewable raw materials (Schnabl, 2001). 
Thus, almost unnoticed by the society the declining use of renewable materials in the fields 
where handicraft work dominated was associated with the loss of knowledge related to the 
application of these materials. However, when they are restored so too are the associated 
knowledge, practices and cultural values. Traditional lifestyles having shaped the cultural 
landscape in the past are declining at present day. New activities have to be substituted in order 
to maintain and utilize these cultural landscapes in the future. It is necessary to stablish 
partnerships within society and to enhance public awareness with regard to the multiple benefits 
forests offer to the society. However, it will also be necessary to achieve other sources of 
income beside timber based on public and social demands. 

Therefore, communities need supportive policy and legal frameworks at all levels to 
effectively protect their biocultural heritage. These frameworks should protect not only 
traditional knowledge, but also the inter-linked bio-genetic resources, landscapes, cultural and 
spiritual values and customary laws that form part of biocultural systems (IIED, 2018). 

3.1 Political and legal frame conditions 
A number of countries have introduced policies to protect traditional knowledge and regulate 
access and benefit-sharing. International policies relating to indigenous peoples’ rights protect a 
broader ‘bundle of rights’, but are either not widely ratified or are non-binding. Nevertheless, 
they provide important tools for protecting biocultural heritage. At the same time, mainstream 
development policies (e.g. on economic growth, agriculture and intellectual property rights) are 
eroding biocultural heritage (IIED, 2018). Worldwide the Rio Declaration, Agenda 21, the 
Statement of Forest Principles, the Convention on Biological Diversity (CBD), the United 
Nations Convention of Compact Desertification (UNCCD), UNESCO’s World Heritage 
Convention, and the United Nation Forum on Forests (UNFF)provide a forum for legal and 
non-legal bindings and increasingly recognise wooded landscapes as cultural heritage (Saratsi, 
2009). Also, European Policy puts growing awareness on the significance and relevance of 
local, indigenous knowledge amongst the international community of forest science and forest-
related policy.Protection, documentation, and utilisation of forest-related, tradition-based 
knowledge are in the focus of numerous political discussions. Concerning forestry there is a 
strong demand for changes in silvicultural practices towards sustainable management including 
economic, ecologic and sociocultural dimensions. In Europe there are a range of cultural and 
spiritual issues attempted in international conventions, agreements and processes such as the 
Alpine Convention in particular the Declaration Population and Culture (2006) and the 
Ministerial Conferences on the Protection of Forests in Europe (Forest Europe) Strasbourg 
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1990, Helsinki 1993, Lisbon 1998, Vienna 2003 (Gaworska and Kornatowska, 2006), Warsaw 
2007. Bergen 2009, Oslo 2011, Madrid 2015 signed by 46 European countries and the EU 
(Forest Europe, 2015). 

3.2 Present status 
The change of human impact on forests can be measured and evaluated with indicators such as 
naturalness, fragmentation, areas of forest for landscape management and protective functions, 
lists of potential sites of cultural and spiritual values, urban forest areas for recreational 
purposes or use of non-wood forest products. However, there are a few prevailing special 
information sources for cultural and spiritual factors in forestry existing. In most cases those 
indictors are not to be compiled from various statistical sources, such as lists of Archaeological 
Sites and Sites of Ceremonies or customs or through special research or surveys. Some separate 
indicators for measuring cultural and spiritual factors include both descriptive and quantitative 
aspects. In 2005 Parviainen (2006) on occasion of the Seminar of Forestry and our Cultural 
Heritage in Sunne, Sweden, pointed out the need for further research, means and efforts in order 
to develop approaches for including – when relevant – cultural and spiritual aspects in national 
forest policies, legislation and in national forest programmes and to develop measurable 
indicators for cultural and spiritual aspects. Especially multidisciplinary research (philosophy, 
archaeology, research on folklore, history, architecture, jurisprudence, and medicine) on forest 
culture and traditions is needed. 

Because of their fundamental and multifunctional character, cultural and spiritual aspects 
create an important bridge for human beings between forestry and the society’s other functions 
and other needs. In raising awareness on forestry related cultural and spiritual issues and on 
their interrelationship in society, dissemination of information, communication and education 
are extremely important. Through interactive discussion on cultural and spiritual aspects 
between various interest groups, new intellectual, cultural and socio-cultural innovations based 
on multifunctional values of forests can be promoted. There is an evident need for further 
discussion, clarification and definitions on cultural and spiritual aspects in forestry. Recognizing 
the cultural and spiritual values show that forest management is not only production or 
protection but also maintaining the relationship between people and forest (Parviainen, 2006). 

Angelstam and Elbakidze (2006) argue, that Europe’s diverse forest and woodland 
landscapes can be used to better understand the perceptions of SFM among actors at different 
levels of governance and role of traditional knowledge for sustainable landscapes. The historical 
development of forest use within a region usually goes through more or less distinct phases: 
local use - exploitation of natural dynamic forest ecosystems - development of sustained yield 
forestry -  efforts to satisfy ecological and socio-cultural dimensions. Thus, because different 
regions are located in different phases in this development, one can “travel in time” and both 
learn from past and future phases of development. As traditional is rapidly disappearing along 
with cultures and landscapes where this knowledge lives, it is an urgent task to document the 
role of traditional knowledge for sustainable development (Angelstam & Elbakidze, 2006). 

The step of taking the cultural values and traditional ecological knowledge from the Elders 
and integrate them into management practises differs between European countries and eco-
regions. Research publications from the very last show that human impact on the forest 
landscape has been more intense than it has been realized before. They also state the important 
fact that knowledge on forest history is a necessary tool to make nature preservation more 
efficient. Wood production has been the main objective in Finland and the other Nordic 
countries until the late 1980s. Since then the main emphasis is laying mainly on biodiversity 
aspects. The everyman’s right in the Nordic countries has guaranteed automatically the 
recreational use and other multipurpose values of forests. In Central and Western Europe 
however, the various forest functions are very diverse, in densely populated areas the 
recreational and protective functions are often most important. In Southern Europe the non-
wood products and protective functions particularly, the water related serviced, are often 
dominating (Parviainen, 2006). Some examples from different Eco-regions may illustrate this. 
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3.3 Increase of knowledge 
Knowledge concerning the social, economic and political frame conditions related to the origin 
and development of landscapes, distribution of the forest area, ownership structures contributes 
to the understanding of the various features forming the basis for future planning and 
management. The active investigation of the own history stimulates the cultural identity and 
relationship to the region. The incorporation of traditional knowledge and the participation of 
holders of traditional knowledge in monitoring, assessment and reporting can enhance 
management decisions and benefit-sharing. 

Local political culture decides on the accomplishment of new challenges, it encourages or 
holds it back. Many communities only partly use the potentials of its citizens. Mobil groups 
within the society show only little interest in local policy because they do not rely on the local 
resources. With a growing population the close connection between citizens and community is 
decreasing. This development is influencing local communal living conditions depending in 
many cases on voluntary services. Therefore, communities are challenged to support the 
identification of the citizens (old and new residents) with the living space. The regional level is 
a challenge and a chance for cooperative activities. Although forest planning and sustainable 
forest management has to take into account the history with regard to kind, intensity, and 
applied technique of former utilization, adequate studies are often lacking. This holds true with 
regard to historic elements as a physical part of the cultural heritage, but also for the intangible 
cultural heritage such as knowledge also being addressed by the Convention for the 
Safeguarding of the Intangible Cultural Heritage (UNESCO, 2003) or the Alpine Convention 
(1991). 

In several European countries such as e.g. England, Scotland, The Netherlands, Estonia, 
Finland, Sweden, Latvia, Turkey and Germany forest policy is in favour of protecting this 
cultural heritage. At present investigations are carried out aiming to increase the knowledge and 
to maintain the cultural heritage of the rural area related to traditional land use and management 
including traditional skills and tools. These studies comprise historic land-use assessments, the 
documentation and inventory of ancient monuments and other cultural remains in the forest and 
the safeguarding of historical sites and artefacts in the forest by appropriate forest management 
plans. 

3.4 Assessments of the value of traditional products and sites 
Non-wood forest products have a specific importance concerning their values for nature 
conservation. They can be used for example as a raw material for food, spices, paint, spell 
poison, ornaments or medicine. To indicate the importance of traditional medicine and to 
maintain the cultural diversity and the very rich flora a research project was carried out in 
Anatolia. The goal was the scanning of all Turkey and relevant literature. So a data-base of 
Turkish Folk Medicine was set up. The number of plant species employed as folk remedy was 
approximately estimated around 500 in Anatolia (Okan & Ok 2006). Also in the area of Mount 
Ortobene, Nuoro, Sardinia, a research project has been carried out between 2004 and 2006 
investigating the local traditional uses of plants in this area. First results show that traditional 
uses of plants are still widely known within the investigated community. Traditional uses were 
reported for 109 different taxa. The most numerous categories of use resulted to be food and 
medicinal plants, but information was also recorded about other uses such as magical-medicinal, 
domestic, handicraft, agricultural, religious-ritual and ornamental. The involved scientists claim 
to consider this heritage in a sustainable management approach with the aim to preserve all the 
components of environmental diversity (Piredda et al., 2006). In Austria a project was carried 
out in 1983, documenting the local traditional knowledge about medical plants and herbs. It is 
based on findings of ethno-medical field studies. The results, also including indigenous 
therapies with animals, animal fat, daily food, minerals and diverse practises were digitized and 
stored in a database by the Joanneum Research in 2005. 

In many European countries, the location, type and number of cultural heritage sites are yet 
not well known: a necessary precondition to action is a good knowledge of the size of the issue. 
Concepts and definitions are also not clear. This is the case for instance in Hungary, where – 
also due to the influence of policy after World War II until the beginning of the 1990s - the 
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traces of culture of the life of many generations lie hidden in the forest. As most of the national 
cultural heritage in the forest areas is still unidentified, its importance has not been recognized 
by the people and it is unprotected against conscious or unconscious destruction. To avoid this 
fact and to improve the knowledge of forest managers with regard to the biocultural heritage a 
documentation of important monuments and sites has been published jointly by foresters and 
archaeologists in Germany (Hamberger, 2009) as well as in Austria (Johann et al., 2014). In 
Sweden, The Netherlands, Finland, Latvia and Estonia inventories of the objects of cultural 
heritage have been carried out to produce a data collection and information source that can be 
used when making decisions related to forest management. In this context, the concept of 
cultural heritage is one of the factors shaping the general forest policy. In Estonia Tarang and 
Kusmin (2006) recommend that the registering and protection of cultural heritage – an atypical 
activity in the context of forestry – should be driven primarily by the forestry officials 
themselves. The reason is simple – being in direct contact with their object of study, the forestry 
officials and owners have more knowledge and more sensitivity to the changes in the forest. 
Experiences from Austria, Sweden and other Nordic countries in Europe indicate that better 
results are achieved through the protection by the owner after the owner has been informed of 
the unique sign of culture located on his land. This gives additional value to the property, 
distinguishes the property from the neighbouring land and improves the self-concept of the 
owner. In a wider sense, the exhibited objects of cultural heritage add value to the whole region 
and improve the image of the community. 

3.5 The biocultural heritage in the context of rural development. Some examples of best 
practice 

The interest in the cultural heritage of the Dutch forests is rising rapidly. The Netherlands have 
been thoroughly inventoried on historical objects. Woodlands have shown a surprising number 
of elements such as Celtic fields and historical embarkments. In some cases, routes are 
signposted along these objects explaining them in the field. They are attractive destinations of 
tourists and locals. Benefits associated with forests and woods are widely recognised in 
Britainwhere wooded and forest landscapes are of huge significance such as the New Forest 
(Hampshire) and Sherwood Forest (Nottinghamshire) being iconic recreational and tourism 
destinations. Well-wooded regions such as the Cumbrian Lake District are similarly popular 
with visitors both from within Britain and internationally. These destinations mix tourism and 
leisure day-visits, but for all, the wooded backdrop and often the forest myth are very important. 
Major initiatives such as the New National Forest in the English Midlands, and numerous 
Community Forest Projects give evidence of the importance placed on this resource by 
politicians, planners, and decision-makers. Some of these such as the South Yorkshire Forest 
Partnership have placed great emphasis on celebrating and attempting to sustain traditional 
forest skills, and the generation of woodland products. The New National Forest has actively 
promoted local products, local foods, and hospitality.In Britain as a whole, woods and forests 
remain perhaps the most evocative and iconic features of the landscape. Voluntary bodies such 
as the Woodland Trust lead the way in promoting cultural and community awareness. There are 
many local groups of tree wardens now emerging to research, document and safeguard their 
local woods (Parrotta et al., 2011). 

To illustrate the new approach in forest management in the Mediterranean Turkey is a good 
example. Turkish forestry of present day is a multifunctional management of forest areas 
without damaging their integrity, biological diversity, health, regeneration capacity and 
productivity. Planning is carried out on an integrated district basis and by participation and 
cooperation of forestry organization and other interested groups. Today, the villagers living in 
and around the state forests have some rights concerning forest use which have been granted by 
the Forest Law. These rights include obtaining timber and firewood, pasturing and the gathering 
of non-wood products. Several forests are dedicated to protection which include historical and 
archeological objects and abandoned old villages. In some regions, people created some legends 
or stories about such areas within the forests. Also, various celebrations and festivals inspired 
from such areas are organized. Thereby local people become aware of such areas and 
acknowledge them as part of their culture and tradition. When abandoned houses within the 
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forest witnesses the traditional architecture they are maintained and become interesting tourist 
sites. 

Site specific strategies, based on multi-disciplinary consultation, and mobilizing resources 
and political support from a wide range of stakeholders, can promote the sustainable 
development of rural landscapes. Such strategies can be based on rural tourism and the 
rediscovery of rural lifestyles and crafts, but must be socially, ecologically and economically 
viable.In Austria in recent years’ efforts to develop cultural and social dimensions of SFM have 
been based on the two major principles: motivation, which gets highest priority and maximum 
possible flexibility as concerns technical priorities, volume and resources. A significant number 
of sites that are important in terms of forest history are located on historical lands in the rural 
regions. Although systematic development of cultural and social aspects is really a new task for 
the Austrian forest authorities, the cultural and social dimensions of SFM are/or will be 
addressed in the following relevant policies: The Forest dialog/Austrian forest programme, The 
Alpine Convention, in particular Declaration Population and Culture and Network Mountain 
Forest (NMF), and the programme of rural development (Grieshofer, 2006). A network Forest 
and Culture has been established including institutions and stakeholders being involved in 
cultural dimensions of SFM in Austria (i.e. forest enterprises, museums, forest education and 
forest history research institutions, tourisms). Some forest enterprises have already realized the 
tourism potential that is undoubtedly present, and have therefore developed the enjoyment of 
culture and nature as a second line of business in addition to the on-going sustainable forest 
management. Several projects combining sustainable forest management with traditional 
craftsmanship such as charcoal burning, tanning, the distillation of pitch oil or the knowledge 
and practices of traditional seed cultivation and production which have been also listed on the 
Austrian National List of the Intangible Cultural Heritage of UNESCO prove also to be 
economically successful (UNESCO, 2003). 

4 DISCUSSION 

The aim of biodiversity-oriented management is to mimic the natural succession and some 
natural features of original forest. According to the historical forest use this objective varies 
among the countries and vegetation zones. Today the management of forests applies the 
concepts of close to nature management (Nordic countries), conversion (Central Europe), 
restoration of forest stand structures or landscapes (overall in Europe) and maintain in special 
cases also old cultural practices such as slash and burn agriculture (Finland), coppice forestry 
(France, Netherlands, Germany) and forest pasturage (Spain, Portugal). The aim of the 
management is to chart in a site-specific manner the likely original vegetation cover so that the 
altered tree species composition will resemble the original tree species composition of the site. 
The value of sustainable land-use systems cannot be regarded in its primary function only. On 
the contrary, agriculture and forestry has to be emphasized strongly within the context of 
regional planning. Regional plans should maintain the cultural landscape as a whole, thereby 
pointing out the social and economic importance of agriculture and forestry. It has to be an open 
process considering not only the demands of all residents in a specific region but also inviting 
them to participate actively. Open discussion should formulate the main targets including all 
fields of public interest such as traffic, nature protection, watershed management and land use 
planning. It has to take into account the demands of future generations with regard to social, 
economic ecological and cultural dimensions, which are the key elements of the sustainable 
development of landscapes in the future. Sustainable utilization of the resources therefore aims 
to balance the different interests and prevents irreversible impact. Open participation in the 
planning process should strengthen and re-stimulate the cultural and social identity of the 
population concerned. 

Concerning the demand for future research it is important to note, that the Signatory States of 
Forest Europe committed themselves to identify, assess and encourage the conservation and 
management of significant historical and cultural objects and sites in forests and related to 
forests in collaboration with relevant institutions. The existing diversity of the safeguarding of 
cultural heritage has geographical, historical, and socioeconomic roots also influenced by 
ownership structures which have to be understood and respected. In the field of nature 
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protection previous studies have shown a clear separation between restrictions which pertain to 
timber resources and silvicultural management and those relating to non-timber production and 
public access. These differences are in parallel with the differentiation between North and 
South: in Northern Europe with a high share of forested areas and relatively low population 
density the restrictions affect the harvesting of timber resources and the forest infrastructure. In 
the Mediterranean and Atlantic countries with high population density and low forest cover this 
applies to access restrictions and non-forest products (such as mushrooms and berries). With 
regard to direct and indirect benefits of the individual stakeholders (forest owners, visitors, 
hunters, fishermen, scientists, communities) it could be shown that the landowners were most 
affected by the protection of the area, while the local society gets the benefits. These results 
point out the necessity to encourage multi-disciplinary research into the role of the social and 
cultural aspects of sustainable forest management in the overall goal of sustainable 
development, including the role of local farmers in traditional forest-related knowledge. 

5 CONCLUSION 

Currently the socio-cultural aspects of forests are covered by national and/or regional laws and 
regulations and are being regularly monitored in European countries. The MCPFE commitments 
are used as important rationale for actions to be taken at a national level and thereby are making 
practical and valuable contributions to the protection of cultural heritage of European forests. 
The implementation of these commitments provides experiences and evidences for further 
political developments. However, even though the Ministerial Conferences have laid down 
general principles, the commitments need to be translated into more specific actions at all 
implementation levels. Further development of the pan-European recommendations on cultural 
and spiritual values of forest will build a common approach towards preserving and enhancing 
the social and cultural dimensions of sustainable forest management (Gaworska & 
Kornatowska, 2006). These aspects can grow stronger and will be more respected only through 
heightened awareness and understanding based on improved knowledge and research. 
Sustainable development must include the local people and the importance of their past and 
their future. An acknowledged history and an upgrading of the importance of the cultural 
heritage of the forest would be an act of contributing to a regional sustainable development 
(Svensson, 2006). The cultural dimension of EU forests concerns also developing a planning 
approach that recognize their cultural origins modifying many of the present tendencies. 
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1 INTRODUCTION 

The classic »sun and sand« tourism destinations in Europe are finding it increasingly difficult to 
hold onto their share of the market as new areas develop elsewhere in the world and become 
more affordable. 

»Alternative« forms of tourism, on the other hand, are booming. According to figures by the 
end of millennium they are growing almost three times (8%) as fast as the classic tourism 
market. Recent market surveys reveal that more and more people are interested not only in 
trying out new places but also in discovering different forms of tourism. They are also placing 
greater emphasis on quality products, more environmentally conscious forms of tourism and on 
shorter but more frequent trips. 

One way to meet these new challenges and to capitalise on changing market preferences in 
Europe and in Slovenia is to consider developing sustainable tourism based on rich natural and 

Inter-relationship between heritage and cultural tourism: 
experiences from Slovenia & Ireland 

M. Košcak 
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ABSTRACT: In this paper we discuss the interrelationship between heritage and cultural
tourism, within a local rural environment. This is based on two examples: 1-Heritage Trails in 
SW Slovenia; 2-Green Box network in NW Ireland. Both projects developed as a programme of 
action for rural regeneration through sustainable tourism - promoted at national and 
international levels - which at the same time retained local focus and personality. In the 
Slovenian example we view the experiences gathered over some 15 years of activity enabling 
taking an historic and developmental  viewpoint.  In the Irish example, we show how a cross-
border tourism initiative, with international support, created the possibility to overcome 
centuries of ethno-religious and cultural conflict. A beneficial methodology for growing and 
developing a level of sustainable tourism that enhances the totality of local and regional 
environments, is the multi-stakeholder approach. A key feature is the need for small-scale 
tourism entrepreneurs to develop a promotional mechanism to market their product or service at 
a wider national and international level. The Slovenian experience (Koscak M., O'Rourke T., 
2009) displays the critical success factor of co-ordinated action between local and regional 
stakeholders from public, private and NGO sector for common benefit. There is a shared 
opinion between tourism experts that cultural tourism involves four elements: -overall tourism 
experience; -application of cultural heritage assets; -consumption of experiences and products; -
role of the individual tourist. It is obvious that cultural tourism offers an activity in which a 
destination's cultural and heritage assets are presented for the consumption of tourists - domestic 
or foreign. We present development of the heritage/cultural tourism product in SE Slovenia and 
SW Ireland whilst critically evaluating results and impacts - positive and negative - achieved 
and reflected in the local/regional economic, social and environmental livelihoods over the past 
20 years. 
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cultural heritage. With so many different landscapes, climates, cultural particularities and 
traditions, dialects and natural environments, Slovenia offers an ideal platform for these more 
specialised and increasingly popular forms of tourism. This also includes region of S Primorska, 
the most visited tourist region in Slovenia, when considering tourism volumes in the most recent 
decades. 

Ireland presents a  different perspective – a single geographic zone as an island in the Eastern 
Atlantic, but contiaining the territory of two states, the Republic of Ireland and the UK. 
Antagonism between the Irish and British heritage remains a compelling and dangerous issue. 

2 FACTS AND FIGURES IN EUROPE – THE CHALLENGE FOR TOURISM 
DESTINATION WITH HERITAGE AND CULTURAL TOURISM PRODUCTS? 

The World Tourism Organisation has predicted that much of the increase in European tourism 
receipts over the coming decade will come from alternative forms of travel not involving the 
classic ‘sun and sand’ tourism. This type of tourism is expected to account for over 20% of all 
travel in the period  between 2018-2028 and is set to grow faster than any other market segment. 
Some of the growth will come from a greater volume of tourists, but a significant portion will 
result from a shift in tourist numbers between the different segments (Source: Eurobarometer, 
Flash EB No 258, 2009). 

There may be several reasons for these shifting trends: 
• people are becoming more experienced in travel experiences and more discerning in 

their choice of destination. This leads them to search for new places and new tourism 
products; 

• they are more mobile - cross border travel is easier than ever thanks to the liberalisation 
of the airlines, construction of new roads and European integration; 

• they are taking shorter but more frequent holidays throughout the year; 
• they are more active whilst on holiday, seeking out different activities, 
• the European population is getting older but staying active longer; 
• and finally we may discern from research that tourists are more increasingly concerned 

about the environment. 
From the Figures 1 and 2 below, we may conclude that the sea remains a popular choice, 

(20%) but a significant number of European citizens mentioned rest and recreation (36%) as a 
preferred destination (Fig. 2). As to the criteria for choosing one area over another, not 
surprisingly the climate figures are prominently (45%) but so are other factors such as scenery, 
historical interest and the environment. These are on a par with the cost of accommodation and 
travel (Fig.1). 

Figure 1. Criteria for choosing a tourism destination. Source: Eurobarometer Survey, Europeans on 
holiday, 1999. 
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Figure 2. The major motivation for EU citizens' main holiday trip. Source: Survey on the attitudes of 
Europeans towards tourism, 2008. 

These interesting findings indicate that the main expectations from non-traditional, emerging 
destinations focus on local culture, lifestyles and traditions as the primary magnets of non-
conventional destinations of tourism in Europe, see Figure 3, below: 

Figure 3. The main expectation from a non-traditional, emerging destination. Source: Survey on the 
attitudes of Europeans towards tourism, 2008. 
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When deciding on holiday destinations, most Europeans named the location’s environment 
(e.g. its overall attractiveness) as the key consideration (31%). Cultural heritage (24%) and the 
options for entertainment (15%) were the second and third most widespread responses in regard 
to factors that influenced a choice of destination, see Figure 4 below. 

Figure 4. Attractions influencing the choice of destination, Source: Survey on the attitudes of Europeans 
towards tourism, 2008. 

3 HERITAGE & CULTURAL TOURISM – TOURISM PROFILES, ISSUES… 

Heritage is defined as the elements of our inherited past which we value. Heritage tourism is 
defined as tourism markets and industry, that have evolved around heritage. Heritage tourism is 
that form of tourism whose objective is, among other aims, the discovery of monuments and 
sites. It has become a more popular tourist activity in making visits to historical cultural heritage 
sites, in this electronic era. Culture, heritage, environment and tourism are interconnected and 
taking significant attention globally (Perera, 2013). 

Heritage tourism, in line with the global trend in cultural tourism, has emerged as one of the 
most popular tourism categories (Chen and Chen, 2010). The economic contribution of heritage 
resources is a major means to achieve sustainable tourism development (Apostolakis and Jaffry, 
2005). Therefore, a better understanding of heritage tourist behaviour in terms of heritage 
service attributes, specifically tourist preferences, may provide insightful information leading to 
the ability of heritage managers to create effective sustainable development strategies (Chen and 
Chen, 2012). Chen and Chen have clearly described the importance of heritage tourism for 
sustainable economy. 

Creating a visitor profile for the kind of tourists interested in natural and cultural heritage 
tourism is very difficult due to their diversity of interests and the general lack of targeted market 
research. Thus, only general comments may be given here, based on the results of practical 
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experience in different tourism destinations. Tourists in search of natural and cultural heritage 
appear to look for a wide range of different attractions and activities that are designed to satisfy 
different needs, be they for learning, relaxation, recreation or adventure. The following are 
examples of activities that may be developed using natural and cultural heritage and are related 
to cultural tourism: 

• festivals and events, banquets; 
• music, theatre, shows; 
• village life and rural life (e.g. farms, Sunday markets,); 
• gastronomy, visiting/tasting local products; 
• general sightseeing, village buildings and 'atmosphere' ; 
• visiting historic and religious monuments or vernacular buildings, ruins; 
• sites connected to famous people in the region. 

It is also worth mentioning that nature and culture orientated tourists are also strongly 
influenced by the quality and type of accommodation and food on offer. It seems that tourists in 
search of nature or culture are rarely attracted to large luxury hotels. They will be much more 
interested in smaller establishments of good quality which provide a personal service and a 
certain level of comfort and quality - the demand for two and three star accommodation is 
generally very strong. There is also a small but growing proportion of tourists looking for 
character and »charm« in their accommodation. Rural accommodation, family hotels and 
pensions that use local quality crafts or are located in vernacular buildings are becoming 
increasingly popular.

There are, however, a number of additional factors that should be borne in mind when dealing 
with natural and cultural heritage (Source: Tourism in Europe – at a crossroads?, 1999): 

• Cultural and environmental heritage cannot be easily re-produced: They exist because of 
history and geography and cannot be created easily in the short term. This means that 
destinations need to work with what they have. If their intrinsic appeal is low or only 
moderate it will be very difficult for the area to gain a competitive edge over other 
destinations. 

• Cultural and natural attractions are mostly a public resource: Tourists rarely have to pay 
to see nature and most of the culture – e.g. visiting nature reserves, landscapes, village 
architecture. It is therefore primarily the private businesses which develop a derived 
product around this public resource and thus reap the economic rewards. But there is no 
automatic mechanism for ensuring that some of this income is remitted back into 
maintaining and enhancing the cultural and natural heritage itself. 

• Damage to natural and cultural resources are extremely difficult to measure: tourism 
inevitably impacts on the natural and cultural resources of a particular destination but its 
interrelationship is extremely complex and very difficult to quantify. There is no 
universal formula for determining carrying capacities for sites (i.e. the number of people 
that can visit the site without causing significant damage to it) as so much depends on 
the particular circumstances of the area. 

• Finally, the pricing structure of heritage-based tourism is not as clear as in other services 
or other forms of tourism. There is little guidance available in this area due to the lack of 
established benchmarks. Comparable attractions in other regions might exist but in a 
different economic climate which makes comparisons difficult. Consequently, 
businesses might be pricing themselves out of the market, or more likely undercharging. 

4 THE CASE OF THE HERITAGE TRAILS OF SLOVENIAN ISTRIA AND DOLINA 
(ITALY) 

In 2001 the municipalities of Piran, Izola and Koper, and many public and private organisations 
in Slovenian Istria expressed enthusiasm for the concept of a Heritage Trail. They were 
fortunate in being able to observe what has been achieved in the pioneer Heritage Trail in 
Dolenjska & Bela krajina in SE of Slovenia.  It should be recognised, however, that there is no 
standard model of Heritage Trail.  The initiative in each area should be suited to the character of 
that area. 
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Figure 5. Map of Slovenia Istria with its coastal and hinterland part, Source: web portal, accessed: 
20.02.2018. 

Figure 6. Village of  Padna in Slovenian Istria, Source: Author’s archive.

Seen from a European perspective, Slovenian Istria is a compact rural area of very distinctive 
character. It is green and fertile, with a Mediterranean climate and vegetation. It has a 
remarkable structure of deep valleys and flat-topped hills, with a plateaux which offers very fine 
views west to the sea, north into mountainous Slovenia, and south into Croatian Istria. The 
profile of these hills is accentuated by the location of many villages on the rim of the plateau, 
with church spires marking the end of each ridge.   The villages, hamlets and isolated buildings 
are mainly of strong traditional character, built of local limestone or blue-stone, with tiled roofs 
and many graceful features.  The plateaux and the valley floors contain cultivated fields and 
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pastures. The slopes are graced by rich and varied woodland, and by terraces with vines, olive 
trees, maize fields and orchards. 

The overall effect is of a fine and distinctive landscape. The area is rich in wildlife, and in 
features of cultural heritage, including fine churches (some with remarkable frescoes and other 
features), vernacular buildings, water-powered mills and other monuments. It has traditional 
local products of high quality, notable a variety of good wines, a distinctive regional cuisine and 
a local dialect and tradition of customs, dress, music and decorative arts which are remembered 
and valued by the older local people. 

4.1 Heritage trails consultancy 
The main implementation institution for the project beside three already mentioned 
municipalities of Koper, Izola and Piran was the Regional Development Centre of Koper, which 
was supported by regional institutions on the field of natural and cultural heritage. Partners & 
stakeholders in the project were institutions from the public, private and NGO sector in this part 
of Slovenia. 

4.2 Methods 
Initially the shared opinion among experts who were responsible for the development of the 
concept was that the Heritage Trail in Slovenian Istria should take account of this distinctive 
character of the territory, which included also the area’s location, immediately behind and above 
the zone of coastal tourism, and adjoining the Croatian part of Istria, to which it is linked by 
history, character and a pattern of inland roads and tracks. It is ble to build build on this existing 
pattern of tourist enterprises and of flows of visitors. These elements were taken into account 
when developing a model for the Heritage Trails in 2001 in Slovenian Istria, namely: 

• First, there was and remains a rising demand, throughout Europe, for rural tourism. Such 
tourism includes both day visits into rural areas from cities and coastal resorts, and 
overnight stays by holiday-makers and others. Visitors may be drawn to the rural areas 
by attractions such as heritage sites; by activities such as walking, horse-riding, cycling 
and scenic driving; or by opportunities to eat and drink in agreeable surroundings. The 
accommodation that they use may vary from simple campsites through bed-and-
breakfast establishments and farm guesthouses to hotels, spas etc.    Slovenian Istria is 
already quite rich in such attractions, and has human, natural and cultural resources 
through which these attractions can be further enriched. The existing pattern of visitors 
shows that there are lucrative categories of tourists who can be further attracted to use 
those resources. 

• Second, the existing tourism trade on the Slovenian coast can benefit from the 
development of inland attractions. Tourists today are able to choose amongst a rapidly 
growing number of coastal tourism resorts in the Mediterranean, the Caribbean, South 
Asia and elsewhere.  There is, and will be, intense competition among these coastal 
resorts. If it is to survive and thrive in this competitive climate, the Slovenian coast must 
maintain high standards and it must apply its distinctive assets. One major, and currently 
under-used, asset is the rural hinterland.   This hinterland can offer activities – such as 
scenic driving, horse-riding, cultural tourism, and dining out in a quiet and spectacular 
setting – which are complementary to the beach-based activities, water sports, casino 
and entertainments on the coast. 

• Third, the rural part of Slovenian Istria needs the development of rural tourism, in order 
to boost its rural economy and to sustain its heritage and its settlements.   This is by 
tradition an agricultural area.  But it suffered a decline in farming activity and in the 
farm-based population after World War II.   During the last two decades, there has been 
some revival of farming, with a focus on wine, olives, maize, vegetables, fruit and 
livestock.   But the farm economy is not robust yet; and it was adversely affected, when 
Slovenia joined the European Union in 2004, by competition from farmers in the present 
Union and by the demands of EU regulations.   For this and some other reasons (i.e. 
small scale and scattered farm units for agricultural production), local farmers would 
benefit greatly from opportunities to sell more of their products directly to tourists or to 
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hotels, guesthouses and restaurants in the area.   Farm families, and other families 
resident in this rural area, will benefit also from the employment and added value which 
growth of rural tourism will bring.  Existing and new attractions, based on the natural 
and cultural heritage, will benefit from spending by visitors.   Tourism may permit new 
uses to be made of the under-used and often derelict houses and other structures which 
are common in the villages in this rural area. 

• Fourth, an initiative in sustainable tourism in this area should build on the past and 
future interest of the Government and the EU in rural development.   Since its 
independence in 1991, Slovenia has pursued the CRPOV programme of integrated rural 
development. Much has been learned from the many small projects assisted by CRPOV, 
and notably from the more ambitious area-based projects such as Wine Routes and 
Heritage Trails: one of the Wine Routes passes through Slovenian Istria. The rural areas 
of Slovenia have also benefited from PHARE, SAPARD and other pre-accession 
programmes of the EU in case of Slovenian Istria also from CBC with Italy. 

Finally a model was drawn in order to illustrate all these elements and justify why the 
concept of the Trail was structured in the method proposed. 

Figure 7. The “hand” model, author Dower, M., RRC Koper, 2001.

This model presents historical movements from inland rural parts (fingers) of the territory 
which supplied main towns on the coast (palm). In the context of sustainable tourism 
development product, as Heritage Trails should be structured, the model anticipated a range of 
integrated tourism products. This included an interaction in terms of the tourism offer comprised 
as an ideal product mix between the coastal and the rural elements, which may be seen as 
sustainable in the longer term perspective. Furthermore, such a plan will have the intrinsic 
capacity in helping to revitalise the rural part of Slovene Istria, which to a degree has suffered 
from a level of peripherality from the more intensive touristic development of the coastal 
region. The main aim of the project was therefore to stimulate tourism development in the 
hinterland of the Slovene coast. This aim should be pursued by offering support to rural 
business initiatives, by improving the infrastructure and by intensive marketing activity with 
focus on rural hinterland of Slovene Istria. 
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4.3 Stages of commercial product adaptation and implementation 
For a change from Heritage Trails in Dolenjska and Bela krajina, Heritage Trails in Slovenia 
Istria was sadly never officially launched, neither on the domestic nor on the international 
market. The reason for this failure lay in the fact that tourist stakeholders in this coastal region, 
which was traditionally and remains now the most visited tourism region in Slovenia, were 
fixated in the past achievements of tourism activity. As a result, in the current contemporary 
environment, which holds greater challenges and demands, they have been unable and to a 
degree unwilling to make that critical step forward to co-operate, to engage and to agree an 
efficient and long-term public-private partnership & co-operation, which would perform as a 
Destination Management Organisation (DMO). Such a DMO would and should act on behalf of 
all tourist stakeholders in the region and by the synergies thus created dynamise the entire 
tourism offer for this region. Regrettably, such an organisation does not exist in this region of 
Slovenia and unfortunately it is the only Slovenian tourism region which is without such an 
important capacity. This remains a kind of of paradox, but on the other side a painful reality 
which already reflects in some tourism figures and statistics (see below). 

Figure 8. Tourist arrivals (blue) and overnights (red) with trends, Source RRC Koper, 2015.

This figure shows, and we can interpret it as such, that the traditional sun, sea and sand  
product (3S), is not in trend anymore and that its life cycle is declining. Unfortunately, it was a 
lost opportunity to launch a Heritage Trail and to focus more on the rural offer some years ago 
when the opportunity was ripe for such actions. It is not our intention to speculate and insist that 
this will change the figures presented above, but we believe that a Heritage Trail type structure 
would open immense opportunities for rural entrepreneurs and offer them new challenges for 
new jobs in their home-yards in rural Istria. 

4.4 Learning points & conclusions 
• It is evident from the Case Study that the heritage-resource tourism in this part of Slovenia has 

huge opportunities to be developed far more than it is at the moment. Many excellent products 
and offers of cultural tourism exist and remain but these are insufficiently developed and 
inefficiently presented on major tourism markets at both a national and international level. 
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Currently it appears that the overall tourism offer is dominated by the interests of some large 
hotel chains, which are not local and who are neither interested nor motivated to put forward 
local interests and engage local resources. Beside this it is unlikely that they really understand 
the concept of a DMO, despite the fact that just a few kilometres distant exists an extremely 
successful DMO - namely Croatian Istria with an excellent experience and results. 

• It is also obvious and clear that sustainability of the product, in our case cultural 
tourism, must be secured. Without detailed carrying capacity research of sites which 
potentially would become resource-zones in the Heritage Trails and without 
involvement of rural community from the very early stage of initiative, the entire 
process will fail to operate as ideally as they should. Namely, the rural community, 
which is involved and committed to tourism, must and should be responsible, in co-
operation with professional institutions for cultural and natural heritage, for site 
management and should also gain added value from their involvement in the rural 
tourism. 

• Slovenian Istria is a known tourist destination, not only on the domestic market but as 
well on some immediate international markets - particularly Italian, but also Austrian, 
German and lately (despite decline in 2014) Russian market. But its identity is still 
greatly dependent on the 3S product. Unfortunately very little has been done in recent 
years to open up the rural hinterland by offering new, innovative and exciting tourism 
products in rural area that has high potentials for tourism development of superb class. 
For a successful destination offer it would be imperative to create a unique mix of 
characteristics, which are determined by its geographical location, culture and history. 
This should be a focus of those who are responsible for the destination management and 
wish to influence the experiences of both visitors and residents.  

• The failure, which has extended over the last ten and more years, in the creation of an 
efficient DMO is one of the most painful elements and reasons, why Slovenian Istria did 
not perform as coherent, modern tourist destination and lacks in application of its best 
tourism potentials being offered on both domestic and international markets. Lack of co-
operation and trust between key stakeholders, which are driving their own interests 
rather than working together in promotion of the destination, development of integrated 
tourism products and performing through well organised destination management 
frameworks, seems to be a long and lonely path towards an evidenced decline of the 
most successful tourism destination in the country.

• In the light of above, continuity of personnel in DMO is extremely important. In the 
region there exists a number of experienced managers possessing professional expertise 
and skills, which are important to be invited and applied in the process of establishment 
of an efficient DMO. Beside these characteristics it would be also important that DMO 
management should gain trust and support from key tourism stakeholders, namely hotel 
chain owners, who are at the moment failing to respond to initiatives for the creation of 
a regional DMO. Therefore both the economic and political environment must seek to 
find consensus for an acceptable and effciient destination management organisation. 

• In this region, as well as other tourism stakeholders, is the Faculty of Tourism Studies – 
Turistica, together with  other Faculties and departments, which are active in the field of 
tourism research, have sufficient expertise, are experienced in development and 
management of cultural tourism products and above all are willing to assist the process 
of establishment of sustainable, transparent and efficient DMO in the region. Such 
expertise and energy should be used in the process of creation of DMO. 

The tourist sector is one of the fastest growing economic sectors in the world, but also the one 
where there is the greatest competition. In present times of globalization, liberalization and 
deregulation, tourist subjects are facing fearsome competition. That is the reason why the 
success of a destination depends on the overall level of services quality, which represents the 
function of a whole series of variables which are united under the same denominator of the 
destination management (DMO- Destination Management Organization). Slovenian Istria is not 
an exemption. Key players in tourism will need to urgently agree how to organize regions 
tourism management unless they want to face further tourism decline and as consequence also 
other negative economics trends in tourism. 
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5 THE CASE OF THE GREEN BOX NETWORK - CULTURE AND HERITAGE ON A 
TROUBLED BORDER 

5.1 The background 
This example looks initially at the issues that exist in a geographic and cultural region which 
shares a common natural heritage but which is divided by ethno-religious tensions and some 
eight centuries of conflict. Add to this a state frontier that passes through the region and the 
complexities of seeking to establish a common purpose in pursuit of protecting the same 
environment and boosting shared socio-economic uncertainties.  

5.1.1 Post-1945 border regions 
Most of the difficult border areas in post-1945 Europe derive from the difficulties in applying 
the settlements agreed by the major powers in the aftermath of the Second World War. This, for 
example, created issues for Slovenia in regard to the frontier with Croatia post-independence in 
1991 (see 4.1 above) as well as leaving unresolved issues regarding ethnic/linguistic frontiers in 
areas such as Trentino-Alto Adige/Sud Tirol. Yet many of these problems were resolved 
through the application of EU cross-border and inter-regional programmes, which focused on 
cultural and heritage commonalities irrespective of state frontiers. Importantly, the issue of fixed 
state frontiers was also to a degree resolved by the Schengen agreement, which removed fixed 
frontiers and allowed freedom of movement across the frontiers of the EU Schengen 
participants. EU programmes also often engaged in shared common cultures and heritage across 
existing state frontiers. 

5.1.2 A pre-existing frontier 
Yet one frontier pre-dated the solutions of the 1945 settlement - the frontier between the 
Republic of Ireland and the United Kingdom. Until 1921, Ireland existed - in international law - 
as a kingdom within the UK, sharing the same head of state, and participating in the political 
connection of the UK parliament. Yet in 1918, a 75% majority of Irish UK parliamentary 
constituencies had elected members of Sinn Féin - the Irish republican political party - to 
represent them; those representatives then refused to participate in the UK parliament, and given 
their overwhelming national mandate established an Irish parliament - Dáil Éireann. Following 
the War of Independence, a treaty was signed with the UK, which established an Irish Free State 
in 26 of the 32 Irish counties. The remaining 6 counties remained as part of the UK, but with 
their own parliament. Partition created huge resentment across the island of Ireland, as the 
boundary agreed in 1921 - effectively a political demarcation line - left some 40% of Irish 
Catholics supporting independence within Northern Ireland and under British rule, whilst at the 
same time stranding some 7% of Irish Protestants (wishing to remain in Britain) within the Free 
State. In 1937, the Free State declared itself a self-governing republic outside the British 
Empire, and in 1939, declared itself a neutral territory in terms of the conflict between the UK 
and Germany. 

5.1.3 The “Emerald Curtain” 
The border divided communities and socio-economic structures; towns which were the major 
economic centres for large rural communities, suddenly found themselves on the wrong side of 
an international frontier. The border became an economic frontier, due to differing levels of 
taxation between the republic and the North. Smuggling became almost an economic necessity 
as cattle, butter, vehicle fuel and other commodities were moved back and forth across the 
frontier. Furthermore, when Ireland joined the euro, there was a disconnection between the 
existing Irish pound and the UK pound, which created further problems in cross-border trade. 

As a result, the border region - the republic counties of Louth, Cavan, Monaghan, Leitrim, 
Sligo and Donegal and the Northern Ireland counties of Armagh, Fermanagh, Tyrone and Derry 
- suffered huge economic disadvantage. This disadvantage was increased as a result of the 
Second World War, when the republic suffered economic problems in terms of trade. 
Conditions were made worse as a result of the IRA Border campaign, involving attacks on 
British forces in the North. Conditions worsened from 1969, when sectarian attacks on 
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Catholics in the North by Protestant paramilitaries and state forces created the civil rights 
movement, and resulted in the UK’s decision to station UK army troops in the North. From that 
point, the frontier became the most militarised frontier in Europe after the former Iron Curtain 
between Western & Eastern Europe. 

Economic conditions across the whole border region - in the republic and in the North - 
worsened. In 2001, the EU Economic & Social Committee reported that the 15% of the total 
population of the island of Ireland living in the border area suffered the most serious socio-
economic problems, the lowest incomes, the worst unemployment, the highest levels of 
emigration and the most appalling levels of rural poverty. Added to this were the high numbers 
of displaced persons who had left their homes as a result of ethno-religious threats - in 1972-
1994 this amounted to 11,000 persons. In addition, even after the Good Friday peace agreement, 
which ended the conflict and resulted in de-militarisation of the frontier, in the six border 
counties of the republic some 10% of the population were ex-political prisoners. 

5.1.4 Solutions from culture & heritage 
One of the most constructive issues was the implementation of two EU programme activities - 
The EU Peace I & II programmes and the inter-related LEADER and INTERREG programme 
which operated from 1998 onwards. These programme were distinctively connected to cross-
border activities and importantly sought to find common and cultural heritage issues which 
would unite both the Catholic and Protestant communities.  

A key feature was the establishment at a macro-level of All Ireland tourism marketing 
facilities that connected both the republic and the north’s tourism agencies mirrored by cross-
border and inter-regional activity at a local level. Whilst some of these activities built on 
existing tourism mechanisms, others also developed to connect together disjointed  and 
mutually suspicious communities. This, for example, brought together ex-political prisoners 
from both paramilitary groups – (the IRA and the Ulster loyalists) as well as the wives and 
families of the political prisoners. At the same time, efforts were made - despite the differing 
currency systems - to connect tourism activities in areas where the natural touristic heritage saw 
the border as an unnecessary barrier to tourism development. This saw projects developing in 
such areas as re-building old canals and waterways, as developing old railway lines as 
walking/cycling paths. Both waterways and railways had been terminated purely because the 
border imposed a massive strain on them - in some cases post 1921 railway services were 
passing through more than six border crossings and customs posts. 

5.1.5 The challenge of the new border post-December 2020 
Many of the solutions achieved are highly constructive and highly efficient, but they are now 
facing a much more difficult challenge, the UK’s exit from the EU/EEA after the transition 
period, and the fact that the only land border between the UK and the EU will be in Ireland. 
This presents immense challenges, and in particular it has the potential to de-rail and destroy the 
strong co-operation between the two cultural and heritage communities across, within and 
without the existing state frontier. The shared culture and heritage is already fragile, the 
economic effects of the re-creation of a hard frontier between the 6 counties of Norther Ireland 
and the 26 counties forming the Republic of Ireland, are difficult to imagine. 

5.2 The Green Box experiment 
Green Box constitutes a Peace Process initiative seeking to bridge frontiers and conflicting 
attitudes by boosting those common factors which people on either sides of the frontier share 
together. 

5.2.1 Eco-tourism in Ireland 
We define eco-tourism as "responsible travel to natural areas that conserves the environment, 
sustains the well-being of the local people, and involves interpretation and education" (TIES, 
2015). Eco-tourism in Ireland developed in a number of local areas, mainly those which were 
outside the traditional large-scale tourism activity involving groups of 30-60 individuals, which 
in general occurred on the urban region around Dublin as well as other urban areas such as 
Cork, Limerick and Galway. Eco-tourism relied on individuals who realised the value of 
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ecologically sustainable tourism in local areas, managed locally and developed locally. This 
resulted in visitors reacting to a situation in which they saw an essentially valuable area of 
landscape being preserved for future generations, as well as the potential to assist in the socio-
economic development of fragile, remote and peripheral communities. 

Primarily we need to understand that Ireland, as the whole island irrespective of political 
jurisdiction, consist of a bio-diverse landscape, and that such a landscape cannot be wholly 
constrained by tourism which is focused on large groups visiting urban areas and being 
immersed in what can only be described as “ersatz Irish culture”.  Importantly, Fáilte Ireland 
(Fáilte Ireland, Carbon Strategy, 2008) began from 2008 to put in place a number of 
ecologically-supportive initiatives to measure the carbon footprint of the 18,000 tourism 
businesses in Ireland. The initiative would appear to be based on the fact that Fáilte Ireland 
research (Fáilte Ireland Carbon Strategy, 2008) demonstrated that emissions from tourism 
accommodation alone would increase by 170% between 2005-2035. 

However, it would appear that by 2020, the majority of visitors to Ireland will be 55 years old 
or more (Fáilte Ireland, Tourism Product Development Strategy, 2007). We may discern that 
visitors in this age profile (Koš ak & O’Rourke, 2017) will have a stronger desire to connect 
into the environment which they visit, will prefer to understand and engage with local culture 
and heritage, and will also have a greater compulsion to see the unique environment which they 
visit preserved over future generations. We would also suggest that there are two further age 
groups which have similar objectives - the “back-packer tourist” (age 18-25) and the “family 
tourist” (age 25-40) - both are connected into the 55+ “silver tourist” in seeking unique and 
natural experiences and the willingness to absorb and be immersed in a wide cultural heritage 
(Koš ak & O’Rourke, 2017). 

5.2.2 Green Box explained 
The Green Box was developed as a cross-border project (Burke Associates, 2005) to link 
together the communities in the Irish border community. These communities shared a common 
ecological land space and the same history and to a great extent a common desire to attract 
tourism. But at an organisational level, their attitudes were shaped by religion and politics (i.e. 
Catholic Nationalist or Republican against Protestant Unionist or Loyalist). The matrix of 
beliefs and political affiliations was complex and extremely difficult for those outside the border 
counties to understand or comprehend, unless it was compared with ethnic-religious 
complexities in Kosovo or in Bosnia & Herzegovina. Attitudes were hardened and complicated 
by events that occurred over eight centuries ago, and defined into an “us” and “them” situation. 

Green Box took a radical alternative concept in creating a pilot project across religious and 
political divides by promoting the injection of tourism activities which would support 
sustainable development, environmental protection and help the development of ecologically 
supportive tourism growth. In that sense it was the first eco-tourism destination management 
organisation on the whole island of Ireland. We should note that when looking at the provision 
of bed/nights across the island of Ireland, the region covered by the project in 2005 only 
provided 4% of the total, compared to Dublin with 47% (O’Rourke, 2015). We should also 
understand that in general most of the tourism providers had between 1 and 25 employees and 
thus fell within the EU definition of micro/small enterprises. 

5.2.3 The Green Box project delivered 
At the start of the project in 2005, the management team provided training to 30 eco-tourism 
providers, by 2015 this had expanded to 80 providers, with 30 providers providing mentoring to 
a far wider group of individual tourism operators. In addition further education institutions in 
the border region were involved in delivering eco-tourism programmes to entrepreneurs. From 
2005, the project was supported by the EU Peace Initiatives, through the “Peace through 
tourism” workshops. Mentoring was a powerful tool, where successful entrepreneurs under the 
initial parts of the programme were then able to apply the lessons learned to new entrants.  

This also contributed to great cross-border tourism activity, particularly in areas where 
tourists had no concept that a rural walk of 3km, may involve crossing an international frontier 
on two or three occasions. Tourists expected integrated services, and cross-border actions were 
powerful in creating such a potential. The engagement of Green Box under the EU programmes 
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INTERREG and LEADER had a strong influence in boosting engagement, with 100 members 
and a strong connectivity into the ongoing “Peace & Reconciliation” programme. 

5.2.4 Conclusions 
The task of bringing together disparate and in many cases emotionally wounded communities, 
has been assisted by such projects as Green Box. It demonstrates that in areas where individual 
communities have differing views of their past history, and are affected by latent fear of those 
who hold differing religious or cultural beliefs, the willingness to create a pleasant and 
agreeable environment for visiting tourists has a remarkably healing effect. It joins individuals, 
families and communities together to realise that although there are potent issues which divide 
them, they also have much in common - preserving a distinct historical and cultural 
environment and probing care of the ecological environment. 

6 REFLECTIONS 

Both of the case studies described have a strong connectvity to rural regimes which have 
significant underlying socio-economic problems. To an extent the source of those problems 
(whether lack of resources from central government or a tense political-military situation) is to a 
degree irrelevant. The argument is that fundamentally that local solutions may only be 
deterimined by local communities acting coherently together, whether in Istria or in the NW of 
Ireland. Despite the geographic and cultural differences, the problems remain the same – local 
problems require local solutions, and local solutions require a level of community involvement 
which may be difficult to manage, but which is fundamentally necessary. 
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1 INTRODUCTION 

Increasingly, heritage tourism has been a new trend for the conservation and development of 
historic towns across the world. Through boosting the economic development of historic towns, 
heritage tourism is beneficial for generating funding, educating communities, and influencing 
policies. Moreover, heritage tourism presents the socio-cultural assets of historic towns as being 
authentic. While contributing to the local economy, uncontrolled development of heritage 
tourism assets can negatively impact upon the authenticity of historic towns. This paradoxical 
situation between heritage conservation and heritage tourism has attracted an increasing 
attention among academics, such as Shepherd & Yu (2013), Cassel & Pashkevich (2014), and 
Rofe (2015). As pointed out, the conservation of historic towns remains problematic within a 
heritage tourism framework. Negative impacts appear in some historic towns such as traffic 
pressures, functional changes, spatial segregation and the loss of authenticity. Furthermore, the 
dynamic development of heritage tourism has accelerated the spatial and functional 
transformation of historic towns, transforming them into open-air museums rather than 
respecting them as living heritage places (Elnokaly & Elseragy, 2013). The tension remains a 
key area of scholarly debate. 

This paper contributes the overall aim of evaluating the authenticity of historic towns for 
heritage conservation within a heritage tourism framework. The term authenticity has been 
assessed as a criterion whether a particular cultural heritage site can be designated as the World 
Heritage (WH) site. There are a wide spectrum of approaches for assessing the authenticity of 
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ABSTRACT: Increasingly, heritage tourism presents the socio-cultural assets of historic towns 
as being authentic. Although there are a wide spectrum of approaches for assessing authenticity, 
in regards to the spatial layouts of historic towns, they lack clarity and detail in formally 
conceptualizing and measuring spatial authenticity. Thus, as the first step, this paper presents a 
computational approach for understanding and conserving spatial authenticity. To achieve this, 
two integrated methods are explored and their ability to enable a more nuanced and critical 
understanding of spatial authenticity evaluated. The first of these methods is Space Syntax, a set 
of mathematical techniques for analyzing the spatial configuration from urban spaces to 
individual buildings, enabling the spatial pattern and functional change of historic towns to be 
computationally analyzed. The second method is a Case-based Reasoning (CBR) approach. 
CBR can be applied to the Space Syntax results enabling a comparative and evaluative approach 
resulting in a greater understanding of the spatial pattern in historic towns. This integrated 
approach holds great potential for the development of a standard template that contributes to 
generating guidelines on historic town conservation. 
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historic towns. Regarding heritage conservation, current studies mainly focus on the 
regeneration and restoration of historic buildings, public participation, authenticity issues in 
heritage conservation, and related strategies. Although the significance of protecting the spatial 
layouts of historic towns has been emphasized, there are few studies which examine the spatial 
authenticity of historic towns and therefore they lack clarity and detail in formally 
conceptualizing and measuring spatial authenticity. Thus, this paper presents a computational 
approach to understanding and conserving spatial authenticity. 

A methodological framework is proposed in this paper with two interrelated methods. The 
first method is Space Syntax, a theory and associated set of techniques that use mathematics to 
analyze the connections between spatial configuration and social effects of both architectural 
and urban spaces (Hillier, 1996). The powerful techniques of Space Syntax include Axial Line 
Mapping, Convex Mapping, and Isovist Mapping. With these tools, the innate spatial and 
functional pattern of historic towns can be computationally revealed. 

The second method is a Case-based Reasoning (CBR) approach. CBR involves the process of 
solving new problems based on previous similar problems (Aamodt & Plaza, 1994). This means 
the computational data derived from spatial analyses associated with other kinds of data of 
historic towns can serve as the database, offering evidence-based support data for a new historic 
town case. It enables a comparative and evaluative approach resulting in a greater understanding 
of the spatial pattern of historic towns. Ultimately, this integrated approach can lead to 
improved guidelines informing spatial authenticity conservation. This paper argues that the 
approach holds great potential for the development of a standard template that contributes to 
generating guidelines on historic town conservation. The integrated Space Syntax and CBR 
approach is arguably of great value to urban planners and other decision-makers responsible for 
historic town conservation. 

2 THE PARADOX OF HERITAGE TOURISM 

Heritage tourism is a practice where historic buildings and associated cultural assets are 
reinterpreted and re-imaged under a tourism framework (Cassel & Pashkevich 2014). Further, it 
can be considered as an activity that interprets and integrates socio-cultural assets to promote 
tourists’ perception in order to stimulate the economy. Heritage tourism plays a significant role 
in the economic development of historic towns. 

Inscription on the World Heritage (WH) list has been a crucial agenda for historic towns. One 
function of UNESCO is to identify and ratify the authenticity of historic towns. After the 
outstanding universal values of a historic town are identified, the nomination of the WH 
increases the publicity normally followed with heritage tourism development. In recent years, 
WH sites across the world are being converted into tourist destinations. The development of 
heritage tourism in WH sites may increase the annual revenue and job opportunities. With 
additional profits, dilapidated houses can be conserved/restored, improving the life quality of 
local residents. However, dramatic change of the historic town status from heritage site to 
tourist destination can seriously affect the process of heritage conservation. Orba li (2000) 
argues that tourism and conservation are seemingly at odds, with the unwitting consequence that 
damage the authenticity of the townscape which can be the outcome if it is not managed 
appropriately. The impact of heritage tourism is complicated, both positive and negative 
towards the physical, economic, social, and cultural parts (Galdini, 2007). As Galdini (2007) 
noted, the impact can be summarized as economic, environmental, social and cultural, crowding 
and congestion, services, taxes, and community attitude. Although tourism holds potential for 
the conservation and regeneration of historic towns, it can also damage the social and cultural 
aspects of historic towns. 

Traditional spatial layouts and functional areas are equally impacted by tourism. Some 
historic towns are becoming a series of similar tourist destinations with fake façades and 
museum style functions. For instance, Wuzhen Town (China) is on the tentative list of the WH 
sites as part of The Ancient Waterfront Towns in the South of Yangtze River proposal (see 
http://whc.unesco.org/en/tentativelists/5328). Its spatial layout represents the typical waterfront 
towns in the south of Yangtze River. Recently, uncontrolled heritage tourism has changed the 
traditional spatial layout and function. Many of the traditional dwellings have been transformed 
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into local inns to attract tourists. In other words, these houses accommodate tourists rather than 
original residents. On the other hand, without considerate care, some local houses have become 
dilapidated. In this respect, once heritage tourism overdevelops, the authenticity and the sense of 
the place of historic towns that were formed through generations may be sacrificed. Clearly, in 
Wuzhen, heritage tourism threatens the areas’ spatial authenticity. While spatial authenticity is 
to a certain degree ignored in recent studies, it is necessary to understand spatial authenticity 
and propose an appropriate approach to analyze it, in order to gain a greater level of 
understanding to then appropriately conserve it.

3 CONCEPTUALIZING SPATIAL AUTHENTICITY 

In order to understand spatial authenticity, it is necessary to discuss authenticity in associated 
studies. Authenticity is a complex concept which is adopted in a wide range of different 
disciplines. It is originally used in museum-related studies highlighting the objective existence 
of authenticity (Peterson, 2005, Wang et al., 2015). In terms of the authenticity of a cultural 
heritage site, it is defined by the cultural value to be truthful and credible (Wang et al., 2015). 
Since MacCannell (1973) introduced the concept of authenticity in tourism studies, a growing 
body of research has discussed it in various ways. For instance, Cohen & Cohen (2012) propose 
two kinds of authentication: “hot” and “cool”. They argue that “cool” authentication is based on 
“proof”, which means it depends on the objective official authenticating authority, such as 
UNESCO. “Hot” authenticity, on the contrary, is based on “belief”, which is a process of 
subjectively experiencing toured objects (Cohen & Cohen 2012). A general consensus of the 
concept authenticity has been adopted in recent tourism studies, yet authenticity of historic town 
within a heritage tourism framework needs to be further discussed. 

Authenticity is an important dimension assessing a heritage site. In the 1972 World Heritage 
Convention, it was proposed that inscribed properties should meet the assessment of success in 
achieving the authenticity values (Engelhardt & Rogers, 2009). According to the Nara 
document on authenticity, published by the International Council of Monuments and Sites 
(ICOMOS) in 1994, authenticity can be judged by a variety of sources of information, such as 
form and design, materials and substance, use and function, traditions and techniques, location 
and setting, spirit and feeling, and other internal and external factors (ICOMOS, 1994). Despite 
the variety of dimensions in examining authenticity, authenticity judgement in historic towns is 
a more complex concept, especially when it is viewed through a heritage tourism perspective. If 
we examine a historic town through the criterion that everything should be original, it is 
impossible to find an authentic historic town. Historic towns are living heritage. Compared to 
static cultural relics, original residents make them alive and energetic. Therefore, historical 
attraction is not about the presentation of the past. On the contrary, it should provide tourists 
with contemporary elements. González Martínez (2016) argues that tourism industry is in 
conflict with the rights of local communities with respect to cultural policies for creating 
authentic touristic experiences. For instance, some fake traditional buildings were built to attract 
tourists in some historic towns, which cannot be treated as an authentic experience for tourists. 
In the Nara Seminar on the Development and Integrity of Historic Cities in 1999, underpinning 
issues identified were: “Over-emphasis on catering for the demands of tourism rather than 
reinforcing the cultural identity of the city and maintaining, and where necessary providing, 
local services for the inhabitants”. The loss of authenticity therefore has been a critical 
challenge for heritage conservation, let alone spatial authenticity.

Spatial authenticity is proposed with the respect of spatial aspects in historic towns. As 
Engelhardt & Rogers (2009, p. 33) state in the Hoi An Protocols, 

“Detailed documentation of urban morphology is a fundamental task. It must 
include recording and analysis of both the area’s physical structure and its patterns 
of use, taking special care to distinguish both the palimpsest of historical patterns 
which make it significant and the current pattern”.

According to Cohen & Cohen (2012), spatial authenticity will belong to both “cool” 
authentication and “hot” authentication. For instance, a tourist can explore the north-south axis 
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in Beijing, the original spatial layout can be considered as “cool” authentication. After one 
finishes visiting, he or she is satisfied with the spatial atmosphere that explicitly represents the 
imperial authority in ancient China. This experience is then transformed into “hot” 
authentication. In this respect, conserving the spatial authenticity is also another dimension in 
historic town conservation. It will further enhance tourists’ perception about historic towns. 
Therefore, conserving the spatial authenticity will give a tourist the necessary authentic 
experience, which is a significant factor for the management of heritage conservation, especially 
through a heritage tourism perspective. 

According to the various dimensions assessing authenticity in the Hoi An Protocols, three 
aspects relating to spatial authenticity should be noted. One is the “spatial layout” under the 
“Form and design” dimension. The other two are “changes in use over time” and “spatial 
distribution of usage” under the dimension “Use and Function”. The Conceptual framework of 
spatial authenticity can be seen in Figure 1. In the next section, we propose a new computational 
approach that can capture the content of the spatial authenticity while also intend to meet the 
authentication of a historic town. 

Figure 1. The conceptual framework of spatial authenticity.

4 COMPUTATIONALLY ANALYZING THE SPATIAL AUTHENTICITY OF HISTORIC 
TOWNS – A METHODOLOGICAL APPROACH 

Conserving the spatial authenticity means protecting the traditional spatial layouts and related 
evolving spatial functions of historic towns that were formed over hundreds or thousands of 
years, whereas preserving spatial authenticity will present an authentic experience for tourists. 
Here we briefly introduce the theory and methods applied and how they can be potentially used 
to understand, analyze and conserve the spatial authenticity of historic towns, through 
computational means. 

4.1 Space Syntax 
Space Syntax is a theory and associated set of techniques that use mathematics to analyze the 
connections between spatial configuration and social effects of both architectural and urban 
spaces (Hillier & Hanson, 1984). Hillier (1996) defines configuration as “a concept addressed to 
the whole of a complex rather than to its parts, which means a set of relationships among things 
all of which interdepend in an overall structure of some kind”. Most Space Syntax techniques 
commence by abstracting spatial relationships of a floor plan into a graph in which each space is 
seen as a node and the connection between them is seen as an edge (or link and connection) (Gu 
et al., 2017). They use graphs to analyze the topological relationship in the spatial configuration 
rather than metric distances. One of the measures in the Space Syntax theory is depth, calculated 
by the shortest topological path from one node to another. For instance, Figure 2 is a simple 
connectivity graph with 6 nodes and 5 edges. The depth of node A to node F is 4 passing 
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through nodes B, C and E. In the same way, the total depth (TD) of node A to all other nodes 
can be determined (to B, 1; to C, 2; to D, 4; and to E, 3). The mean depth (MD) is then 
calculated by the number of nodes minus 1 (that is 5 in this case, i.e. without itself) dividing the 
TD. While it is possible to compare the mathematical measures among different graphs with 
different nodes, the concept of the relative asymmetry (RA) is introduced by the formula: 

2
)1(2

−
−

K
MD=RA

where K is the total number of nodes in that graph.

           
Figure 2. A simple connectivity graph.

One of the most important measures in Space Syntax is the reciprocal of RA, namely 
integration (i). It “is a normalized measures of distance from any a space of origin to all others 
in a system. In general, it calculates how close the origin space is to all other spaces, and can be 
seen as the measure of relative asymmetry (or relative depth)” (Hillier & Hanson, 1984). In 
other words, if a node has the highest i value, it means it has the lowest depth value (topological 
distance) between it and all the other nodes. In terms of the spatial structure, i value indicates 
the potential to-movement in a given space. Returning to Figure 2, nodes C and E share the 
highest integration. Therefore, they take the shortest topological distance to get to all the other 
nodes in the graph (vice versa). There are some other measures within the theory suite such as 
the connectivity, visibility, intelligibility, the capacity of a node to control the access to other 
nodes (control value) and the most likely chance for a node to be accessed in a navigation 
(choice). Since Space Syntax theories and techniques are well developed affording a relatively 
mature approach through which to analyze spatial configuration, it is chosen as a computational 
tool to identify the pre-existing spatial patterns of historic towns, thus formally measuring the 
spatial authenticity of historic towns through mathematical measures. 

In addition, Axial Line Mapping, one of the Space Syntax techniques can be especially 
relevant for understanding spatial authenticity. While Axial Line Mapping has been applied to a 
wide range of urban spaces including historic towns (e.g. Li et al., 2016), its potential 
applications can be extended to understand the spatial pattern of historic towns. Axial Line 
Mapping uses the fewest and longest straight and intersecting lines to cover all the spaces of 
urban grids, ensuring all lines are intersected and rings of circulation completed (Hillier & 
Hanson, 1984). For example, suppose Figure 3a is a street network of a historic town. In Figure 
3b, a set of straight lines attempt to pass through the entire open space. These lines represent the 
movement accessibility and visibility, ensuring the whole space system can be accessed and 
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viewed from all these lines. They are called axial lines. Later, axial lines are seen as nodes and 
the interconnections between them as edges. For instance, line 1 in Figure 3b intersects lines 2 
and 10. Based on the mutual intersection, the connectivity graph of line 1 can be generated, as 
shown in Figure 4. In addition, to standardize and speed-up the analysis, some software, such as 
UCL Depthmap, can provide computational analysis and visualization, as shown in Figure 3c. 
The color varies from the warmest (red) to the coolest (blue), demonstrating the rank of the i
values. In this graph, lines 4 and 5 have the highest integration, meaning that a walker on streets 
4 or 5 will need to make the least effort in order to travel to all other streets. Therefore, an 
understanding of the spatial configuration of historic towns can be gained through Axial Line 
Mapping. For instance, the historic core of a historic town can potentially be revealed. Further, 
with normalized measures, it offers an opportunity to compare mathematical measures between 
different historic towns, enabling the possibility to create a systematic model of the spatial 
pattern of a historic town under investigation. 

Figure 3a. A street network. Figure 3b. Axial lines. Figure 3c. i value visualization.

Figure 4. The connectivity graph of Line 1.
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While the spatial pattern of historic towns can be explored though Axial Line Mapping, in 
addition, a topological graph of the function in historic towns is applied to analyze the 
relationship between the spatial pattern and functional change. As shown in Figure 5a, for 
example, suppose it is an observed land use map of a pedestrian-based street block in a historic 
town. According to the mutual accessibility, social boundary and functional difference, it can be 
further abstracted as a graph in Figure 5b. Likewise, the functional entities are treated as nodes 
and their mutual accessibilities as edges. If a tourist should navigate the street block from street 
P1, then a connectivity graph can be drawn accordingly, as shown in Figure 6. Some spatial 
measures can be calculated from this graph. While the mathematical results from this graph may 
not be entirely convincing, due to the simplicity of the street block, this can establish a starting 
point leading to some further analyses, for example, what is the typical functional pattern in a 
tourist historic town? Which functional entity has the highest i value except the street? Is there a 
positive correlation between the functional entity with the highest i value and the street with the 
highest i value? 

Figure 5a. A land use map of a street block. Figure 5b. The topological graph of the function.

Figure 6. The connectivity graph from P1 street.
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As discussed, the proposed Space-Syntax-based model can provide a quantitative analysis, 
indicating how the spatial and functional transformation is going on in current historic towns. 
Moreover, comparison between different historic towns can further determine what is the 
optimal tourism development for a historic town. Therefore, it is possible to better understand 
the relationship between spatial pattern and functional change in historic towns within a heritage 
tourism framework through this computational analysis. 

4.2 Case-based Reasoning 
With Space Syntax techniques introduced above, spatial analyses of historic towns can be 
formally carried out in a computational approach, while artificial intelligence (AI) will offer 
further insights for knowledge representation, knowledge reasoning and problem-solving when 
applying those mathematical figures in design, planning and conservation purposes. Among AI 
techniques, Case-based Reasoning (CBR) is a potential method to build a systematic model 
understanding and evaluating spatial authenticity as well as providing decision-making support 
for heritage conservation. 

A CBR process mainly contains four steps: retrieve, reuse, revise, retain (Aamodt & Plaza, 
1994). It has a wide range of applications in different fields, such as health sciences and legal 
reasoning. In terms of the urban research field, Yeh & Shi (1999) adopt CBR as an urban 
planning model to support problem-solving in the planning process. They present a new 
knowledge-based model in which previous examples or solutions are used to solve, evaluate, or 
interpret a new problem. Karimi & Vaughan (2014) suggest an evidence-based model and they 
argue that lessons learned from previous successful cases can provide guidance for upgrading or 
regenerating existing new towns. In addition to these studies, CBR has also been used in 
research of sustainable urbanization. Shen et al. (2013) argue that previous sustainable 
urbanization cases have barriers to be shared and cannot provide plan developers with adequate 
decision-making support. They suggest that the identification of any specific case can include 
three elements: description of the problem, adopted solution, and the outcome of this solution. 
Based on their general system for defining and categorizing cases, historic town cases in this 
research can be categorized into five main parts, including Characteristics, Issues, Strategies, 
Outcomes, and Spatial elements (Table 1). The computational analyses of spatial layouts of 
historic towns using Space Syntax methods are integrated into the Spatial elements. An 
integrated CBR approach and Space Syntax that focus on analyzing heritage tourism is a first of 
such attempts to address the issues computationally. Ideally, the work flow of this 
computational approach to historic town conservation is assumed, as shown in Figure 7. 

Table 1. A formal system for identifying and categorizing historic town cases. 
Main category Subcategory Values

Characteristics 

Area Km²
Scale Large/regular/small
Region West/East/North/South
Population Figure
Distance to the nearest city Close/Far
History Year
UNESCO WH status Yes/No
Annual tourists number person/year
Function before heritage tourism
Function after heritage tourism Residential/museum/monuments/commercial… 

Issues 

Traffic congestion High/medium/low
functional changes High/medium/low
spatial segregation High/medium/low
loss of the authenticity High/medium/low
Living standard High/medium/low

Strategies 
Public participation

Detailed strategies Policymaking
…
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Table 1. A formal system for identifying and categorizing historic town cases (continued).

Outcomes 
Public participation Positive/negative
Policymaking Positive/negative
… Positive/negative

Spatial 
elements 

Spatial configuration See Axial Line Mapping
Spatial pattern See Axial Line Mapping
relationship between the spatial
pattern and functional change See the topological graph of functions 

Figure 7. The work flow in the computational approach to historic town conservation.

Through CBR, several common principles from known historic town cases can emerge and 
be adopted to answer a series of related questions. For instance, what is the appropriate number 
of tourists per day visiting a historic town? Where does the traffic congestion normally occur? 
Which area should be protected in order to conserve the spatial authenticity of a historic town? 
How to quantitatively evaluate the impact of heritage tourism on historic towns in terms of the 
degree of commercial development? What is the appropriate function classification for a historic 
town? What can we learn from some successful historic town conservation cases?  

The potential users of this proposed system can include heritage conservationists, urban 
designers and policy makers. With carefully designed interfaces, minimal technical knowledge 
of Space Syntax and CBR are required for operation, while they only need to focus on defining 
the problem and the relevant context and/or cases at the beginning. Three main steps will then 
be carried out intelligently by the system. Firstly, cases in the system will be categorized based 
on the description of the problem, that is how to categorize existing cases to match the problem 
definition. Secondly, inter-comparison will be undertaken between cases. In this step, 
quantitative data will be compared. This includes the comparison of spatial data, indicated by 
the mathematical measurement of spatial authenticity. Lastly, similar cases that match the 
problem definition will be matched and associated suggestions will be generated for adoption. 
Users can then review these suggestions and make a final decision. Further, adopted suggestions 
will be integrated back into the case base to improve the performance through machine learning. 

To sum up, this computational approach proposed in this paper holds great potential for the 
development of a standard template that contributes to generating guidelines on historic town 
conservation in a specific context. The approach, integrated with Space Syntax and CBR, is 
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arguably of great value to urban planners and other decision-makers responsible for historic 
town conservation in a heritage tourism framework. 

5 CONCLUSION 

In this paper, we present a computational approach to formally conceptualizing spatial 
authenticity, a critical dimension for assessing historic towns. To complement the existing 
understandings about spatial authenticity that have largely been achieved through qualitative 
means, the approach proposed in this paper is quantitative, integrating the Space Syntax and 
CBR model as introduced above. This computational approach presents great potential to 
enhance the understandings about spatial authenticity of historic towns. As discussed, the 
powerful techniques of Space Syntax enable the mathematical analysis of the relationship 
between the spatial pattern and functional change in historic towns. The CBR can further 
integrate the spatial analyses as well as other relevant data into an intelligent knowledge-based 
system. With the support of such system, guidelines, suggestions, and lessons learnt from the 
computational analyses and previous cases can be generated to inform design and planning 
decision-making in heritage conservation and heritage tourism. In other words, the impact of 
heritage tourism on heritage conservation is quantified. Thus, heritage conservationists, urban 
designers and policy makers can test different options and make more evidence-based decisions 
according to previous cases. While it should be noted that this paper only proposes a 
methodological approach for understanding and analyzing spatial authenticity, some pilot 
studies are still needed to further test and refine the framework. In the next step, we are in the 
process of selecting a typical historic town for a pilot study in order to test the proposed 
approach. 
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1 INTRODUCTION 

In the context of the 2018 European Year of Cultural Heritage, this research deals with 
vernacular architecture and is focused on how the analysis of the past supports the preparation 
of a more sustainable future. The Latin term vernacular (traditional, popular) means native, 
domestic and indigenous. So, this architecture uses materials and resources existing in the 
environment in which the building is located, enabling a local or regional character with strong 
connection to the environment, community culture and the region's economy. The acquired 
constructive knowledge has been transmitted empirically through generations, always 

. The importance of this subject was 
recognized by the International Council on Monuments and Sites, with the "Charter on 
Vernacular Built Heritage" (ICOMOS, 1999). The analysis of the vernacular heritage under 
institutional framework provides information on the availability of regional resources, the 

socio-professional condition and the evolution of industry and construction 
materials. Historically, the evolutionary nature of these constructions allowed an easy 
adaptation to the household  new needs, as well as, to new technologies, new materials and 
climatic conditions (ICOMOS, 1994). The still existing examples are real proofs of human's 
adaptation to nature and remain good examples of sustainability. Successively men modified 
their space with the means, techniques and contemporary knowledge, in order to satisfy habitat 
needs, taking advantage of the adaptation to geographic and physical environments, preserving 
genius loci . 

The vernacular architecture as a potential element for the 
development of cultural tourism 

A. P. Machado & C. Baptista 
Lab.ipt, Instituto Politécnico de Tomar, Tomar, Portugal 

F. S. Salvador 
ESTT, Instituto Politécnico de Tomar, Tomar, Portugal 

L. M. Figueira 
L-tour, Instituto Politécnico de Tomar, Tomar, Portugal 

ABSTRACT: The current study presents the vernacular architecture as a driving force to 
improve the sustainable tourism in a rural area in the Centre of Portugal. Conventional local 
building materials, techniques and resources were studied within the broader framework of 
territorial valorisation and social development. The knowledge of this "art of building" is 
essential to understand the local constructive history, to disseminate the environmental 
education, and can be easily transmitted by cultural tourism through the heritage routing. The 
field reconnaissance, sampling and laboratorial tests of the available material were carried out. 
Some routes have been drawn to allow the creation of micro-interpretation centres of vernacular 
buildings, integrating a rural museum (Museu Agrícola de Riachos - cultural tourism) and a 
Biosphere Reserve (Paul do Boquilobo marsh  nature tourism). Natural and cultural resources 
will be involved in the routes in order to generate profits following the dynamics of economic 
world tourism growth. 
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In Portugal, the interest in rural and vernacular housing was soon revealed, focused both on 
the conditions of dwellings and work constructions, and on the logic of their distribution in the 
territory, gave rise to several studies which can be highlighted by two main references that, 
despite temporal distance, reveal the same initial interests: "Rural Housing Inquiry" (Ramos da 
Costa, 1944) and "Portuguese Regional Architecture Inquiry" (SNA, 1961). 

Other studies were carried out ever since, although with more restricted and partial scopes 
(Lobo & Antunes, 1960; Lima Basto et al. 2002; Ribeiro, 2017). Keil do Amaral (1947), affirms 
the need to know the country from the point of view of habitat, to discover how different 

 inhabitants solve the problems that climate, materials, economy and life conditions 
imposed on the buildings; then analyse the extent to which the solutions are good and current, 
and remain the most adequate, functional and economically. Thus, the local architecture was the 
reference for the mainland characterization. The regional architecture survey campaigns were 
distributed in 6 geographical areas, corresponding to the traditional regions of the country. This 
study is focused on Zone 4 (Estremadura and Ribatejo), studied by Architects Nuno Teotónio 
Pereira, António Pinto Freitas and Francisco Silva Dias, who verified that building uses the 
materials that are most at the door and not far from the way nature gives them, affirming the 
existence of a landscape framing allowing an human coat character, as a complex whole 
resulting from the combination of historical, climatic and economic factors (SNA, 1961). In the 

the population clusters (dispersed and concentrated) and the relationship between geographical 
zones, urban morphology and built typology allowed a typological definition, depicted in Figure 
1. 

 
 

Figure 1. Typological map established for the study region (SNA, 1961). 
 
 
Tourism is at the moment and in the global stage, the engine of many national economies 

(UNWTO, 2018). In Portugal the Tourism sub-sector is the main engine of the Economy sector, 
as it can be seen in AICEP (2017), with results of relevant empirical evidence. In this context, 
tourism demand for Portugal is what has contributed to the good economic performance that is 
being felt and will grow according to international forecasts. Concentration on mature 
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destinations, namely metropolitan areas and other destinations most sought after by tourists 
creates saturation problems and difficult life quality when the load capacity is exceeded. 

Desertification of the interior is a main reason for governance concern in low population 
density areas despite their excellent endogenous resources and distinctive natural and cultural 
attractions (CCDRC, 2016). Tour Operators play a relevant role in tourism territorial 
distribution (High Sun, 2018; Caminhos com Vida, 2017; Caminhos da História, 2017). 

This work presents an analysis of the geological, geomorphological and environmental 
conditions of the Middle Tagus sub-region, the main characteristics of the traditional 
architecture and its relation with parameters that characterize the population and the productive 
sector. The aims of this work are: to guarantee the heritage preservation, to counteract the 
territory desertification and to transmit knowledge that enables the integration of heritage with 
sustainable tourism, cultivating the experience in the region and generating economic value. 

Field recognition was carried out, starting with the sampling of the available building 
material (adobe blocks, stone masonry and coating mortars). Laboratory tests, such as 
granulometric analysis and determination of soil consistency limits, determination of carbonate 
content, physical indexes and compressive strength of rocks were carried out to characterize 
samples collected in buildings, detrital deposits and rocky massifs. Riverside areas and Paul do 
Boquilobo Nature Reserve were visited in the context of integration between natural 
environment, gastronomy and popular culture. The current tourism strategy points to 
sustainability, as defended in the International Charter of Cultural Tourism (ICOMOS, 1999; 
Figueira & Baptista, 2015) and with this purpose four visiting routes were elaborated, covering 
the interpretation of the local vernacular architecture and the fruition of the other local 
differentiating factors. 

2 FIELD RECOGNITION 

2.1 Location and demographic aspects 
The Middle Tagus sub-region, located in the Central Region of Portugal (CIMT, 2017), 
occupies an area of about 3344 km distributed by thirteen municipalities (Fig. 2). 

 
 

Figure 2. Municipalities of Middle Tagus Intermunicipal Community (Costa, 2016). 
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The geographic location, the climate and the geomorphology of each municipality give 
particular aspects to the land occupation, as well as, to industry, culture and traditional 
construction. The study area, Riachos, belongs to Torres Novas municipality, being located in 
the vicinity of Almonda and Tagus Rivers, and presents a pen plain environment, where 
agricultural landscapes are predominant.  

Middle Tagus and Riachos demographic available data (INE, 2011) refer a total population of 
220,661 and 5247 respectively, with a marked parity between the values presented for different 
age groups: 0-14: 13.7 and 14.3%; 15-24: 10.1 and 9.0%; 25-64: 52.3 and 54.0%;  65: 23.9 and 
22.7%, respectively. Regarding the population education level, data reveals a high percentage of 
people with low literacy (up to the 2nd cycle of elementary education: Middle Tagus - 53.3%, 
Riachos - 51.4%). Riachos has a strong rural character, with activities mainly related to the 
primary sector, namely agriculture and livestock. The secondary and tertiary sectors generate 
jobs, but the secondary sector has been losing potential in the last decades (Biosfera Paul do 
Boquilobo, 2017). The promotion of a tourism offer based on the region's products can boost the 
employability of the population with lower education level. 

Middle Tagus has an enormous potential in terms of natural landscape, both riverside and 
mountain, emphasizing the karst landscape. There are, in this region, a set of technical and 
scientific infrastructures that can support sustainable interdisciplinary projects regarding 
environmental education and cultural tourism. With a touristic glance, at Riachos surroundings 
stand out, among others, the Riachos Agricultural Museum, the Paul do Boquilobo Biosphere 
Reserve, the Entroncamento Railway Museum, the Vila Nova da Barquinha Integrated Center of 
Science Education, the Alviela Science Center  Carsoscópio, the Serra de Aire Dinosaurs 
Footprints Natural Monument and the Sanctuary of Fátima. It is also noteworthy the seasonal 
touristic attraction of Golegã with International Horse Fairs (November and May). 

Training in build and cultural heritage can transmit values to the youngest people and raise 
awareness to those who will begin their professional and family lives (23%, according to INE, 
2011). On the other hand, taking advantage of touristic attractions and regional events, a new 
tourism product can be introduced with a strong focus on nature and cultural tourism. This 
dynamics possibly enables several "old knowledges" revival in the fields of handcrafts, 
gastronomy and agriculture which are nowadays concentrated mainly on the population over 65 
(23%, also according to INE, 2011). 

2.2 Geology and geomorphology 
Middle Tagus territory is extensive, presenting differentiated and complex geomorphological 
aspects that go beyond the scope of this article. Only a synthesis is presented with the objective 
of framing the available materials for vernacular construction and the resources for scientific or 
nature tourism. 

The Central and South zone is characterized by plateaus and plains, highlighting the 
floodplain of Tagus, Almonda, Alviela and Nabão Rivers. Detrital materials consisting of sand, 
gravel and rolled pebbles with a silt-clayey matrix predominate. In terms of lithostratigraphy, 
ceno-antropozoic cover lands are visible, constituted by modern alluvial that fill the valleys, 
with greater development in Tagus, Zêzere, Almonda, Alviela and Nabão Rivers. Sand 
extraction is exploited in some areas, mainly for the construction industry. The alluvial plain of 
Tagus River presents the greatest extension between Riachos, Azinhaga and Reguengo do 
Alviela villages. 

River basin deposits made up of sandstones and conglomerates from the Pleistocene period, 
sometimes with clayey intercalations are visible in various heights and with different 
thicknesses throughout the region, with large development of the low terrace between Torres 
Novas, Riachos, Golegã, Mato Miranda, Entroncamento, Azinhaga and Pombalinho. Brownish 
and reddish sandstones and sands with generally well-rolled pebbles from the Pliocene form 
scattered deposits on the surface of the Miocene plateaus, which are visible at Riachos, mainly 
near Quinta de Carvalhais. Between Torres Novas and Alcanena there are limestone outcrops, in 
some places separated by levels of marls, clays and sandstone (Manuppella et al., 2006). Serras 
de Aire e Candeeiros, as well as, Santo António and S. Mamede plateaus are limestone of the 
Jurassic, being a geological heritage by the diversity of limestone facies, the tectonic and the 
karstic morphology. 
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2.3 Paul do Boquilobo biosphere reserve 
Paul do Boquilobo is a wetland located in the catchment of Almonda River (tributary of Tagus 
River) of high environmental value due to its bird life diversity (either permanent or during 
birds annual migrations). The area stands out species like herons, spoonbills, cattle egrets, and 
ducks, among other species. It also has 317 listed plant species (ICNF, 2017), and provides 
water regulation, functioning as a water retention area during times of floods and as recharge of 
aquifers during periods of drought. Its value has been officially recognized since 1980 when it 
was classified as a Nature Reserve once it constitutes the largest aquatic ecosystem representing 
Portugal inland marshes, being the first national reserve to acquire UNESCO Biosphere Reserve 
status in 1981. This Biosphere Reserve, occupying a global area of 5896 ha, incorporates in the 
region a development paradigm, based on the perspective of conservation and appreciation of 
natural resources, in an economy based on natural capital and incorporating its value of 
environmental, social and economic sustainability (Biosfera Paul do Boquilobo, 2017). 
Nowadays the reserve suffers from some anthropogenic influences that it is urgent to limit, as 
they cause pollution and decrease of biodiversity (Baptista & Santos, 2016).  

Some hiking trails, an observatory for birdwatching and scientific tourism and an 
interpretation center allows the discovery of nature reserve potential. Nature and Forest 
Conservation Institute or nature tourism operators provide guided tours, but many other 
activities of this type of tourism could be allowed, such as bicycle tours, horseback riding, 
animal traction vehicles or arborism. The typical regional gastronomy can be appreciated, 
especially the fried or grilled fish from the river (eel and mullet) accompanied with mixture of 
cabbage, bread and beans (migas à Manel Pescador), finished with Golegã typical cake (o 
toureiro). All this area is rich in ruralities and it is worth mentioning the rural museums and folk 
dance groups that, along with some typical local figures, support the ethnographic heritage. 

2.4 Vernacular vs contemporary architecture and constructive techniques 
This region vernacular building is diversified both in terms of typologies and materials. There 
are good examples of low environmental impact passive strategies that have allowed, in the 
past, to reduce the aggressiveness of climates and to guarantee comfort. In this region there is a 
surplus of accommodation (INE & LNEC, 2013) mainly vernacular constructions, which do not 
meet the current standards of comfort and healthiness. For that reason they were abandoned and 
exhibit an advanced stage of degradation or collapse (Fig. 3). 

 
 

Figure 3. Case study  housing in Rua da Filarmónica, nº 11, Riachos. A  facade, B  inside of the lot 
and courtyard. 

 
 
Some of these traditional and sustainable examples may be reclassified through selective 

demolition and traditional construction techniques, possibly reusing some materials of the 
original building. New uses such as Thematic Workshops, Temporary Local Reception Center 
for tourism and cultural purposes can be adopted for this building, promoting an interaction 
between tourists and the resident community. 

The transformation of an architectural-constructive structure articulates the Form of Space 
with its Constructive Identity, constituting itself as a coherent whole. In the case of study, the 
architecture revealed by the set of discrete and poor built bodies presents important 
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characteristics about its typological organization, which makes it relevant. Being a ground floor 
house, directly connected with the street (Rua da Filarmónica), it is extolled by a large gate that 
gives access to the inner courtyard, establishing the ancestral relation of its agricultural nature 
with the outer space. From this pre-existing circumstance there is the possibility of spatial 
updating and conformation to new uses. Maintaining the essential values of the constructive 
typology as a working hypothesis, a proposal of requalification is advanced, aligned with the 
tourist needs (Fig. 4). A new space is proposed according to the accommodation requirements of 
"Arquitectura de Terra em Riachos" Route suggested below. Thus, the housing will have two 
bedrooms and a family area, with the possibility of cooking, and a room with private bathroom, 
which can be integrated in the house or operated in private regime, enabled by a direct access 
through the service entrance and common courtyard (where is possible the parking of one or 
two cars). 

 
 
 
 

Figure 4. Current architecture plan (left) and proposal plan (right).

 

3 MATERIAL ANALYSES 

3.1 Materials and methods 
The samples of adobe and coating mortars for laboratory analysis were collected in Riachos, in 
the study case house according to figure 5. They are designated as follows: Riachos Am1  
Interior walls coating mortars (Fig 5-A); Riachos Am2  Outdoor courtyard wall adobes (Fig. 5-
B); Riachos Am3  Entry wall coating mortars (Fig. 5-C). 
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Figure 5. Study case housing. A - Interior walls coating mortars; B - Outdoor courtyard wall adobes; C - 
Entry wall coating mortars. 

 
 
For comparison of detrital materials, test data on samples of coating mortars obtained at the 

Convento of S. Francisco in Tomar, designated by CSF: RE-outer coating; AA-mortar of 
settlement (Raimundo & Vicente, 2007) are also used. Soil samples collected in Tomar, 

rocks samples were collected in six different areas of Tomar region and the specimens are 
numerically designated from 1 to 6. 

Soil sample tests were carried out according to Portuguese normative documents: grain size 
analysis - LNEC E196: 1966; determination of Atterberg limits of soils - NP143: 1969. The 
carbonate content in rocks was obtained by partial chemical analysis by Atomic Absorption; the 
physical indices and the uniaxial compression strength of the rocks were determined following 
the procedures of International Society of Rock Mechanics (ISRM, 1981). 

3.2 Results 
Macroscopically the set of studied materials presented a reddish-brown colour and in some 
areas a lighter colour, with orange tones. In the graph of figure 6 one can observe the set of 
obtained grain size curves. 

 
 

Figure 6. Grain size curves of soils specimens. 
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The samples collected in Riachos presented granulometry very similar to the other studied 
materials (Sousa, 2016), i.e. silty or silty-clayey sands. The samples from Convento of S. 
Francisco showed similar sands, but with a lower fines percentage, practically without the silt-
clay component. These mortars had lime binder varying between 9.80% and 29.16% depending 
on the mortar function and use. The stone used in this region, either arranged or irregular, 
constituting a stone wall or a wall with several materials (stone, ceramics, adobe) bound by 
mortar of sand-clay detrital material is usually limestone obtained in outcrops located very close 
to the case study site. Yellowish limestone is found varying between hard and soft, in some 
cases marly. The limestone samples presented characteristics (Table 1) of the same magnitude 
order as the referred in the literature for this type of rock (Rocha, 2016; Machado, 1991). 

 
 

Table 1. Characterization of limestone samples. 
Sample Carbonate content (%) Porosity Dry density Compressive Strength

calcite dolomite (%) (kg/m3) (MPa)
15,33 84,28 13,7 2410 40,7
94,83 2,4 9,4 2440 58,2
93,92 2,95 4,5 2600 108,1
95,13 1,84 6,0 2580 58,9
95,13 1,84 6,5 2580 62,8
34,22 18,24 13,6 2440 61,9

4 TOURISM AND ROUTE PROPOSAL 

The requalification of building heritage resources integrates the touristic policy measures 
proposed by Turismo de Portugal, I.P. (2017). The patrimonial rescue in these territories, as 
proposed in this study case, is accomplished not only through building valorisation, but also by 
a geographic approach with the definition of touristic routes. This proposal transposes the 
housing place (Rua da Filarmónica that will serve as central point accommodation) and spreads 
through a surrounding geographical area offered by 4 Itineraries shown in Figure 7. 

 

Figure 7. . 
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Each visitant experiences an authentic and unique way of life where rural, industrial, religious 
and geotouristic heritages are integrated. This constitutes an interesting alternative for travellers 
who love nature and culture, even in cost-benefit ratio terms. 

Into a business investment perspective, this proposal also means to reach tourist icons located 
nearby, for instance, in 10 minutes of Riachos by car: Paul do Boquilobo Biosphere Reserve, 
Entroncamento and its railway museology  or Golegã Horse  Capital and Torres Novas, with 
its historical centre and castle; in 30 minutes: Tomar and its quality as World Heritage Site; 
Ourém and its medieval mystic; Fatima and its attractiveness as " World  Altar"; Serras de Aire 
e Candeeiros limestone massif (ERTC, 2014). 

For international purposes, the project is located in 1.20h from Humberto Delgado Airport in 
Lisbon or 2.45h from Sá Carneiro Airport in Oporto and 1.45h from the coastal zone of Nazaré 
and Peniche, which is a factor of positioning and mobility/accessibility that underpin the 
bonding between tradition and contemporaneity. 

The connection between Offer and Demand expected for the project materializes RIS3 
directives (CCDRC, 2017) and functions as a contribution to the paradigm of "smart territories".  

5 CONCLUSIONS 

Riachos vernacular architecture is well framed in the national typologies and uses regional 
construction materials. 

Middle Tagus sub-region has an enormous potential in terms of natural landscape and 
ethnographic values that must be profited either by inhabitants, either by foreign visitants. The 
promotion of a tourism offer based on the region's products can boost the employability of the 
population with lower educational level and the safeguard of traditional arts and crafts, with 
trained actors, supervised by specialists from different areas of intervention. 

This project aims to create value and promote the social and economic development of the 
region in a sustainable way. Its implementation requires several stakeholders and the impact 
must be evaluated. The methodology to be adopted for impact assessment should be based on 
accounting principles and financial statements, but integrating tools capable of measuring 
change. This change affects local society, regional identity and cultural organizations, being 
necessary the quantification of social, environmental and economic outcomes through the 
monetary values assignments. 

The use of best available technologies, assured by the Tour Operators, like High Sun partner 
in this Route project, qualifies the product and improves their management. 
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1 WHY AND HOW CULTURAL TOURISM MATTERS 

Over the decades, tourism has thrived and diversification has made it one of the fastest growing 
economic sectors in the world. According to physicist and sociologist Marco D'Eramo, tourism 
is by now the most important industry of the twenty-first century. It moves people and capitals, 
it promotes the construction of structures and infrastructures, it completely changes the type of 
services provided and the function of buildings, it redesigns architecture and topography. 
Tourism is therefore one of the social phenomena characterizing our age, to the point that we 
can also define it as “the age of tourism” (D'Eramo, 2017, 7). 

Just like any other booming sector, it features different specialised segments. We count 
various types of tourism: business tourism, cultural tourism, sports tourism, religious tourism, 
and health & wellness tourism, just to mention a few. Among these, cultural tourism is the one 
that has established stronger and closer links with our heritage. It promotes the use of otherwise 
forgotten or under-explored resources and it reaches out to a wider audience, ensuring economic 
sustainability, social wealth and funds for further cultural activities. 

In order to understand what cultural tourism is, combining the meanings of the two terms 
tourism and culture, both very complex, is not enough (Mousavi et al., 2016, 71). For years, 
authors and institutions have been trying to clarify its meaning. For example, The Word 
Tourism Organization (WTO) defined it as “movements of persons for essentially cultural 
motivations [...]” (Word Tourism Organization, 1985). 

Staging monuments. How the cultural tourism could affects the 
conservation strategies 

C. Mariotti & A. Zampini 
Alma Mater Studiorum, Bologna, Italy 

ABSTRACT: In the contemporary society, not only the traditional fields, as for example history 
or art, are affirming theirselves as propulsive factors for cultural tourism, but also more 
popularly spread issues are revealing their force: myths, legends and above all cinema and TV 
shows. Therefore, it’s not coincidence that a lot of monuments and historical cities had suddenly 
become worldwide known and visited by the masses. It proves how these forces can hugely 
increase the tourist flows, modify the perception of these places and even influence the 
conservation strategies. Starting from the analysis of some case studies, the paper would like to 
reflect upon the dynamics generated by this kind of tourism, evaluating its limits, looking for 
good management policies and trying to understand how the restoration approach could or 
should not answer this kind of tourists’ expectation, in order to establish a balance between 
conservation and economic issues. 
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But what is the real engine of cultural tourism? And what is a cultural tourist attraction? 
Things have changed greatly form the Grand Tour time: travelling is conceived in a completely 
different way and travellers have new motivations, goals and tools. We have thus shifted from 
the educational trip to the pleasure one, from the travel notebook to cameras, tablets and 
smartphones, from the nineteenth-century travel booklets to Michelin and Lonely Planet guides. 

In today’s society, main tourist flows seem to be determined not so much by the traditional 
cultural reasons for travelling – history, literature, art and architecture – but rather by popular 
forces such as myth, legend, cinema and TV series. Over the last few years, in particular, 
cinema and television have heavily influenced tourism both in terms of places we are constantly 
prompted to visit and in terms of places we are discouraged from visiting, because we have 
already seen them on the screen. These modern media channels have a strong influence on 
viewers who, in most cases, feel the urge to be part of that fictional world. We are witnessing 
the triumph of the so-called “film-induced tourism”, a neologism coined to identify a tourist 
flow that is the result of the success of locations shown in movies and series (Beeton, 2005, 9-
11): places and buildings being the setting for stories of knights, queens, dragons, magicians, 
lovers, ghosts or international conspiracies that have thus become privileged destinations for 
tourists in this century. 

Such a mechanism has a double effect: on the one hand it turns monuments, cities and 
landscapes into attractive places, which get to better known and largely enjoyed by the general 
public, while on the other hand it commercializes their image, influencing our expectations from 
the trip and, most importantly, guiding conservation and management strategies. 

Therefore, historical monuments and sites are literally ‘staged’: the set takes over reality, 
offering such a pervasive view that it is often impossible for the viewer to tell truth from fiction, 
history from entertainment. As a direct consequence, we see the emergence of a strong and 
equally dangerous connection between economy, society and heritage, which deserves special 
and focused attention in order to find a balance, as moderate as possible, between – hopefully 
sustainable – development models, tourism and conservation. 

2 TURIST MONUMENTS AND SITES 

As an industry, tourism is closely linked to other industries, on which it depends and which in 
turn feeds. This generates a true “tourist production system”, made up of travel agencies, 
airlines, hotel and restaurant chains, publishers of tourist guides, advertising agencies, souvenir 
manufacturers and many others (Britton, 1991, 455). This endless range of services is developed 
around the object of interest and transforms it into a tourist attraction: transport networks, car 
parks, squares, gardens, signs, cafes, bookshops, stands, shops, etc. Sometimes, human 
intervention is not limited only to services and facilities linked to the main tourist attraction, but 
it acts directly on the attraction itself. When it comes to historical monuments and sites, there is 
a high risk in trying to present a fixed image of them that almost never fits their residual form 
and materials. This image actually seems to coincide more and more frequently with what 
tourists expect to see, because they imagined it after having read a novel, listened to a legendary 
story or seen through technological devices. 

Moreover, just like any production activity, also tourism uses raw materials and generates 
waste, that is, it consumes resources and pollutes. Current degradation of the built heritage is 
caused not only by the aging of materials or environmental factors, but also by the massive and 
unthoughtful use of it by tourists walking on old floors, touching ancient walls and, last but not 
least, breathing. This is what is called “consommation mercantile du patrimoine”, the slow and 
inexorable consumption of the Cultural Heritage, the result of a short-circuit generated by the 
tourism industry: while trying to protect the legacy of the past, tourism also risks destroying it 
(Choay, 2009, LXI). 

Taking the above-mentioned situation and contradictions as a starting point, this paper 
examines a series of monuments and sites that have long been, or have recently become, 
interesting for tourists: the Italian Castles of Montebello and Soncino, the Abbey of San 
Galgano in Siena, Juliet Capulet’s House in Verona, Lello Y Irmão Library in Porto, the cities 
of Dubrovnik, Aït Benhaddou and Tatouine. By analyzing the ways in which the tourist flow 
was attracted and governed, but above all its repercussions on historical buildings and cites, we 
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have the opportunity to consider conservation and economic strategies adopted and to draw up a 
whole series of best practices for the protection, maintenance and management of our built 
heritage. 

Figures 1. The Castle of Montebello: views form the outside (a, b), the room of Azzurina (c, d).

2.1 The Castle of Montebello, Rimini, Italy 
The Castle of Montebello is perched on a rocky peak bearing the same name in the Marecchia 
Valley, Province of Rimini (Figs 1a, b). Built in the twelfth century, it is part of a defensive 
system made up of a series of fortresses and castles. Although smaller and less interesting from 
an architectural point of view than the others, it is undoubtedly much more famous, due to a 
legend so popular among the general public, that its name was even changed to Azzurrina’s 
Castle. According to folk tales, the castle would be home to the ghost of Guendalina, better 
known as Azzurrina, the albino daughter of Ugolinuccio Malatesta, who mysteriously 
disappeared in June 21, 1375 (Tiboni, 1993). 

It is not uncommon that castles’ obscure presences feed curiosity towards places. Consider, 
for example, the Scottish Castle of Urquhart, built along the shores of Loch Ness and now 
famous all over the world for the monster that it is believed to inhabit its waters. In Montebello, 
the legend is a very prolific one and also thanks to the evocative setting offered by the ancient 
fortification, it has been attracting more and more tourists, up to 50,000 a year. 

Today, the building places first in the ranking of the most haunted castles in Italy and it 
underwent a well-planned economic and cultural redevelopment plan. Destroyed during the 
Second World War, then abandoned, rebuilt in the 1960s and then abandoned again, it opened to 
the public as a museum in 1989 (Mariotti, 2017). Thanks mainly to the attractive force exerted 
by Azzurrina, the castle turned from an expensive and hard-to-manage property into something 
extremely rentable for its owners, who have now the funds to guarantee maintenance works. 

Although the castle shows today the signs of the controversial reconstruction carried out in 
twentieth century, solutions adopted to guarantee and manage the tourist flow managed to 
safeguard the monument: access roads were adapted to the steep nature of the peak, services for 
the public (wine shop and bookshop) were located fully respecting the castle’s existing 
structure, whereas bizarre installations (signs, blue lights and audio recordings) enrich the visit 
that continuously blends history and legend (Figs. 1c, d). 

2.2 The Abbey of San Galgano, Siena, Italy 
If castles are the ideal place for all kinds of ghost stories, they are certainly not the only ones 
inspiring legendary tales. Sometimes, specific details have shed mystery on entire buildings, 
even if they were partially preserved or in ruins. This is what happened in Chiusino, near Siena, 
where the Hermitage of Montesiepi dominates the skeleton of the Abbey of San Galgano and it 
features the famous ‘Sword in the Stone’. The sword is that of Galgano Guidotti, a violent and 
dissolute young man, whose conversion pushed him to infix his sword into the rock turning it 
into a cross. Galgano and his sword have thus become a symbol of religious and chivalric 
values: the Breton cycle of Chrétien de Troyes probably drew inspiration from that event, which 
is often wrongly attributed to King Arthur and the Knights of the Round Table (Moiraghi, 
2003). 
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A must-see, the Sword in the Stone attracts thousands of tourists to this small village: they 
can also visit the ruins of the abbey, perhaps one of the most evocative places of Italian 
spirituality (Figs. 2a, b). The Cistercian building reinforces the feeling of timeless scenery, 
mainly thanks to the restoration supervised by Gino Chierici in the ‘20s that aimed at 
“reinforcing the monument without altering its outlook” (Chierici, 1924, 137). From that 
moment on, the will to preserve the substantial nature of the site, its ruined architecture and 
landscape prevailed as it guarantees the tourist flow and represents a very much prudent and 
respectful conservation approach. 

Figures 2. The Abbey of San Galgano: view from the outside (a) and form the inside (b), the ‘Sword in 
the Stone’ (c), the famous scene of Walt Disney Picture (d). 

Today, the image of the unroofed church of San Galgano can be seen everywhere in 
Tuscany’s promotional tourist material, with the famous sword still being the real attraction 
(Fig. 2c). Tourists come for the sword, take photographs of it, and in the past one of them also 
tried to extract it, damaging it and thus leading tourist authorities to cover it with a glass case. 
That is because visitors do not always content themselves with just taking a picture of the 
attraction and sharing it on social networks, but they often aim to simulate the actions the place 
evokes, wanting to stage them actively. It is inevitable, for example, not to remember the 
clumsy attempts to extract the sword in the famous Walt Disney animated film, which may have 
affected the behaviour of type of tourist, who is a consumer with sometimes damaging potential 
(Fig. 2d). 

2.3 Juliet Capulet’s House, Verona, Italy 
Modern visitors seem to have a moral obligation to interact as much as possible with the tourist 
attraction. It is not uncommon to observe even some sort of ritual, made up of gestures that have 
now become part of the tradition of tourist monuments and sites. A clarifying and popular 
example of this is Juliet Capulet’s House, a must-go for those visiting Verona. In a queue at the 
entrance of the building, tourists wait excited for the beginning of the Shakespearean tour: the 
entrance hall where they can leave their love note, the courtyard where they can touch the statue 
of their heroine, and the balcony from where they can greet their lover (Figs 3c, d, e). Marked 
by routine photos, the tour meets the visitors’ need to leave a tangible and long-lasting mark of 
their presence, above all with notes written directly on the ancient wall or on tiny pieces of 
paper stuck with chewing gums on old surfaces. Needless to say, this tradition, which became 
established over time, hugely damaged the building and only recently the museum management 
decided to raise plasterboard walls, covering the original ones and being periodically replaced. 

In Verona though, we should point out that the tourist ritual developed after the building of 
Juliet’s House for uniquely tourist purposes. In the first half of the twentieth century, the town 
government had the idea to stage buildings and areas of the city as the set of Romeo and Juliet’s 
tragedy, prompted by the increase in the tourist flow after George Cukor’s movie (Pesci, 1999). 
To that purpose, the municipality bought the medieval building where the House is today and, 
under the then Director of Town Museum, Antonio Avena, it turned the pre-existing 
construction into ‘Juliet’s House’. Outside of the House, the courtyard and the façades were 
redesigned and rebuilt, adding several gothic elements – like the balcony, which was probably 
part of an ancient sarcophagus – while inside, rooms were carefully reorganised, following 
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Hollywood’s suggestions (Figs. 3a, b). Here restoration followed the rules of tourism: today’s 
travellers do not visit a building from the past, but a full-scale scenography built with bricks and 
stones, at the same time dedicated to and profiting from the myth of Romeo and Juliet. 

Figures 3. Juliet Capulet’s House: before (a) and after the restoration (b), the landmarks of tourist ritual 
(c, d, e). 

Figures 4. The Sforza Castle of Soncino: the setting project of Ladyhawke by Warner Bros (a), the setting 
of the Ladyhawke movie (b), view of the castle from the outside (c). 

2.4 The Sforza Castle of Soncino, Cremona, Italy 
Restoration works influence and are in turn influenced by cinema and tourism. A good case in 
point is the Castle of Soncino, the most important monument in this medieval village near 
Cremona (Fig. 4c). Having already served as a set for several Italian movies, it returned to the 
spotlight in 1983, when the American company Warner Bros chose it as a filming for the 
Ladyhawke movie (Fig. 4b). 

This Sforza castle is perfect for filming, thanks the restoration carried out by Luca Beltrami at 
the end of the nineteenth century, thanks to which the building became once again “a whole and 
interesting example of military architecture of the second half of the fifteenth century” 
(Beltrami, 1898, 43). That’s why the set managers only operated minor integrations: the 
flooding of the moat, the replacement of two drawbridges and the installation of temporary 
wooden structures (SABAP BS) (Fig. 4a). These changes were not always harmless – the 
flooding of the moat had the walls soak up with water, causing considerable damage – but gave 
the building a unique look, in line with that need to turn history into a show, which had partly 
been experimented by Beltrami’s reconstruction (Torsello, 2006, 100). 

Nevertheless, if restoration took a first unintentional step towards filmsetting, cinema truly 
influenced conservation works in the years that followed. It should not to be excluded that the 
restoration ‘as it was where it was’ of the eastern wall, collapsed in 1961, was the result of a 
desire to theatrically represent the past triggered by modern cinema (SABAP BS). 

To this day, the desire to see the fortress periodically ‘on stage’ persists, as proved by the 
historical pageants organized from time to time bringing back to life the atmosphere of the 
castle in the Middle Ages. Very recently, it has been proposed to make these occasional 
pageants permanent ones, thus turning the ancient fortification into an amusement park: still 
under approval, the project was signed by Claudio Mazzoli, former designer for Disney and 
Universal Studios and creator of the main attractions in the Italian amusement park of 
Gardaland (Arco, 2018, 26). Dragonwings will be the name of this Disneyland-style park, the 
umpteenth “non-place” that will probably change the tourism in Soncino (Augé, 1999). 

Chapter 8: Heritage and cultural tourism

1795



2.5 The Lello Y Irmão Bookstore, Porto, Portugal 
Another example of the disruptive attraction force inherent in the fictional images crated by the 
cinema and television is represented by the Lello Y Irmão Bookstore, enlisted by all the main 
travel and lifestyle magazines among the most beautiful library in the world and evaluated as a 
must-see for those visiting the so-called ‘capital of the North of Portugal’. 

This eclectic architecture (Fig. 5a) designed by the engineer Francisco Xavier Esteves was 
inaugurated in January 1906 as one of the most important and elegant library of the country and 
it concretized the brothers Lello and Irmão Josè Pinto de Sousa’s desire to meet the leading 
intellectuals of the century in an appropriate salon (Sereno, 1995). Declared Monument of 
Public Interest in 1995, it reached a global notoriety when J.K. Rowling revealed to the vast 
audience of fans of the Harry Potter saga how the inspiration for the magic staircase of 
Hogwarts and for the Diagon Alley bookstore had come just from those wooden shelves and 
from the impressive mazy concrete staircase that characterizes the Portuguese space (Figs 5b, 
c). Thanks also to the decision of the main low-cost Flight Company to involve Porto among its 
destinations, the bookstore was stormed by tourists and curious, recording peaks of 3000 
visitors a day, not at all discouraged by the request of an entrance ticket, since it is possible to 
discount the entire amount on a purchase of books. This entrepreneurial and marketing choice 
adopted in 2015 exploits the acquired notoriety to feed another cultural sector, the book industry 
(sales have quadrupled in a year) and allows the owners to finance conservation activities 
(Lello, 2017). However, if the large flows of tourists increase exponentially the proceeds, at the 
same time these force architecture to a rapid process of wear and tear due to overcrowding. In 
2016 an extensive cleaning and restoration of the interior and façade was required. The works 
were expressly aimed at recovering its original appearance, thanks to the reinstatement of 
colorings and paintings by Josè Bielman (Livraria Lello, 2017). 

Here then it is emerging the strength of the image of the monument, so powerful to became a 
source of inspiration for the most successful literary saga of the century and as such sought by 
the million visitors that every year reach rua da Carmelitas; so powerful to direct the restoration 
works. 

Figures 5. The Lello Y Irmão bookstore: façade (a), interior (b); Diagon Alley bookstore: promotional 
image of Harry Potter (c). 

2.6 The Old City of Dubrovnik, Croatia 
Hic sunt Dracones! If in ancient maps this caption indicated places still unexplored relying on 
the fear of fierce beasts, today those same mythological beasts seem to represent one of the most 
powerful engines of the tourism industry. This is what happened in Dubrovnik, recently known 
to the general public as the King’s Landing of Game of Thrones, where the plots and intrigues 
born from the pen of the medieval fantasy writer George Martin come to life. 

Touched by “the Game of Thrones effect” (Rodriguez, 2015) which is able to transform every 
location of the TV series into a real place of pilgrimage, Lord Byron’s ‘Pearl of the Adriatic’ 
gives way to a new identity: like a sort of Disney castle rooted in the urban fabric (Violante, 
2016, 393) it ended up being invaded by thousands of visitors a day, with peaks of 10,000 
(Ministry of Tourism - Republic of Croatia, 2016), driven by the curiosity to see the garden of 
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the Red Keep (Fig. 6b) instead of the Trsteno Arboretum (Fig. 6a), its court (Fig. 6d) instead of 
the Fort Lovrijenac (Fig. 6c), or the residence of the Spice King instead of the Rector’s Palace. 

The tourist overcrowding reached such a scale that UNESCO decided to include the Old City 
of Dubrovnik into the List of World Heritage in Danger, making necessary a management plan 
according to which the mayor of the city could limit the number of cruise dockings and daily 
visitors admitted within the ancient city walls (Morris, 2017). The tourism industry has 
therefore quickly meet the visitors’ expectations organising guided tours where unprecedented 
background footage are revealed, but also the limit between fiction and reality is emphasised 
thanks to the use of comparative images (Krauss, 2017, 1734). Despite this attempt to take 
advantage of the notoriety linked to the fictional story in order to tell the history of this site, 
there is also another side of the coin: the complex management of a mass tourism powered by 
what the Polish sociologist Zygmunt Bauman called Homo Consumens, whose fast perception 
of the world means that the speed of the answer counts more than the contents, warning us about 
the danger of this inversion of identities between fiction and reality. 

Figures 6. Dubrovnik: Trsteno Arboretum (a) and Fort Lovrijenac (c) in two scenes from GOT (b, d).

2.7 Ksar Aït Ben Haddou, Morocco 
The same luck in terms of fame and the same problems of management were up to the Ksar of 
Aït Ben Haddou in Morocco, aka Yunkai for the Game of Thrones followers. In truth, here the 
cinematographic industry was arrived many years before: this group of traditional pre-Saharan 
earthen buildings, rising on the slopes off a hill near the river Ouarzazate and surrounded by 
defensive walls (Fig. 7a), was chosen by David Lean as location for the Lawrence of Arabia
shooting yet in 1962 and since then it has hosted innumerable film sets including real 
blockbusters like Gladiator (2000) and Kingdom of Heaven (2005) both directed by Ridley 
Scott and the Oliver Stone’s Alexander (2004). 

With its peculiar red clay bricks, the ancient fortified village might have been recalling the 
perfect and exotic locations described in the Arabian nights, but consequently the amazing 
technical skills behind its construction developed by the Berber culture, the architectural 
synthesis of all the typical building composing a ksar (homes, Kasbahs, barns and 
fortifications), the correspondence between architecture and social organization slip into 
background. In 1987, the increased attention toward this site pushed UNESCO to enlist the Ksar
into the World Heritage List recognising it as remarkable example of southern Moroccan 
architecture, a true a symbol of the country; but faded the lights of the Hollywood productions, 
the published reports about its state of conservation revealed that the almost abandoned village 
went back to being chosen as a tourist destination only in 2002 coincidentally exactly after the 
release of the Gladiator demonstrating the propulsive effect of the cinema compared to 
traditional cultural features. As a further proof it is interesting to notice that an “uncontrolled 
tourism and visitor pressure” was reported for the first time in 2014 and Daenerys Targaryen 
arrived in Yunkai during the third season which aired in 2013 (Fig. 7b). The ‘Game of Thrones 
effect’ had reached as far as Africa. 

Also in this case, the complex situation and the inherent fragility of this earthen architecture 
made therefore it necessary the development of a management plan. Tourism is here considered 
both as an opportunity and a thread, able to empower or menace the local economy, the lifestyle 
and above all the correct conservation of the site. Thus some interesting policies were here 
proposed like for example a proper guide training; the regulation of the fluxes thanks to the 
study of a signage preventing visitors to end up in dangerous zones; specific requests to be made 
to film crews in order to avoid, for examples, residual waste, the exploitation of fragile areas, 
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the intense vibrations due to the passage of helicopters and explosions (Ministère de la Culture – 
Royaume du Maroc, 2007). What emerges is therefore the importance of controlling this 
increasing phenomenon promoting the collaboration between authorities and conservation 
experts with all the stakeholders involved as happened here thanks to the commitment of the 
Minister of Culture, UNESCO and the CERKAS. 

2.8 Tatouine, Tunisia 
The last examples is once again a small African city made famous by another colossal saga: Star 
Wars. When George Lucas decided to shoot some scenes in Tatouine (Fig. 7d), the Berber 
capital of the same name governorship in south Tunisia, and when he consequently decided to 
fictionally name the Luke Skywalker’s home planet Tatooine, crowds of tourists, like a corporal 
clone army, started to choose this site as holiday destination. The assonance of the real and 
fictional toponymies creates here an onomastic identity (Violante, 2016, 397) deeply 
contributing to affirm the bond between site and set. Despite that, most of the film sets were 
kept in order to foster the film-induced tourism, contributing to blend the boundaries between 
the material authenticity of the site and the more profitable filmic identity. Next to secular 
ksours like Ksar Hedada, Ksar Medeine and Ksar Oueld (Fig. 7c), buildings supported by 
wooden scaffolding were erected and now they are all equivalently visited with the same 
purpose: to take a souvenir, a sand fist from planet Tatooine. 

Figures 7. Aït Ben Hadddou: panoramic view (a), a scene from GOT (b); Tatouine: Ksar Oueld 
(c), a scene of Star Wars (d). 

A further case of onomastic identity occurred in the Italian Volterra, a very well known 
Tuscany village which has become famous among the teenagers all over the world as the place 
where the ancient vampire family of Volturi resides. Thanks to the Stephanie Meyer’s Twilight 
saga, Volterra and Montepulciano (the real set location) become attractive for a new range of 
tourists, but here the more traditional cultural values were so strongly rooted and perceived that 
the substitution of identity never happened. New fascinating features were simply added to these 
historical sites, suggesting to those involved in the conservation field to pay attention to the 
dangerous consequences of the film-induced tourism in non-developed contexts. The 
importance of preserving the material authenticity is beyond emphasized. 

3 CONCLUSIVE REFLECTIONS 

The wide panorama of international case analyzed entails a critical reflection about the way the 
cultural tourism influences the conservation strategies regarding the Cultural Heritage. 

The cultural tourism, and above its most popular declination as to say the film-induced one, 
involves for sure both positive and negative consequences. First of all, as a pro, it is possible to 
affirm that it improves a worldwide knowledge of historical monuments and sites whose power 
is unprecedented. The proliferation of myths and legends even about the smallest villages and 
the increasing number of regional film commissions aiming at promoting specific sites as film 
locations are the proof of how much the popular culture could focus the attention on less known 
realities, considered secondary compared to the most “classical” touristic destinations. A 
striking example of this process is the aforementioned Castle of Montebello, but also the raise of 
tourist flows towards the Italian city of Matera after the filming of The Passion directed by Mel 
Gibson, or towards the William Wallace national monument in Scotland, after Braveheart could 
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be considered representative. Extrema ratio of this process are the Juliet’s House in Verona 
where the monuments is purposely built in order to comply the visitors desire to experience the 
atmosphere of the Shakespeare masterpiece, or the Platform 9 ¾ recently set in the King’s Cross 
station in London in order to let Harry Potter’s fans take memory pictures. Significant is also the 
recent launch of the promotional site Italy for movies powered by the Italian Ministry of 
Cultural Heritage and Tourism, which testifies the trust the public institutions put into these 
strategies of promotion. 

Learning about a monument through a film, a TV movie, or a novel, however, is not always 
related to an effective awareness and understanding of its real values; this knowledge is very 
quick, mainly superficial, rushed by the tourism pressure, mediated by cameras or mobile 
devices. People no longer stands in front of monuments trying to catch their essence, maybe 
thanks to a drawing as happened during the Grand Tour; tourists are actually used to take selfies 
in order to demonstrate to have been in the same place walked by their fictional heroes. There is 
no time to notice details, there is no time to wonder, what means the most is the fastest answer 
to the tourist’s expectations, and with the dynamite of the split seconds proper of cinema and 
television (Benjamin, 2000, 41), the most impressive perception for tourists is that fleeting 
image of the Cultural Heritage used a neutral background for a charming script. As already 
mentioned, in some cases even an inversion of identity is in act, as seen for example in 
Dubrovnik or in Aït Ben Haddou, but also to a lesser extent in Montebello. For this reason the 
fictional image is what tourists expect to see visiting a place and what people get used to. The 
Soncino Castle in Italy well represents this sort of affection. That nourish a sort of paradox: only 
a “staged authenticity” is perceived (Mac Cannell, 1976), a semantic process well explained 
also by the Oscar Wilde’s words: “things are because we see, and what we see and how we see 
it, depends on the Arts that have influenced us” (Wilde, 1891). For a lot of tourist none of these 
sites will exist without the fictional stories. 

For here lies the point: should the conservation strategies take these expectations into 
account? Of course they should, but a conscious and responsible answer needs more 
specifications. The filmic/narrative identities land an added value, they enrich monuments with 
an expression of the popular inheritance which should be considered, in a democratic way, as 
important as the others forms of culture, but these aspects must never replace the preexisting 
cultural, historical and artistic values, these should not be considered as a new meaning, they 
only can be additional signifier. The risk is a reality crushed by the image and the identification 
of a monument or a site with its fantasied name is a worrying warning sign. In this sense, 
monuments must not to be turned into mere touristic attraction, but their attractive potential 
should be embraced in order to improve policies for their valorization. Changing the reference 
scale, an historical city must not be turned into a touristic resort where everything revolves 
around the exploitation of the tourism industry, but on the other hand it is desirable to let it lives 
thanks also to the tourism. 

According to this vision, thematic tours could be considered good experience, provided that 
the real history of the sites will be told, emphasizing the discrepancies between fiction and 
reality and managing the flows in order to avoid the tourist overcrowding responsible for the 
paralysis of cities. This should be seen as opportunity to let the real essence of the Cultural 
Heritage being discovered, not being replaced or compromised. The restoration activity must 
therefore succeed not to settle this complexity in order to preserve all the “seventy-seven 
possible wonders” that a tourist could look for when visiting a city (Calvino, 1993), 
remembering that some of these, the most difficult to catch but the most important ones, are 
conveyed by the heavy matter of stones and others, secondary though important, by the heavy of 
words. Thus, if it is true that only a ‘staged authenticity’ is perceived, it is duty of the experts of 
conservation to decide which authenticity to stage, or better, which monument to stage: a 
simplified and quicker version of it, or the real richer one, letting the valorization project 
explaining its complexity and educating tourists to look for all the ‘seventy-seven wonders’. 
Even if complex, the choice can only fall on the second chance. 

PHOTO CREDITS [WEB SITES ACCESSED ON 20 MARCH 2018]

Figs 1a, b, c, d:  Photos by Chiara Mariotti 
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Fig. 2a: https://it.wikipedia.org/wiki/Abbazia_di_San_Galgano#/media/File:San_galgano_fuori.jpg  
Fig. 2b: https://it.wikipedia.org/wiki/Abbazia_di_San_Galgano#/media/File:San_galgano_interno_2007.jpg
Fig. 2c: https://it.wikipedia.org/wiki/Abbazia_di_San_Galgano#/media/File:Spada_dell%27Abbazia_di_San_Galgano,_1986.jpg 
Fig. 2d: http://www.imdb.com/title/tt0057546/mediaviewer/rm3181293568 
Fig. 3a: https://upload.wikimedia.org/wikipedia/it/9/99/La_casa_di_Giulietta_come_appariva_alla_fine_dell%27ottocento.jpg 
Fig. 3b: https://it.wikipedia.org/wiki/Casa_di_Giulietta#/media/File:La_casa_di_Giulietta_come_appariva_più_recentemente.jpg  
Fig. 3c: http://www.twentycentgroup.com/venetour-la-casa-giulietta-verona/  
Fig. 3d: http://www.veronasera.it/foto/cronaca/statua-giulietta-seno-toccare-fortuna/  
Fig. 3e: http://www.dailymail.co.uk/news/article-2230962/  
Fig. 4a: SABAP BS, b.100_CR: Soncino, Rocca Sforzesca [licenced by prot. 1696, class. 04.13.07, 12 March 2018] 
Fig. 4b: https://www.youtube.com/watch?v=aYl884J8XrE  
Fig. 4c: Photo by Chiara Mariotti 
Figs 5a, b: https://www.livrarialello.pt/en/media-kit-1/ 
Fig. 5c: https://media.vanityfair.com/photos/55b90d60fff2c16856a758ae/master/h_590,c_limit/harry-potter-vf-12.jpg 
Fig. 6a: https://www.itinari.com/location/trsteno-arboretum 
Figs 6b, d: http://www.kingslandingdubrovnik.com/game-of-thrones-scenes 
Fig. 6c: https://commons.wikimedia.org/wiki/File:Game_of_Thrones_-_Dubrovnik_Fort_Lovrijenac.jpg 
Fig. 7a: Ministère de la Culture – Royaume du Maroc, 2007, 11 
Fig. 7b: http://www.lacineturista.it/wp-content/uploads/2017/03/game-of-thrones-morocco.jpg 
Fig. 7c: https://commons.wikimedia.org/w/index.php?curid=2795262 
Fig. 7d: http://www.fotogramas.es/Noticias-cine/Tatooine-escenario-de-Star-Wars-acechado-por-ISIS 
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1 INTRODUCTION 

As any other economic activity, tourism interacts with the environment in which it is developed. 
The manifestation of these interactions takes place in the so-called tourism impacts (Mathieson 
& Wall, 1982). The first studies on tourism impacts were focused on the analysis of the positive 
economic effects, while the negative effects of this activity, both environmental and 
sociocultural, were only studied later (Keogh, 1989) (128). Several studies have identified the 
environmental effects that tourism has. Negative impacts linked to an increase of the 
environmental pressure on the one hand; and positive ones derived from a more conservationist 
approach on the other (Puczkó&Ratz, 2000). The negative effects on the environment and the 
life of the local communities are intensified in destinations with a high concentration of visitors 
at certain times of the year since this generates periods of high pressure on the natural resources 
(Martin, et al., 2014). This phenomenon, known as tourism seasonality has therefore, the 
capability to aggravate the negative effects of tourism. Besides the interferences with the 
environment caused by a period of peak activity, tourism seasonality implies an accompanying 
effect, the existence of off-peak seasons in terms of tourist arrivals. When evaluating these ‘’off-
peak seasons’’, there are very different and controversial opinions, because as explained further 
on, many authors point out the damages derived from a period of less activity whereas others 
present the possible beneficial effects (Lusseau & Higham, 2004). 

This study proposes an analysis that starts off with the citizen assessment in order to weight 
the advantages of a period of less activity or no activity at all. This evaluation considers the 

Conditioning factors of the social impacts on local communities 
within cultural destinations 
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ABSTRACT: Usually, tourism developed in urban destinations shows lower levels of 
seasonality. This means that the flow of tourists does not suffer from sudden rises or drops 
throughout the year. The increase in the number of tourist arrivals at some cultural destinations 
has put a lot of pressure on the local communities of these historical city centers, which together 
with the lack of periods of seasonal rest, has caused social impacts or aroused movements of 
rejection towards tourism. With this work, I want to show a comparative evaluation of 
seasonality in each type of destination. Updated information about the social impacts derived 
from the increase in the tourist flows is gathered and presented jointly with evidence of the 
attitude of the residents. Doing so, we can reflect on the best way to unify interests in order to 
generate a stable economic activity that is also socially sustainable. The information is applied 
to the case of Spain. 
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benefits for the environment and the community that a resting period implies but it also weights 
the potential harms an off-peak season causes on the regional economy. To evaluate this process 
of exchange we use the theoretical framework proposed by the Social Exchange Theory (SET) 
as a reference, according to which, locals shape their attitude towards tourism comparing the 
potential benefits with the costs associated of the activity itself (Ap, 1992). To evaluate the 
seasonal resting period is somewhat complex, while for some citizens it might be beneficial, for 
others it can generate heavy losses. With the ultimate aim of overcoming this problem, a non-
forced oriented fieldwork has been formulated. In this fieldwork based on neutral questions, the 
citizen is offered the possibility to rank every impact on a positive-negative scale.This analysis 
is of great importance during the development of tourist destinations planning processes and 
when defining growth strategies for said processes; given that to guarantee the success of a 
certain destination the support and commitment of the local community are required (Gursoy, et 
al., 2010). In this sense, understanding the attitudes of the citizens towards the need for a 
seasonal resting period is essential. This study tries to reflect on this matter, on the 
environmental and social impacts of the tourist activity, on the need for a period of seasonal 
rest; and on the citizen attitude towards this possibility. 

2 THE IMPORTANCE OF THE PUBLIC SUPPORT FOR THE SUCCESS OF THE 
DESTINATION 

Tourist development implies several economic, sociocultural and environmental changes in the 
lives of the residents, some of which are more beneficial than others (Lee, 2013). The nature of 
these changes, the perspective of their evolution and the way in which they are perceived by the 
residents are crucial to gain the support of the host community. The participation and support of 
local residents are imperative for the sustainability of the tourism industry in any destination 
(Gursoy, et al., 2010). Therefore, it is indispensable to understand the residents’ point of view in 
relation to the potential negative impacts and to maximize the benefits perceived so that a higher 
level of support from the community is gained. (Prayag, et al., 2013). 

Shaping the attitudes of the citizens towards tourism is conditioned by a set of factors well 
identified in the tourism literature. The definition of this attitude is influenced by the nature and 
intensity of the impacts; as well as the level of development of the tourist destination. The level 
of citizen support seems to be related to the stage of development of the tourist destination. 
Upchurch and Teivane (2000), connected the citizens’ support with the tourist area life cycle 
theory, proposed by Butler (1980). It shows that the more consolidated the tourist development 
is in an area, the more evident and intense are its effects. According to this explanation, the 
relationship tourism-society goes through phases of exploration, involvement, development, 
consolidation, stagnation and then decline or renewal (Gjerald, 2005). 

Given that the community itself is one of the key role players in the tourism sphere, it is of 
great importance the way in which these impacts are perceived by the residents since the 
support for tourist activity derives from it (Deery, Jago & Fedline, 2012). Tourism is not 
developed in an isolated way but instead, within social and environmental contexts with 
particular characteristics and differentiated needs. For instance, the residents are aware that the 
environment in which it is developed needs time to recover or even the community itself might 
need a resting period after which, they can return to their daily routine once the peak season has 
passed. By contrast, some of them might consider more important the economic gain of an 
activity that occurs throughout the year, putting aside the aforementioned needs. Either way, this 
assessment will condition the social preferences and must be taken into consideration or the 
local support, which is a key factor for tourist development, might be jeopardized (Dyer et al., 
2007). 

3 TYPES OF TOURISM IMPACTS AND THEIR RELATIONSHIP WITH CITIZEN 
SUPPORT 

Tourism impacts are sorted into three groups: social, environmental and economic (Fennell, 
2007). Understanding the nature of these impacts is indispensable and how they are perceived 
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by the citizens is crucial. A lack of support from the community would most likely lead to the 
demise of the tourism industry in a specific area (Slabbert & Saayman, 2011). Several studies 
have analyzed the relationship between the impacts perceived by the residents and their support 
for tourism development (Nunkoo & Ramkissoon, 2012). The manner in which residents 
perceive tourism impacts is crucial to predict their support and participation in promoting 
sustainable tourism development (Gursoy, et al., 2002). In short, the host communities’ support 
for tourism depends on the perception of the positive and negative impacts (Telfer & Sharpley, 
2008). Whereas the perception of the positive effects helps gather support for tourist activity, 
the negative ones might cause the withdrawal of said support (Sharpley, 2014). This perception 
might be conditioned by demographic factors (Sinclair-Maragh, 2017). Evidence has been 
found on the different support for tourism shown in rural and urban areas (Rasoolimanesh, et al., 
2017). Also the influence of community residents’ perceptions of tourism impacts and their life 
satisfaction is dependent on whether the residents are affiliated or not affiliated with the tourism 
sector (Woo et al., 2018).The first studies on tourism impacts were focused on the assessment of 
the positive economic effects of this activity. These studies were developed by public planners, 
as well as academics and private investors who needed to justify new tourism development 
processes. Complementary studies were developed focused on the negative aspects of this 
activity as an evolution and to evaluate the ecologic and sociocultural impacts (Keogh, 1989). 
Tourism impacts comprehend positive effects, such as generating new employment 
opportunities for the residents (Andereck & Nyaupane, 2011), the improvement of the citizens’ 
quality of life, the strengthening of the business network, the preservation of the tangible 
heritage, the consolidation of the local identity and the restoration of the local pride (Andereck, 
et al., 2005), the improvement of the destination’s public image, an increase of leisure 
opportunities, the intercultural interaction, the environmental valuation and the enhancement of 
public transportation and facilities among others (Almeida, et al., 2016). Tourism generates 
negative impacts in the three aforementioned categories: ecologic, sociocultural and economic. 
These impacts are quite varied, and their intensity and manifestation depend heavily upon the 
type of destination, its context and type of visitors. The effects that stand out the most are the 
crowding of infrastructures and public spaces, the alteration of the local lifestyle, more 
expensive local stores and properties, alcohol, drugs and security problems, environmental 
damages, increased waste production, loss of cultural identity, interferences with the fauna and 
flora, noise generation, intensive use of the natural resources among many others (Almeida, et 
al., 2016). 

As Cohen (1984) argues, sociocultural impacts are one of the most important issues in 
tourism research because they have a direct influence on the locals’ lives. Destination planners 
and managers should focus more on generating and promoting non-economic benefits such as 
social and cultural ones, because they are more important than economic benefits in influencing 
residents' life satisfaction (Lin, et al., 2017).  The environmental impacts should be considered 
equally important since many tourist destinations base their attractive on the natural 
environment around them and its deterioration would lead to the future unsustainability of 
tourism. In this analysis, the citizen evaluations of the sociocultural, economic and 
environmental impacts are compared with one another. This is done in order to show the 
different perceptions in each type of destination but also, to find out how important they are for 
the residents and determining the need for a seasonal resting period according to each group of 
impacts. 

Sharpley (1994), justified the importance of social impacts for the regular citizen, arguing 
that they have an immediate and noticeable effect on host communities in tourist destinations. 
These impacts can be classified into two different groups; socioeconomic and sociocultural. 
Socioeconomic impacts comprehend the individual’s economic independence, labor force 
displacement, changes in form of employment, changes in land values and ownership, improved 
standard of living; and changes in the political and economic systems. While the sociocultural 
impacts are related to the growth of undesirable activities, social dualism, demonstration effect, 
culture as a commercial commodity and growth of hostility to tourists. The analysis of social 
impacts is more complex compared to the analysis of the economic impacts due to the fact that 
the quantification of benefits and costs is more subjective (Gjerald, 2005). Thus, this assessment 
is conditioned upon the own attitude of the residents towards tourism, which results from the 
evaluation of the individual costs and benefits generated by the tourist activity. 
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Literature on tourism has established a few theories to explain how the residents shape their 
perception of tourism. The Social Exchange Theory (SET) is the most accepted framework to 
explain the reactions of the residents to the development of tourist destinations since it allows 
for the capturing of differing views based on experiential and psychological outcomes (Prayag, 
et al., 2013). According to this theory, the attitude of the residents is shaped based on an 
evaluation “of the expected benefits or costs obtained in return for the services they supply” 
(Ap, 1992). Thus, in case that the residents perceive more positive impacts than negative 
(cost/benefit), the expected outcome is that they will support tourism development (Lee, 2013). 

The reasoning on which this theoretical framework has been built is that local communities 
tolerate the tourist activity in their environment in exchange for some kind of compensation in 
the face of the evident negative impacts that will take place, perceived as costs. These “rewards” 
can take different forms, such as employment creation, revenue increase or the improvement of 
the standard of life. According to the residents’ expectations, if a non-adequate compensation is 
not perpetuated, the support for tourism will result damaged and hostile reactions against this 
activity will then take place (Ward &Berno, 2011). Given that the residents’ reaction towards 
tourism development is a heterogeneous variable, past studies have widened the framework of 
the SET to include determinants that influence the residents’ support, for example, the state of 
the local economy, residents’ economic gain, ecocentric and environmental attitudes and the use 
of tourism resources (Gursoy et al., 2010). 

Tourism’s negative effects may be amplified by a larger number of visitors at certain times of 
the year since the pressure on resources and the interferences with the local community are 
more severe. This phenomenon is related to tourism seasonality. Besides the effects derived 
from peak seasons, tourism seasonality implies valley seasons as well, in which the activity is 
reduced. This has effects on the employment and the commercial activity. In the next section of 
the chapter, we will reflect on the phenomenon of seasonality and the points against and in favor 
of having a period of rest that helps the environment and the host community to recover. 

4 TOURISM SEASONALITY AND ITS EFFECTS 

In a broad sense, seasonality is a phenomenon that affects several economic sectors being 
tourism most likely conditioned because of it (Cisneros & Fernandez, 2015). Several definitions 
have been proposed but none of them are accepted widely (Koenig-Lewis & Bischoff, 2005). 
Because of its extended use and acceptation, Butler’s definition (1994) can also be taken into 
account “a temporal imbalance in the phenomenon of tourism, which maybe be expressed in 
terms of dimensions of such elements as number of visitors, expenditure of visitors, traffic on 
highways and other forms of transportation, employment and admissions to attractions”.To 
understand this phenomenon correctly it is imperative to know its causes. One of the 
classifications proposed, differences between three groups of factors as the cause of seasonal 
trends. These groups are: weather (temperature, sunshine hours), calendar effects (religious 
festivities, festivals) and timing (school holidays, business holidays, fiscal years, accounting 
periods, dates of paid of the dividends and bonuses, etc.) (Hylleberg, 1992); these factors can 
also be grouped either in natural or institutional. Many alternative ways have been proposed to 
classify the factors that condition tourism seasonality, as the one defined by Lundtorp et al. 
(1999). This classification differentiates between push-factors, such as the climate, the sportive 
season, events, etc.; and pull-factors, such as the institutional factors, calendar, trends, etc. The 
orientation of the destination is also a key element when determining the seasonal tendencies. 
Destinations which are less climate-dependent and able to offer a steady or diversified product 
throughout the year will also enjoy lower seasonal trends (Martin et al., 2014). Seasonal tourism 
impacts cover different dimensions and have become more intense because of mass tourism 
(Wall & Yan, 2003). 

Within the economic effects are included the inefficient use of facilities, resources, and 
infrastructures due to the alternation of saturated and underutilization periods (Rosselló et al, 
2004). In this category are also included the drops in economic benefits caused by 
underexploited periods (Cuccia & Rizzo, 2011). Moreover, the viability of the destination can 
be jeopardized since the quality of the service offered to the customers is greatly reduced during 
peak periods (Capo et al., 2007). On the contrary, during valley seasons the destination might 
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seem dull to the visitor and impact negatively on their perception because many businesses may 
be closed. During peak periods, the maintenance of the facilities is also affected (Koc&Altinay, 
2007). Economic effects are equally important for the host community since residents linked to 
tourism must ensure enough savings for the rest of the year (Murphy, 1985). As a consequence 
of the pressure that tourism has during certain periods, it can also increase the standard of 
living.Environmental and ecologic effects are mainly generated in periods with a higher 
concentration of visitors. They include traffic congestion in rural roads, interferences with the 
animal and vegetal life, physical erosion, overexploitation of aquifers, enlarged waste 
production, etc. (Andereck et al., 2005). Sociocultural effects include the prejudices, both 
against the local community because of interferences during the peak periods and against the 
visitors themselves due to traffic congestion and high traffic volume, lack of parking spots, long 
queues in establishments, increase in the price of services, etc. (Kuvan& Akan, 2005). During 
the high tourism season, public and leisure infrastructures become saturated and traffic 
congestion and parking problems occur (Sheldon &Abenoja, 2001), which often cause 
inconvenience to local residents (Liu & Var, 1986). Generally, when the tourist pressure is 
higher, extra staff must be hired in order to provide certain public services. This results in the 
increase of local taxes because the government considers the stable population as a criterion for 
resources allocation (Murphy, 1985). During the peak season, the tourist will not be able to 
enjoy adequate services whereas in the low season many local businesses might be closed 
(Butler, 1994). This affects the reputation and the image of the destination (Flognfeldt, 2001). 
Likewise, during peak periods, certain negative impacts of the tourist activity related to certain 
kinds of tourism are intensified, such as the alcohol and drug consumption (Diedrich & Garcia, 
2009). Lastly, the effects on employment are related to the manner in which seasonality affects 
the local community and employers. This is one of the most studied issues implied by tourism 
seasonality (Flognfeldt, 2001). Tourism seasonality is problematic when trying to hire adequate 
staff (Murphy, 1985), and mostly when trying to maintain an adequate quality standard (Baum, 
1999), since short-term employees do not receive proper staff training, among other aspects. In 
addition to this, these kinds of job usually attract low-qualified people (Mill & Morrison, 1998). 
Tourism-dependent regions that suffer from tourism seasonality build low-quality job markets, 
characterized by discontinuous job positions with low chances of promotion and labor 
conditions with room for improvement. 

5 BENEFITS OF A SEASONAL RESTING PERIOD 

Despite the evident negative effects of tourism seasonality, several studies suggest the benefits 
that a seasonal resting period has, especially in regard to environmental and sociocultural 
contexts. This period also involves a chance of recovery for local ecosystems, as well as a return 
to normality for the communities living in the tourist area (Higham & Hinch, 2002). Hartmann 
(1986) noted that it is erroneous to assess seasonality solely from an economic point of view and 
to isolate tourist services from their social and environmental contexts. This author also points 
that the lengthy ‘dead’ season is the only chance for the ecological and social environments to 
recover fully. Grant et al. (1997) argue that positive economic impacts can also be found as a 
result of tourism seasonality. For instance, during low seasons maintenance works can be 
performed on buildings and attractions. During the periods with a heavy flow of visitors, 
tourism resources can suffer because of this pressure, whether they are natural or historic. This 
is why some authors agree on the necessity of counting with resting periods in areas with a high 
tourism pressure (Ioannides & Petersen, 2003). Regarding the job market, there are also 
attitudes in favor of seasonality that note the positive aspects. Some jobs with a high level of 
seasonality are extremely beneficial for collectives with irregular work needs, such as students 
and those who need to compliment other seasonal jobs, like agricultural job positions 
(Flognfeldt, 2001). Mourdoukoutas (1988) noted that many people choose seasonal jobs that fit 
in with their non-market activities during the off-peak periods, e.g. students, artists or house-
wives. Collectives, such as farmers think that becoming involved in seasonal tourist activities 
like providing accommodations, might increase their income as well as their social status (Mill 
& Morrison, 1998). As exposed before, it is possible to establish a long-term symbiotic 
relationship between tourism and other economic sectors (Ball, 1989). In this line, Flognfeldt 
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(2001), points out that a seasonal job can complement traditional employment and 
unemployment patterns. This author studied several business strategies in the rural environment 
in Norway, including mixed employment (e.g. tourism and teaching), use of student and migrant 
workers, and moving away to work or study in the off-peak periods. 

The rest of local communities is one of the most positive elements when a drop in the number 
of arrivals occurs, particularly in highly-trafficked destinations at certain times of the year. 
Murphy (1985) shows that for some communities “the lull before and after the storm helps to 
make the season more bearable and the industry tolerable”. Some residents take advantage of 
off-peak periods to use local amenities and facilities (Murphy, 1985). These periods also permit 
the rest and stress reduction of local communities and helps them preserve their identity, local 
customs, traditions, and lifestyle since all of these factors are affected during peak periods with 
a higher concentration of visitors (Hartmann, 1986). Butler (1994) stresses that the strategies to 
lengthen the main season or to attract more visitors outside the season need the full support of 
host communities if they are to be successful in all aspects. As already mentioned, “seasonality 
is not necessarily bad for everyone” (Murphy, 1985). 

6 METHODOLOGY 

This study reflects on tourism impacts, how important it is the citizen perception of said impacts 
and the necessity of either counting with a seasonal resting period or not. The methodological 
approach is essential to evaluate this perception. The first studies focused on the assessment of 
the citizen’s perception of the tourism impacts or their attitude towards this activity categorized 
the impacts as positive or negative; economic, sociocultural and environmental impacts or 
simply costs and benefits. Despite this, little attention has been paid to the own evaluation of the 
citizens of which of these impacts they consider to be positive or negative. (Andereck, et al., 
2005).Even though several studies performed on the citizen attitude towards tourism have been 
carried out, a generally accepted classification of the perception of the residents about the 
impacts of tourism has not been proposed yet (Stylidis, et al., 2014). One of the methodologies 
of analysis is the costs-benefits approach (Lee, 2013). The studies that follow this methodology 
separate the potential impacts in costs or benefits (positive or negative), usually indicating 
negative relationships between perceived costs and support for tourism development and a 
direct positive relationship between perceived benefits and support (Lee, 2013). The problem of 
this system is that it only offers a partial vision of how the residents perceive the impacts since 
they have already been arranged in costs or benefits (Gursoy, et al., 2010). 

An alternative approach is the domain related costs-benefits approach. This methodology 
tries to enhance the understanding of the relationship impacts perceived-residents’ support, 
considering both the nature (positive/negative or costs/benefits) and domain (economic, 
sociocultural, environmental) of the impacts. Here, studies have delineated impacts into several 
areas (domains) of perceived positive and negative environmental, sociocultural and economic 
impacts. Similar to the costs-benefits approach, the domain related costs-benefits approach 
hypothesizes direct positive relationships between the economic, sociocultural and 
environmental benefits and support, and direct negative relationships between the economic, 
sociocultural and environmental costs and residents’ support (Dyer, et al., 2007). This approach 
reflects the compromise between the diverse domains of positive and negative impacts of 
tourism development that residents of a particular destination are willing to make (Dyer, et al., 
2007) and explains a great portion of the variance of residents’ support (Gursoy& Rutherford, 
2004). Both methodologies are based on a previous categorization of potential impacts. 
Therefore, in none of these approaches the citizen is given freedom to show if they perceive a 
certain impact as positive or negative, they are just able to agree or disagree with a pre-coded 
scale of positive or negative statements (Andereck, et al., 2005). 

In order to overcome the limitations of these methodologies, other studies propose a non-
forced approach to measure impacts. This approach provides the residents with a series of 
neutrally phrased statements, asking for their own perceptions of directionality, namely the 
extent to which they consider tourism to have a positive or negative effect on the various 
domains of community life (Andereck et al., 2005). Jurowski et al., (1997) classified impacts 
into perceived economic, social and environmental. They suggest direct positive relationships 
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between all three types of impacts and the residents’ support for nature-based tourism 
development. This methodology of analysis adjusts perfectly to the aim of this study since the 
individual assessments of the tourism impacts are explored. Previous studies based on a non-
forced approach noted that the more positive the residents’ perception of the tourism impacts is; 
the more likely is the support for tourism to thrive. According to this approach, the nature of the 
perceived impacts (positive/negative perception) is reflected in the overall score of each impact 
(mean scores higher/lower than the midpoint of the scale indicate more positive/negative 
perception) (Deccio,&,Baloglu, 2002). 

Table 1. Tourist destinations under analysis. Number of visitors staying in tourist 
accommodations. Year 2016. 
Urban destinations Travelers
City of Madrid 9,068,040
City of Barcelona 7,484,276
City of Granada 1,837,517
Coastal destinations Travelers
Balearic Islands: Mallorca 7,345,866
Andalusia: Costa del Sol 4,716,864
Valencia: Costa Blanca 3,839,623
Rural destinations Travelers
Pirineo Navarro 125,759
North side of Extremadura 107,043
National Park: Picos de Europa 57,668
Source: Spanish National Institute of Statistics. 

The aim of this case study is focused on the analysis of the locals’ assessment of tourism 
impacts, and on the necessity to count with a seasonal resting period. In other words, whether 
the residents would rather have a period with lower tourist pressure to be able to counteract the 
negative impacts or on the contrary, they would prefer to reject this time of tranquility to 
maintain a constant and stable economic activity throughout the year. The consolidation of this 
applied analysis is focused on three groups of Spanish tourist destinations (Table 1): the three 
most important urban destinations in Spain in terms of number of tourists accommodated in 
hotels: Madrid, Barcelona and Granada; the three most popular coastal areas: Balearic Islands, 
Costa del Sol in Andalusia and Costa Blanca in Valencia; and lastly, the three rural areas with 
the largest number of arrivals in Spain: Pirineo Navarro, the north area of Extremadura and 
National Park Picos de Europa. 

A quantitative survey was carried out via telephone during June 2017 in the selected 
destinations, which are representative of the three main types of tourism in Spain. The survey 
was not limited to just tourist areas but as a requisite, the residents must have been living in the 
city for over five years and be over 25 years old. 600 residents were surveyed in each 
destination. This process is based on a methodological framework consisting of a non-forced 
approach. According to Fennell (2007), tourism impacts are measured from social, ecologic and 
economic points of view. The questionnaire was designed using items proposed in the 
bibliography on the aspects subject to assess in the analysis of socioeconomic impacts (Dyer et 
al., 2007). Following a non-forced approach in an initial selection, the measurement items of the 
perceived impacts were phrased in a neutral position (with a bipolar scale ranging from 1 = 
strong negative to 5 = strong positive, with 3 indicating no change) so that respondents had the 
freedom to indicate the extent to which they perceived those impacts as positive or negative 
(Andereck et al., 2005). The application of  Cronbach’s  and Factor Analysis have ensured the 
reliability and validity of the items that make up the questionnaire by examining the relationship 
between these items and their constructs. Equally, other descriptive analyses have been 
developed in order to ascertain the strength or the quality of respondents’ positive and negative 
perceptions, as well as their support for a resting period. Moreover, t-test and analysis of 
variance (ANOVA) have been used to determine heterogeneity among respondents. 
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7 RESULTS 

The increase in the number of arrivals has been a determining factor for the recovery of the 
Spanish economy after the 2007 crisis. In 2009, Spain welcomed 52.2 million tourists, a figure 
that rose to 75.3 million in 2016. This growth meant a strong impulse in the Spanish economic 
activity. Only in 2015, tourism accounted for a growth of 0.5 points of the GDP within a total 
variation of 2.5%. Moreover, tourism was also responsible for one out of every seven job 
positions created that year. However, a rise in the number of arrivals also means a big challenge, 
since some tourist destinations receive more and more visitors each year and this implies too an 
increase of the potential negative effects of this activity and more interferences with the lives of 
local communities. Severe traffic congestion, the increase in the prices of the rents in tourist 
neighborhoods, acoustic pollution, etc., have resulted in attitudes of rejection towards tourism in 
the last few years in certain Spanish tourist spots. This sentiment has taken form in the assault of 
restaurants, stores and yachts, attacks on tourist buses, damages to bicycles in tourist locations 
and other vandalism acts, mostly in Barcelona and its surroundings but also in the Balearic 
Islands and to a minor extent in other areas of the country. The Tourism Activity Report of 
Barcelona (2015) shows the number of residents who consider tourism to have reached its limit 
in this city went from a 25% in 2012 to a 43.1% in 2015. This shows that a dormant social 
conflict has settled in a city with a largely tourism-dependent economy. 

Using Spain as the case study proves an advantage because of its heterogeneous tourist 
product and the importance that tourism has in its economy. The Spanish national tourist 
product is organized in three categories: coastal, urban and rural. Each one of these destinations 
manifests their own particular characteristics in terms of influx of tourists and seasonality, as 
well as very different impacts as a result of these figures. According to Martin et al. (2014), the 
coastal destinations are the ones that suffer from a more intense seasonality and also have a 
bigger flow of visitors. This situation might get worse, for instance, as some studies have 
pointed out, peer-to-peer online rental platforms may increase the concentration of tourists 
(Martin et al., 2018). Urban destinations are on the other side of the spectrum since the arrivals 
are more stable throughout the year. In this type of destinations, the volume of visitors is overall 
more reduced; however, certain tourist spots have seen the number or arrivals greatly increased. 
This has aggravated the pressure that the local residents suffer in urban centers. The seasonality 
level in rural destinations is at an average level. Moreover, the lower number of tourist arrivals 
reduces this problem during peak season (Martin et al., 2017).   

The results of Factor Analysis and reliability testing to evaluate the dimensionality of the 
adapted items in the questionnaire are shown in Table 2. A value of 0.819 for the Kaiser-Meyes 
measure of sampling adequacy proves that these data are adequate for the analysis according to 
the principal component method (Kaiser, 1974). The results of the promax rotation analysis 
show that the items that make up the questionnaire (adapted from previous studies) need to be 
divided across four variables (social impacts, economics impacts, environmental impacts and 
attitude towards seasonality) in order to make the results compatible with those previous studies. 
Factor 1 (social impacts) includes 11 items. Factor 2 (economic impacts) includes 9 items. Both, 
Factor 3 (environmental impacts) and Factor 4 (attitude towards seasonality) include 3 items. 
Cronbach’s  for factor 1 was 0.801, with a loading range of 0.614–0.812. For factor 2, 
Cronbach’s  was 0.714, with a loading range of 0.611–0.861. For factor 3, Cronbach’s  was 
0.811, with a loading range of 0.612–0.801. For factor 4, Cronbach’s  was 0.781, with a 
loading range of 0.747–0.802. These results indicate an acceptable degree of reliability and 
validity for the items used to measure local residents’ perceptions towards tourism development, 
their support for tourism development and community participation. 

Table 2. The results of factor analysis and reliability testing for the adapted items. 
Adapted items Loading Cronbach´s 
Average social impacts 0.801
The preservation of cultural/historical sites 0.698
Peace and quite 0.614
Litter 0.812
Traffic 0.801
Crowding and congestion 0.751
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Drug and alcohol abuse 0.755
Urban sprawl and population growth 0.645
Conflicts over zoning/land use 0.807
The preservation of my way of life 0.792
The availability of retail shops 0.688
Prestige and image of the city 0.678
Average economic impacts 0.714
Tax revenue
The value of my house and/or land 0.611
Enough good jobs for residents 0.861
The strength and diversity of the local economy 0.699
Increase of residents' income 0.651
The price of real estate is rising 0.845
The job options for young people 0.655
Fair prices for goods and services 0.855
Fair price for apartments rentals 0.716
Average environmental impacts 0.811
Environmental protection 0.612
Protection of the natural resources 0.692
Environmental preservation 0.801
Attitude towards seasonality 0.781
Interest of having a resting period from an economic point of view. 0.802
Interest of having a resting period from a social point of view. 0.771
Interest of having a resting period from an environmental point ofview. 0.747
Etraction method: principal component analysis; Rotation method: promax with Kaiser normalization. 

The summated scaling method (Hair, et al., 2010) was used to calculate the values for social 
impacts, economic impacts, environmental impacts and attitude towards seasonality. The 
analysis of the results of the surveys carried out (Table 3) shows that the assessment of the 
social impacts in urban destinations (2,4) is considered to be more negative than in rural and 
coastal destinations (2,8 and 3,5). In touristic cities, the higher concentration of visitors in 
specifically delimited areas can have a heavier impact on the local communities as manifested in 
the answers. In particular, the problems perceived to a greater extent in urban destinations are 
related to traffic congestion, crowding, peace and tranquility, alcohol and drug abuse and 
population increase. This last fact might be associated with the increase in the prices of rentals 
in touristic areas as a consequence of their transformation in touristic apartments. In coastal 
destinations, the most noted effects are related to crowding, alcohol and drug abuse and cases of 
public peace disturbance. In rural destinations, the assessment of the social impacts is much 
more positive except the negative evaluation of the traffic. 

The altogether assessment of the economic effects derived from tourism is more positive than 
the evaluation of the social impacts. This perception reaches a maximum of 3.8 in coastal 
destinations, followed closely by a 3.7 in rural destinations and 3.2 in urban destinations. The 
negative impacts perceived in this case are mostly focused on the increase in prices of goods, 
rents and properties. It is worth mentioning that the increase in the prices of rentals in urban 
destinations is perceived as a negative element, whereas in coastal and rural destinations it is 
perceived as something positive. This might be due to the chance of obtaining profits from a 
second residence, which is something more common in coastal areas than in urban ones. As far 
as ecologic impacts are concerned, the most pessimist assessment belongs to coastal 
destinations (2.5 against 3.1 and 4.2 in urban and rural destinations respectively). The 
perception of the environmental damages in cities appears to be more limited, matching with a 
lower environmental impact. In coastal destinations, the unbearable pressure caused by a large 
number of visitors increases the negative evaluation. Although the tourism developed in rural 
destinations is entirely linked to the environment, the lower number of tourists shuns the idea of 
negative perception. Moreover, the role of tourism in environmental preservation is in high 
esteem in rural destinations. 

The last aspect under examination is referred to the citizen assessment of the necessity for a 
seasonal resting period with no tourist activity at all. The overall assessment of the necessity of 
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having a seasonal resting period shows that in urban destinations there is a bigger necessity for a 
resting period, a need that is not that needed in coastal destination. Taking the social impacts 
into consideration, the different evaluation of the communities on whether to have a resting 
period are evident. With a score of 3.8, urban destinations consider this break more necessary. 
On the other hand, coastal destinations are less prone to this; with 2.4 points; and, rural 
destinations stand halfway those two scores. If we keep in mind the environmental reasons, the 
residents in coastal destinations value the need of having a resting period with 3.9 points, 
showing their will to count with a resting period. On the other side of the spectrum are the 
residents of urban destinations with a value of 1.9 points. Rural destinations reach a score of 2.1, 
closer to coastal areas. When it comes down to the economy, the local community agrees on the 
idea that a seasonal resting period could be detrimental, being especially notorious in coastal 
destinations. 

Heterogeneity was assessed using an independent-sample t-test and one-way ANOVA across 
level of seasonality. To obtain these results, each citizen was assigned to one of the next groups 
(high seasonality or low seasonality). The criterion used to draw the line between high and low 
seasonality is the Gini Index, the most stable among seasonality measurement systems 
(Lundtorp, 2001), which allows for the measurement of the concentration of tourist arrivals. 
Taking the average GI value of the Spanish tourism sector as a reference (Martin, et al., 2014), 
those destinations with a higher GI value are considered to be “high seasonality” destinations 
and those with a lower GI value are considered to be “low seasonality” destinations. Therefore, 
in order to assess these groups, we have taken into consideration the GI associated with the 
place of residence of each respondent. 

Table 3. Tourism impacts’ assessment and necessity for a seasonal resting period in each type of 
destination. 

Urban
destinations SD Coastal

destinations SD Rural
destinations SD 

Average social impacts 2.4 2.8 3.5
The preservation of 
cultural/historical sites 3.8 0.79 2.1 0.25 4.1 0.22 

Peace and quite 1.7 0.58 1.9 0.26 2.7 0.65
Litter 1.9 0.91 2.9 0.41 2.6 0.21
Traffic 3.2 0.57 2.1 0.69 1.4 0.19
Crowding and congestion 1.5 0.59 1.6 0.24 3.7 0.55
Drug and alcohol abuse 1.8 0.84 1.6 0.98 4.2 0.36
Urban sprawl and 
populationgrowth 1.9 0.47 4.1 0.57 4.2 0.99 

Conflicts over zoning/land use 2.1 0.77 3.7 0.69 3.9 1.21
The preservation of my way of life 2.4 0.91 3.6 0.25 4.2 0.22
The availability of retail shops 2.1 0.74 3.6 0.47 3.9 0.69
Prestige and image of the city 4.4 0.43 3.9 0.33 4.1 0.33
Average economic impacts 3.2 3.8 3.7
Tax revenue 4.4 0.48 4.7 0.12 3.5 0.66
The value of my house and/or land 2.3 0.67 4.6 0.09 4.1 0.14
Enough good jobs for residents 4.2 0.97 4.5 0.58 3.7 0.92
The strength and diversity of the 
local economy 3.1 1.12 2.9 0.43 3.9 0.66 

Increase of residents' income 3.7 0.94 4.2 0.44 3.8 0.17
The price of real estate is rising 2.3 0.68 4.4 0.69 3.9 0.79
The job options for young people 3.9 0.44 4.1 0.57 3.2 0.61
Table 3. Tourism impacts’ assessment and necessity for a seasonal resting period in each type of 
destination (continued). 
Fair prices for goods and services 2.8 0.12 2.7 0.98 4.1 0.39
Fair price for apartments rentals 1.7 0.94 2.4 0.68 3.2 0.49
Average environmental impacts 3.1 2.5 4.2
Environmental protection 3.1 0.33 2.5 1.02 4.1 0.65
Protection of the natural resources 3.1 0.45 2.4 0.59 4.2 0.45
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Environmental preservation 3.2 0.96 2.7 1.11 4.2 0.38
Attitude towards seasonality 
(interest of having a resting period) 3.1  2.4  2.8  

Interest of having a resting period 
from an economic point of view. 1.7 0.64 1.2 0.66 1.5 0.62 

Interest of having a resting period 
from a social point of view. 3.8 0.32 2.4 0.57 2.8 0.97 

Interest of having a resting period 
from an environmental point of 
view. 

1.9 0.12 3.9 0.86 2.1 0.28 

Source: own elaboration. 1=very negative, 5=very positive. When assessing seasonality 1 (a resting 
period is not necessary), 5 (a resting period is very much needed). 

Before analyzing heterogeneity, the normality of the distribution of the variables (social 
impacts, economic impacts, environmental impacts and attitude towards seasonality) should be 
assessed. We employed the skewness and kurtosis thresholds to assess normality. The rule-of-
thumb threshold used to accept normality and to perform independent-sample t-test and one-
way ANOVA is the value between 2 and 2 (George & Mallery, 2003). Some studies have 
suggested a cut-off value of 2 for skewness and 7 for kurtosis (Hair et al., 2010). Table 4 shows 
that the skewness and kurtosis values were between 1 and 1 for each of the variables. 
Therefore, the variables met the criterion for assumed normality, permitting analysis by way of 
independent-sample t-testing and one-way ANOVA. 

Tabla 4. Results of normality test. 
Variables Skewness Kurtosis

Social impacts -0.311 -0.0135
Economic impacts 0.211 -0.271
Environmental impacts -0.743 0.941
Attitude towards seasonality -0.181 0.110

Table 5. Results of t-test across seasonality level.
Mean t-value Hight seasonality Low seasonality

Social impacts 2.11 3.12 2.91**
Economic impacts 3.03 3.91 3.15**
Environmental impacts 2.61 4.11 3.17**
Attitude towards seasonality 4.12 2.01 3.21**
**p < .01. 

The results of independent-sample t-testing across level of seasonality are shown in Table 5. 
The tests that were performed showed a significant difference between results according to the 
level of seasonality. The inhabitants of destinations suffering from a higher level of seasonality 
show less awareness of tourism’s negative impacts. Therefore, it is proven that a seasonal 
resting period reduces this perception. However, as discussed previously, these are the 
inhabitants that demand more stability throughout the year. The results of the ANOVA test 
across seasonality level (Table 6) show significant differences in the four items analyzed. This 
means that the perception of tourism impacts is different in environments with different levels 
of seasonality. 
Table 6. Results of one-way ANOVA across seasonality level. 

Mean F p-value Hight seasonality Low seasonality
Social impacts 2.11 3.12 4.28 < 0,05
Economic impacts 3.03 3.91 6.11 <0.05
Environmental impacts 2.61 4.11 8.92 <0.01
Attitude towards seasonality 4.12 2.01 4.87 <0.05
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8 CONCLUSIONS 

In tourism planning processes, whether they involve new destinations or already consolidated 
areas, the opinion of the citizens is more relevant than generally thought. Considering the citizen 
opinion and keeping in mind the perception of negative and positive impacts derived from the 
tourism will help plan tourist destinations from an economic and social point of view. The 
viability of a destination can be jeopardized without citizen support. Tourism generates a series 
of impacts, both positive and negative in the environments where it is developed. These impacts 
can be grouped in three different categories: economic, social and environmental. Based on a 
daily interaction, the citizens will evaluate how tourism impacts on their lives. This assessment 
is understood as a process of exchange where positive benefits are generated for the community, 
as well as costs derived from the negative impacts. Locals will value the outcome of this process 
and shape their opinion and support for the tourist activity. 

A great deal of negative impacts is more intense in destinations with higher levels of 
seasonality. Seasonality, understood as the irregular influx of tourists throughout the year, 
generates inefficiency in the three aforementioned contexts. However, the literature on tourism 
has also highlighted the benefits that a seasonal resting period has. These periods of recovery 
interfere with the economic and job activities developed in the destinations. They also help the 
environment recover and allow creating periods of rest for local communities, who will then be 
able to go back to their routines. 

The assessment on the need of having a seasonal resting period has been developed through a 
fieldwork consisting of surveys in three different types of Spanish destinations (urban, coastal 
and rural destinations). This process has also shown that the citizens of coastal destinations, 
which suffer from higher levels of seasonality, are less prone to a seasonal resting period. On 
the contrary, the residents of urban destinations (the less seasonal destinations), hold in high 
esteem to count with period of rest regarding the social impacts. Thus, the host communities 
would rather enjoy the opposite level of seasonality shown by their environment. 

Aside from the above, this study shows that the inhabitants of coastal destinations are more 
concerned about environmental impacts than the inhabitants of other destinations. This is the 
most extended reason for justifying a seasonal resting period. This is not equally considered in 
urban destinations, where a seasonal resting period is justified to a greater extent. In these 
destinations, the reason to demand a seasonal resting period is the pressure put on local 
communities. In rural destinations there is not such a strong need for a seasonal resting period, 
although the most widespread reason would be social impacts. The results are coherent with the 
assessment of the impacts derived from tourism. The social impacts have a bigger weight in 
urban destinations, and the ecological impacts are more important in coastal destinations, where 
the economic benefits of tourism are more prominent. Moreover, this study shows significant 
differences in the assessment of the impacts derived from tourism. The citizens of destinations 
with continuous activity throughout the year perceive negative impacts to a larger extent 
whereas those that enjoy a seasonal resting period show less awareness. 

The theoretical implications of these results justify the need to consider the citizen 
assessment towards seasonality and tourism impacts as a heterogeneous factor that varies 
according to the nature of the destination. The data presented complete the bibliography on 
tourism seasonality, where seasonal periods of rest are a controversial issue. This study shows 
that this assessment is not unique, but different in each destination. From a practical point of 
view, these findings should be considered when planning touristic destinations. As noted in the 
bibliography, the perception and attitude of the citizens is key to guarantee success of the 
destination. For coastal destinations we must assume the will of the citizens to have longer peak 
seasons, provided that the planning is environmentally sustainable. Meanwhile, in urban 
destinations, public policies able to minimize social impacts and guarantee a place for calmness 
are required. Therefore, it is not advisable to analyze seasonality as a general concept, but 
instead it must be contextualized based on the characteristics of each tourist segment, the 
interactions with the social and ecologic environment and the characteristics of each destination. 
It is key to design policies able to push non-economic benefits since the citizen commitment to 
tourism development depends on them. This assert, encapsulated in the bibliography on tourism 
must be even more present in urban destinations given the results obtained. 
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1 INTRODUCTION 

Listed as a cultural heritage of humanity, in 1987, Brasília continues, in its peculiar position of a 
modern cultural asset, to demand its reflections, 31 years later. Although widely recognized by 
its architecture and urbanism, the city, inscribed on Unesco's World Heritage List, encompasses 
within its 112 square kilometers a social and natural dimension that is particular and often little 
known or considered. 

In 1992, the Plan for Structuring the Tourism in Brasília, known as Orla Project, aware of the 
need to appropriate local heritage beyond the architectural and urbanistic character, on the one 
hand, and on the other, based on the understanding of cultural property as an object of local 
development, proposed strategic actions aimed at the bucolic scale materialized on Paranoá 
Lake shores. The idea of preserving Brasilia from its scales was proposed by the architect and 
urbanist Ítalo Campofiorito and accepted by Lucio Costa as a way of preserving the city 
"deliberately free of excessive objectivity or exhaustive comprehensiveness." (Campofiorito, 
1989, p.58). 

The Bucolic scale, as defined by Campofiorito, involves the worker's leisure, the native and 
created vegetation cover and the artificial lake (Paranoá Lake) that serves as ground for the 
figure of the modernist city that excels from it, "a green background that marks the passage, 
without transition, from the occupied to the unoccupied" (Campofiorito, 1989, p.65). 

From 2015, the implementation of the Orla Livre Project can be understood, in part, as a 
rescue of the 1992 plan, in the sense of the resumption of the lake's shore as a public space that 

Brasília and the Orla Project (from 1992 to 2017) an insight from 
the point of view of the cultural landscape and the cultural 
tourism: the Concha Acústica Cultural Pole 
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ABSTRACT: Brasília, inscribed on Unesco's World Heritage List in 1987, encompasses a 
social, urban, and natural particular dimension. In 1992, the Orla Project proposed actions 
aimed at the bucolic scale materialized on Paranoá Lakeshores. In 2015, the edition of the Orla 
Livre Project can be understood as a resumption of the 1992 plan. Foreseen in both plans, the 
Concha Acústica Cultural Pole comprises 500m of public shore that the present article proposes 
to ponder. Firstly, by presenting Brasília as a world heritage. Secondly, bringing to attention the 
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assumptions, its relationship with the sustainable development, and the cultural landscape 
preservation. 
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has been disfigured since the 60’s in a process that were accentuated since the 1990s, mainly 
due to the irregular occupation of public areas, through illegal privatization. The Orla Livre, 
proposing the guarantee of free access to the shores of the lake and the installation of public 
leisure equipment in 11 pre-defined poles, recovers the relation between the cultural tourism and 
the preservation of the heritage that the 1992 project firstly placed. 

Among these poles, stands out the Pole 3, one of the stretches of greater public water-front 
and with an approximate area of 58 ha, which includes essential buildings of the city such as the 
Brasília Palace Hotel and the national security areas of the Alvorada Palace (presidential palace) 
and the Jaburu Palace (vice-presidential palace), all projects by Oscar Niemeyer. It is still in 
Pole 3 that the Concha Acústica (Acoustic Shell) Cultural Pole was proposed, where lies the 
Concha Acústica (Acoustic Shell) itself, built in 1959, also a Niemeyer project and the MAB – 
the Brasilia Art Museum, a building from the 60s by NOVACAP. 

The area comprises about 500 meters of public shore and approximately 20ha with almost no 
infrastructure that the present article proposes to reflect on. Faced with the issue of how the 
relationship between cultural tourism and heritage preservation is established in Brasilia and 
using the Concha Acústica Cultural Pole as an object of reflection this article intends to go 
beyond the understanding of the existing cultural heritage as a mere object of local economic 
growth by tourism, to understand it as a critical factor from which the four dimensions of 
sustainable development (environment, economy, society, and culture) become pillars of a 
cultural tourism really capable of promoting the use of forgotten or underexploited resources, 
especially those related to the environment and society. 

Moreover, the article also maintains that in the triangle traced by Lucio Costa, the city, the 
vegetation cover and the lake constitute much more than a merely figure-ground relationship. 
The shore, the lake – also part of the Paranoá watershed – the activities developed thereby the 
population, the buildings, the skyline, and the green are much more than just part of the bucolic 
scale or part of the landscape. It is this landscape that reveals itself as a cultural landscape that 
forms the modernist city from which one cannot give up, as a world heritage and, in all its 
complexity, a potential object for cultural tourism. 

In defense of these ideas, the article is structured, therefore, in 3 parts. The first of these 
presents Brasília as a heritage and the current challenges that the preservation of the modern city 
poses every day. The second part brings to attention, the Orla Project and the Orla Livre Project, 
to approach the object of reflection, the Concha Acústica Cultural Pole. The third part proposes 
a reflection of the development possibilities of the pole from the cultural tourism premises and 
its relationship with the sustainable development in favor of a sustainable preservationist 
practice. 

2 BRASÍLIA, CULTURAL HERITAGE 

"To represent the masterpiece of human creative genius and to be an outstanding example of a 
type of building, architectural or technological ensemble or landscape which illustrates the 
significant stage in human history" (UNESCO, 1987). These are the criteria (i and iv) for which 
Brasilia was registered in 1987 in the World Heritage List of UNESCO – United Nations 
Educational, Scientific and Cultural Organization. 

If the international mobilization around the salvage of the Abu Simbel temples in Egypt 
initiated what Medeiros (Medeiros, 2002) designated as the world heritage social construction 
process. At that December of 1987, in Paris, the UNESCO´s recognition of Brasília would 
represent, so to speak, the first step of the world modern heritage social construction process. It 
is truth that the national process of social construction of the modern heritage had initiated 
earlier. The Capanema Palace at Rio de Janeiro designed by Lucio Costa and team (1936) or the 
church of Saint Francis of Assisi at Pampulha, Belo Horizonte, designed by Oscar Niemeyer 
whose construction began in 1942, were listed as national heritage sites in the second half of the 
1940s. Nevertheless, it seems to have been Brasília and after it, all the sites listed as world 
modern cultural heritage by demanding conservations efforts in the last thirty years between 
1987 and 2017 that have been contributing with the questioning about the basis of the 
conservationist practice between praxis and theory. The foundations of this questions constitute, 
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above all, the debates about the fragilities, potentialities, challenges, and particularities of 
modern heritage preservation. 

In accordance with international discussions, of which the city itself takes part with its 
technicians, researchers, citizens, and politicians through interactions with UNESCO, BID, 
universities, the various DOCOMOMO instances among others, Brasilia faces the many voids 
present in the process of knowing and recognizing of its heritage as objects of preservation at 
their different levels, local, national, and international. Therefore, in the last three decades, the 
awareness about the urgency to establish a theoretical framework not only to the preservation of 
the iconic architecture of Oscar Niemeyer inserted at the Lucio Costa Pilot Plan but also to the 
daily architecture located outside of the protected area or the one that even inside it, presents 
itself immaterially, became true. As a living city, the contraposition between design and 
functionalism due to the demands to reuse and retrofit of the green agenda presents itself on a 
daily basis. As well as the wearing effects of the building materials demanding constant 
manutention or preservation that challenge, most of the time, the decision making about the 
permanence or elimination of the patina that put in check authenticity values. Also part of the 
debate, the answer to the question, if the traditional theory is valid to the preservation of the 
architecture of the 20th-century, is not yet a consensus. 

However, besides those common questions, detailed by MacDonald (Macdonald et al., 2007), 
Heynen (Heynen, 2005), and Jokhileto (Jokhileto, 2003), and in the national context, by 
Zancheti (Zancheti et al., 2015) and Moreira (Moreira, 2011), Brasília poses particular questions 
that authors like Saboia (Saboia, 2016), Holanda & Ribeiro (Holanda & Ribeiro, 2015), 
Medeiros & Ferreira (Medeiros & Ferreira, 2015), Lira (Lira, 2015), Rossetti (Rossetti, 2012), 
and Schlee (2009), among others, have been debating. The first of these questions deal with its 
dimension and the fact that Brasilia is the federal capital. The second is its site. The third is the 
urban character of its recognition as a world heritage that implies four preservation scales – 
monumental, residential, social, and bucolic. 

Intervene in 112,25 square kilometers the UNESCO largest protected area is not an easy task. 
Add to it, the fact that inside this area one finds locally and nationally recognized cultural 
heritage, of natural, tangible or intangible character. However, Brasilia as a federal capital still 
surpasses Brasilia as a world cultural heritage. 

According to SETUR/DF – Brasília Tourism Secretary (SETUR/DF, 2013), the main reason 
to travel to Brasilia at the low season is Visiting Family (34%), followed by Events and 
Business (25,8%) and Leisure (25,3%). Cultural Activities attract 52% of the tourists, while 
35% alleged that their motivation is the Contact with Nature and 13% the search of Sports and 
Adventure. The existence of areas of interest, manly out of the protected area, like the National 
Park of Chapada dos Veadeiros recognized by UNESCO as world heritage in 2001 or the 
Ecological Station of Águas Emendadas where one can find waterfalls, caves, valleys proper to 
trekking, climbing, rappel, horse riding, speleology, diving and free flight explains the demand 
for Contact with Nature and Sports and Adventure. Although the Paranoá Lake offers nautical 
sports like jet skiing, kitesurfing, windsurfing, water skiing or even diving, in a tropical country 
with 7400 kilometers of coastline with crystal clear water beaches, they become a minor 
attraction. The coming and going of the president, vice-president, senators, federal deputies 
every four years, as well as ambassadors and University of Brasilia students and researchers 
(2,9%), for instance, explains the Visiting Family percentage. The Cultural Visiting (1,6%) is 
explained by the modern architecture and urbanism and the fact that the city is the federal 
capital. By any means, what the data show contrary to other cities or world heritage capitals is 
that Brasilia tourism does not take advantage of its cultural heritage as a powerful instrument of 
social inclusion and national development. 

Still concerning particularities from the fact that the city is the federal capital, according to 
IBGE – Brazilian Institute of Geography and Statistics (IBGE, 2015), Brasilia has the fifth 
income per capita of the country trailing only São Paulo, Rio de Janeiro, Belo Horizonte, and 
Curitiba. However, observing statistical data about Brasilia itself, according to CODEPLAN 
(CODEPLAN, 2016), among the thirty-one Administrative Regions that form the city, the first 
region, Plano Piloto, has the third major population trailing only Ceilândia and Samambaia. It is 
important to clarify that the UNESCO protected area comprises not only the Pilot Plan but three 
more Administrative Regions, Cruzeiro, Octogonal, and Candangolândia. However, among all 
Administrative Regions, if Ceilândia and Samambaia are the most populous, the first has the 
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twenty-fifth and the second, the nineteenth income per capita, Octogonal has the third, the Plano 
Piloto has the fourth and Candangolândia has the eighteenth income per capita. These data 
reflect the Brasilia federal capital character within the coming and going of citizens, diplomats, 
politicians and high officials whose high revenues compared to the national average artificially 
inflate the housing market converting the protected area that defines the city as a world heritage 
into the most expensive square meters of Brazil. 

The real estate market pressure over the protected area is enormous. The same occurred 
outside of it, where the low-income household is concentrated. These concentrations are 
responsible for the pendular movements of the workforce from home outside the protected area 
to work inside. Outside, the low-income associated with the urban sprawl generate another 
aspect of the heritage preservation that becomes a central concern: the water, the green, the 
horizon, the skyline, the landscape. 

Although known as Brown, the color used in the last decade of the previous century to 
indicate the future site of the Brazilian capital on a map created by the Central Plateau 
Reconnaissance Mission, the terrain where the city lies is naturally green and richly endowed 
with watercourses and small natural ponds. Moreover, the town is inseparably related to the 
Paranoá Lake, created by an artificial dam in the river with the same name. Brasília´s site, 
located at the Brazilian Central Plateau, 1,000 meters above sea level, embrace the headwaters 
of Maranhão, São Bartolomeu, Descoberto and Rio Preto tributary of three national importance 
rivers, Tocantins, Paraná and São Francisco. Moreover, sometimes, the town itself is a menace 
to life as far as the urban sprawl grows in the direction of the headwater. Additionally, there is 
also the horizon question, the sky! 

“Brasilia appears to be a raised tray, and the horizon is below the tray. It seems that the city 
grew above the horizon. There´s a difference. It seems that Brasília is rooted deeply in the sky 
and above the horizon itself” (Delphin in G1, 2013). 

The statement of the architect Carlos Fernando Delphin, at that time natural heritage 
coordinator of IPHAN, is part of a recognition movement of Brasilia sky as heritage. Lacking 
the sea, a constant and robust presence in the principal Brazilian cities resulting from a 
colonization process that prioritized the seashore, one may say appropriately that “the sky is the 
sea of Brasilia.” But, this is not about the color palette that dyes the sky, predominantly at the 
sunrise and at the sunset, or the precise contrast between the light blue and the white clouds on 
sunny days or the ability to sight the exact limit between the sun rays and the gray shadow 
created by heavy rain far on the horizon. It is about the flat terrain and the Lucio Costa urban 
design conception that shaped the high rise at the center, the social scale, leaving the low rise 
and the Cerrado at the edge of the city giving shape to the bucolic scale. It is all about the native 
vegetation; twisted branches, colorful leaves, and flowers, small size trees that define the 
Cerrado, the terrain. A basis that sustains the sky and that highlights the city, its urban design, 
its architecture. 

The Cerrado, it was already there at the conception of the city, at the architect’s design and 
was patent in his writings: “It (the monumental axis) is characterized by different levels: 1. The 
terrain; 2. The triangular embankment where the three constitutional powers lay (…) 3. The 
ministerial esplanade and the cultural sector; 4. The great three level platform where the axes 
meet (…) 5. The TV tower site” (Costa, 1995, p.302). 

And finally, besides the extension, the capital character, the site, it is necessary to emphasize, 
as a peculiarity of Brasília as modern heritage, the urban nature of its recognition through 
different scales named as monumental, residential, social, and bucolic. At national and local 
level, tangible and intangible assets are presented as cultural heritage. However, only the 
Metropolitan Cathedral and the Catetinho, the first presidential residence, were inscribed in the 
national registry, until 2007. This was a particular year, as a homage paid by IPHAN to Oscar 
Niemeyer in the year of his birth centenary, a group of iconic architectures were listed as 
heritage (Medeiros and Ferreira, 2017). Among them, the palaces of Itamaraty, Alvorada, and 
Planalto, and the National Congress. Iconic works apart, there are very few legal parameters of 
conservation for the other architectures within the protected area, among them the requirement 
of volume preservation and the maximum building height, no matter in which scale they are 
implanted. Problems remain, most of which are still unsolved. 

Inside the residential scale, interventions in the buildings of the superblocks disregard 
original characteristics of importance for the understanding of modern architecture, in what was 
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pointed out as its program par excellence, housing. There are legal parameters defining 
occupancy rates of the pilotis, the uses of coverages, and subsoil, but the pilotis enclosures, 
contrary to the idea of public access, increase by the sense of insecurity which bases its 
discourse in the urgent need for fencing, delimitation and restricted access also in areas of local 
commerce, illegally. Paradoxically, here the discourse about the compact city brought by the 
green agenda is used to propose the densification of the superblocks contrary to the modernist 
principle of the figure/background, the use of green. 

On the social and monumental scales, the same problems are observed, accentuated or 
attenuated, depending on the perspective by which they are observed. In the case of the social 
scale, they are accentuated by the obsolescence of certain buildings whose original uses no 
longer fit the requirements of the same contemporary service; it is the case of banks and hotels. 
In the monumental scale, the problems are softened by the national or local heritage status the 
iconic buildings. In all the scales and also in the bucolic the problem of the city conceived for 
the motor traffic that no longer supports the pressure of the automobile is placed in the 
construction or widening of roads and the multiplication of parking areas, the dark gray paving 
is taking the place of the permeable green. 

The recognition of Brasília in its urban scale leads, on the one hand, to a challenging dialogue 
between the institutions responsible for the safeguard of the urban development. On the other 
hand, it generates a fragility in the protection while leaving in the background dimensions of the 
preservation, such as the building conservation, and more importantly and less perceived, the 
intangible and especially the landscape dimensions. The truth, though little observed, is that 
preserving the interior of the protected area presupposes most of the time looking out and 
allowing oneself to look from the outside. Beyond the perimeter, where to the four urban scales 
defined by Campofiorito and validated by Costa prevail, the problems manifest themselves in 
other ways capable of compromising the city preservation. Here, the discourse of the compact 
city gives way to the dispersed city where the real estate market offers a multitude of gated 
communities, the “city of walls” that Caldeira speaks of (Caldeira, 2000). Most of them 
extending horizontally, but many growing vertically, rising to the heights and breaking the 
Cerrado that, on the horizon, served as a foundation for the sky and as a figure-background for 
the architecture and urbanism of the city. 

The gaze from one side of the Paranoá lakeshore to the other can indicate, sometimes, the 
loss of the skyline, the loss of the natural landscape, not only the one that frames the 
architecture and the urbanism but the other, the cultural landscape. The one that reveals itself as 
the city in a scale whose character, bucolic, can reunite the four dimensions of the sustainable 
development to be reached by the conscious cultural tourism, still under-exploited. 

3 THE ORLA (1992-95) AND ORLA LIVRE (2015) PROJECTS 

Among the scales presented above, the bucolic scale with its open areas of native Cerrado is 
under enormous pressure by the real estate market speculation. Moreover, the Paranoá 
lakeshores are the most affected. Defined by Costa in the memorial for the Pilot Plan of 1957, as 
the vast region of Cerrado to be preserved almost intact, the lake Paranoá banks should be 
"treated with naturalistic forests and rustic fields for the walks and bucolic amenities of the 
entire urban population” (Costa, 1991, p.30). The city, as designed by Costa, would have a large 
strip along the lakeshores with dwellings in “islands, surrounded by trees and fields” or even 
“single isolated houses with a high architectural standard” (Costa, 1991, p.30). This large strip 
along with other areas of preserved Cerrado that permeates the other scales form what is known 
as the city preservation bucolic scale. 

The Working Group for Preservation of the Historical and Cultural Heritage of Brasília, the 
GT Brasília (Iphan, 2016), attested that the distance between the occupied areas and the 
lakeshore were responsible for the creation of private areas where access must be public and 
made the access to the shore difficult and restricted to the richest. It is worth noting in this sense 
the first criticism made of Costa's proposal, "1. Too much indiscriminate amount of land 
between the administrative center and the lake" (Costa, 1991, p.35). 

The fragility of the urban design was quickly exploited, and the modern precepts present in 
the city 's proposal, such as the importance given to the essential elements to life, the sun, 
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vegetation and free spaces, present at the CIAM Charter of Athens of 1933, disrespected. At the 
1960s, the lakeshore was quickly occupied by sports clubs in donated areas by Novacap to 
institutions that settled in the capital, sought to offer to the new residents from other states the 
leisure and rest needed for quality of life. However, the amount of granted land reduced the 
public access to the lakeshore. It is also worth noting, that the publication “Brasília 57-85: from 
the pilot-plan to the Pilot Plan” states that the Jaburu Palace, the residence of the vice-president, 
a project of Oscar Niemeyer built in the area around the Jaburu lagoon (a small pond) was 
initially aimed in Lucio Costa's plan as a public park (GDF, 1985). 

Despite the belief, expressed by the architect Ítalo Campofiorito, that the publication of the 
Decree No. 10,829 of October 1987, which regulates the preservation of Brasilia urban design, 
ensured public access to the lake, the reality was entirely different. Already in 1985, the area 
next to the Concha Acústica (GDF, 1985) was one of the last with public access. Although 
created with the objective of preserving the cerrado, due to the exponential growth of sports 
clubs, the bucolic scale was not able to cope with speculation. Moreover, the desired fluid 
passage, imperceptible between the built and the unconstructed, as depicted by Campofiorito, a 
relationship present in the land use and a defining element of the modern urban arrangement, the 
cultural landscape of the city, was indeed deprived of its characteristics. 

In 1992, the GDF – Government of the Federal District, established a Working Group to 
accompany the preparation of the Master Plan for occupation and revitalization of the Paranoá 
lakeshore with representatives of the DETUR – Department of Tourism of Federal District, the 
SOSP – Secretariat of Public Works and Services, the SEMATEC – Secretariat of Environment, 
Science and Technology, the Administration of Brasília, the Terracap – Federal District Real 
Estate Company, and the DEPHA – Department of Historical Heritage. Inspired by other 
waterfront interventions, notably in obsolete port areas from cities outside of Brazil or within it, 
the Orla Project is a reflex, as pointed out by Medeiros and Campos (Medeiros & Campos, 
2009), of a land management based on the neoliberal discourse that turns its back to the 
rational-functionalism planning, whose character of legal regulation anchored in the action of a 
providing state seems in disagreement with the real city. This is when the strategic plan comes 
into play, demanding from the public sphere a management position aimed at attracting 
investments capable of increasing productivity, making specific parts of the territory, such as 
historic centres, port areas or waterfronts, poles of touristic, technological, medical or cultural 
development of local character and international insertion (Medeiros & Campos, 2009). 

It was not fortuity, therefore, that the Orla Project was carried out by TCI Planning, Project 
and International Consulting company. A public-private partnership with the objective of 
promoting tourism and local economic development through intervention in 10 poles on the 
shore of Paranoá Lake. Among the first implanted poles is Pole 3, located next to the Acoustic 
Shell. Still in the 1970s, under the supervision of Lucio Costa, an urban park was proposed for 
the area. This, as well as other ideas for the occupation of the shore, such as the insertion of 
“continuous free designed trails, allowing walking, cycling or horseback” (GDF, 1985, p.128), 
were not resumed until 1992, when the Master Plan, also known as the Orla Project, was 
implemented. 

Next a brief description of the poles: Pole 1 – North Lake Point: Located at the North end of 
the peninsula would house a marina and a nautical school plus small shopping centers. It was 
partially implanted. Pole 2 – Bay complex: located to the East of the Acoustic Shell (Polo 3) 
would be composed of four hotels, marinas, bars, and restaurants. It was partially implanted. 
Pole 3 – Brasilia Palace Complex: it would house the Art Biennial Pavilion (not built), the MAB 
– Brasilia Art Museum, a Novacap project, whose building constructed in 1960, was not 
intended for this use, and the Concha Acústica, a project of Oscar Niemeyer, inaugurated in 
1969. The three buildings would configure the Square of the Arts. The pole would be 
complemented by four hotels, among them the Brasilia Palace Hotel, an Oscar Niemeyer 
project, inaugurated in 1958, as well as restaurants, shops, and marinas. Much of the urban 
infrastructure, such as parking lots, roads and sidewalks were implanted, but the other cultural 
facilities were never built. Pole 4 – Cerrado´s Park: Located next to the Jaburu lagoon. Now a 
national security area. Pole 5 – Marina of Paranoá: it would house hotels, bars, restaurants and 
small commerce; Pole 6 – Beira Lago Leisure Center: it would accommodate business, leisure, 
and marina. Pole 7 – Science and Technology Park. Pole 8 – International and cultural center. 
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Pole 9 – Nautical pole. Pole 10 – Nations Plaza: it would house pavilions for cultural shows. 
(Neri, 2009). 

The project was updated in 1995, with the addition of Pole 11 – South Lake Point, which 
would house a museum, leisure and sports areas besides commerce and marina. Also, the 
proposal sought to interconnect all poles through a boardwalk. 

The Pólo 3, the most extensive stretch of public waterfront in Brasilia, has always been a 
target of investments by the GDF but discontinued and without planning. The area was open to 
the population in 1989, after the construction of five kiosks with tensioned coverings that 
sheltered small bars. However, in 2007, it was already quite degraded, and the Acoustic Shell 
itself was interdicted. In 2013, the GDF Secretariat of Culture launched a bidding process for 
the restoration of the shell, completed in September 2014 (G1, 2014). 

In 2015, due to the increasing privatization of the shore, both along the protected and outside 
areas, such as the Northern Peninsula and the North and the South Lake neighbors, with 
consequent reduction of public access, the GDF initiated a plan for the occupation of the shore, 
known as the Orla Livre Project. The project had as general guidelines the revegetation of 
degraded areas of the native cerrado near the border, the integration of existing conservation 
units with ecological corridors, environmental recovery and the promotion of urban integration 
with consequent economic development (GDF, 2016). 

Among the first actions of the Orla Livre Project were: the evacuation of the mandatory 
permanent preservation strip with thirty meters width next to the border. The impact was 
immediate. Two years later and about 38 linear kilometers, the Paranoá lakeshore was 
practically evacuated. The invaders of these public areas were responsible for refunding all the 
removal costs. A new project for the occupation of the shore will be proposed, this time through 
an international open tender, whose public notice was already launched in December 2017. 
Nineteen intervention areas are planned, among them the Concha Acústica Cultural Pole, or 
Pole 3 of the Orla Project 1992 – 1995. The plan for the pole includes the revitalization of 
public spaces and parking lots, the installation of an artificial beach, piers and berths and a 
connection area to support non-motorized water sports. The reference term for the international 
competition defines by type the intervention guidelines in each area. The Concha Cultural Pole 
is designated as Type 5, "areas with projects already elaborated, in the phase of implantation or 
already implanted" (GDF, 2016). At the moment, there is no information on the authorship, as 
well as the project itself for Polo 3. Moreover, the area remains untouched. 

The year 2015 was "prodigal" for Polo 3, mostly because "the dream of having a beach in the 
middle of the cerrado took place" (Na Praia, 2018). From July 1st to August 27th, almost two 
months, approximately 230 meters, about 50% of the waterfront of the Polo, 6,000 square 
meters, were occupied by a private event: Na Praia (On the beach). With daily prices ranging 
from U$ 60 to U$ 90, the visitor had access from Thursday to Sunday to the facilities, in wood, 
straw, cloth and plaster, as well as lots of sand (400 tons according to the organizers) 
transported to the place, which housed bars and restaurants, sports courts and arenas for musical 
shows inspired by the beach of the future (Praia do Futuro) in Fortaleza, Ceará, Brazil (Iziel, 
2015). The event is repeated annually since then, and a new edition is scheduled for 2018. 
During the entire period of the event the access to the lakeshore is blocked (privatized), the 
values practiced inform the target public, a passport for the whole period will cost no less than 
U$ 1 042,00. It will remain for the resident or the tourist who visit the pole (a public space by 
design since the 1980's) during the event, be content to exchange the beautiful view of the place, 
the access to Paranoá Lake, with the OSB1 walls and metallic grids that surround the event. In 
this way, the landscape disappears. The speech presented in the public notice of the Orla Livre 
Project, where environment, social appropriation, and revitalization give the character of the 
proposal, is replaced by the pure economic exploitation of public areas and privatization, the 
target of the intense actions of the first years of the project. 

4 FINAL CONSIDERATIONS: CONCHA ACÚSTICA CULTURAL POLE

Projects and reality confronted the lakeshore that encompasses the Concha Acústica is almost 
abandoned. If it were not for the Rowing club, installed in a building with provisional airs, the 
area would not be frequented. The Concha Acústica itself celebrated as the first stage of the city, 

Chapter 8: Heritage and cultural tourism

1825



has not received shows for a long time. At the base of the shell itself or the seats whose concrete 
shows pathologies, the bush grows. The remnants of the installation of the event "Na Praia," 
whose third edition occurred last year, can still be seen. The MAB, object of the project, is 
there, under repairs, less vulnerable to the wear and tear of time. When deployed, in the sixties, 
amid the Cerrado, the MAB stood out on pilotis in the landscape, establishing a modern 
dialogue with the Brasília Palace Hotel, whose volume was ahead. Today, its east facade opens 
onto the structure of the Lake Side condo, a three-story residential gated condominium. The car 
parks and sidewalks that lead nowhere does not allow one to forget that the area was once the 
Pole 3 of Orla Project 1992 – 1995, still waiting for the Arts Plaza, cultural facilities, marina, 
and hotels. 

The lack of knowledge about the project for the actual Concha Acústica Cultural Pole, in the 
context of the Orla Livre Project, public notice announced, registrations closed, consultations 
and answers about to be concluded, submission of proposals, judgment, and dissemination of 
results scheduled for occurring between the 10th and 21st of April, worries. Mostly because the 
lakeshore to which the Concha Acústica belongs escaped, perhaps by luck, almost unscathed to 
the strategic planning of the beginning of the nineties. However, may not escape from the new 
project, as Concha Acústica Cultural pole. After all, the political discourse behind the project 
leaves doubts. In the presentation text for the international open tender, the Governor of the 
Federal District, Rodrigo Rollemberg, and the Secretary of State for Territorial Management 
and Housing, Thiago de Andrade make statements that merit careful reading. 

The governor Rollemberg states that “orderly reoccupation, access liberation to the Paranoá 
Lake, our beach, our greatest point of leisure and our greatest scenic beauty, preserving it as a 
spring and restoring its environmental character through integration and recovery of the various 
Conservation Units that compose it ... will be a great complement to the bucolic scale devised 
by Lucio Costa” (GDF, 2018b) distorting the understanding that intervention would be a 
“complement” to the bucolic scale when that is not the case. The Orla Livre Project, once 
implemented, will be the bucolic scale itself, or part of it, since this is also manifested in the 
other scales! The attention to the environment is legitimate, but the tone of landscape beauty 
seems to refer much more to the understanding of the natural landscape than to the concept of 
cultural landscape. It is also necessary to consider that, except perhaps three situations, Prainha 
dos Orixás, Prainha do Lago Norte, and Dom Bosco Ecological Park, the other areas on the 
lakeshore remain little or not used by the general population, who live and work far away with 
few options of public transportation. Besides not having the financial means of living in the 
area, since the high-income earners occupy the surroundings. In fact, therefore, the lakeshore is 
nowadays the largest leisure spot for a small part of the population, and it is not only due to the 
few public access options. 

The secretary Andrade presentation begins with a comparison with actions on the waterfronts 
throughout the twentieth century revitalizing water borders and bodies, reconfiguring obsolete 
areas in spaces “of intense social use combined with the preservation of water”; and completes 
that “the Paranoá lakeshore is the greatest landscape heritage of Brasília”; and almost concludes 
by stating that 

“originally from an environmental point of view, the civil action questioned the 
society on how to retake these public spaces for the population of Brasília. 
Emerges then the Orla Livre Project, an integrating and coordinating project of 
several actions around evacuation and reoccupation of the shore (...) which aims 
the environmental requalification, integrating the space to social use” (GDF, 
2018b). 

The fact is that, at the end of the last decade, the criticism to the strategic planning was 
various. Among them, the restriction to the sectorial project, disregarding the city's plan, or the 
aggravation of the management of the territory, using the exacerbation of the internal 
competitiveness, in the sense of facing the competition by the local, national and international 
resources available. Moreover, the dispersion of public attention in favor of projects capable of 
attracting investors, to the detriment of those necessary to solve the real problems of the city 
(Medeiros & Campos, 2009). All these criticisms seem to apply to the waterfront strategic urban 
projects that guided the interventions of the 1990s, including the Orla Project in Brasilia, which 
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remain valid today. Add to it, the fact that there is also an environmental or social concern, at 
the borders of such projects, almost always located in an economically sustainable cultural 
tourism, and the lack of thought about the cultural landscape. 

It is a fact that the Orla Livre Project presents an advance regarding the environmental 
concerns, precisely placed, at least in theory, or as demonstrated in the praxis for the evacuation 
of the irregularly occupied areas. Regarding sustainability, despite the recent discussions about 
the necessary and indispensable compliance with the four dimensions of development, the Orla 
Livre observes at least the environmental and the economic dimensions. However, despite the 
discourse on culture and society, the character of the proposed projects does not reveal the 
intention to materialize these dimensions. All attention is still focused on tourism, anchored in 
sports and leisure, which are indeed instruments of local development and international 
insertion, but not always of social and cultural development. The increase in employment and 
income through the financialization of the heritage (Guia, 2018) does not necessarily imply 
social and cultural development. Growing socially and culturally also presupposes exercising 
the right to the city, culture, social participation and security. 

The Paranoá Lake as a cultural landscape has to do with architecture, with the sky, with 
cerrado and with the horizon, but also with the people. In the case of the Concha Acústica 
Cultural Pole, it is necessary to observe the pertinence of the preservation or even demolition of 
the existing architectures. Taking the MAB, for instance, the question of building on the built 
and its aesthetic, historical and environmental impacts and the necessary unrestricted 
appropriation by the local population must be a concern. In this sense, the insertion of the Orla 
Livre Project into a city project seems urgent to understand, on the one hand, the city that grows 
on the opposite bank that changes the landscape, and also witnesses the alterations in the 
opposite margin. In order to allow, on the other hand, not only the reoccupation and reordering 
of the lakeshore, but its appropriation and, consequently, reconstruction of the bucolic scale by 
multiple sides, the public sphere, the government, the private initiative, the entrepreneurs and, 
especially, the citizens, all, including those to whom the capital has denied the right to go, to 
come and to remain. All these without depriving the security of the actual residents of the 
lakeshore. 

The understanding and appropriation of the Paranoá lakeshore, Concha Acústica cultural pole 
included, as an object of cultural tourism environmentally, economically, socially and culturally 
sustainable depends on the presence of the brasilienses, a presence that cares about the urban 
spaces. Most of the urban beaches along the vast Brazilian coastline are the most democratic 
spaces of the cities, welcoming, central, served by public transportation and a range of services 
able to attend all pockets sizes offered by all kinds of entrepreneurs, from formal to informal. In 
almost all beaches one can find beach tennis, footvolley, and Cooper, but only in Rio de Janeiro 
one can find the mate tea with “globe” biscuit and the Carioca; Only the northeast has the coal-
fired coalho cheese and the northeastern; only the Paranoá lakeshore has brasilienses! It is 
necessary to keep in mind the character of the lacustrine beach, in the heart of the cerrado, that 
the lakeshore evoke. Of course, the beach in the cerrado, cannot offer waves, coconut trees, 
white sand, seaside architectures and five-stars hotels and restaurants. One has to consider that 
the rough lake waters on windy days or, the sky mirroring on the water in the lull; the timid 
shadows trees, the thick and red sand, the green grass at the rainy season or the red dust at the 
dry season, the recent and the modern architecture setting on the horizon; the fancy hotels next 
to the small inns, the excellent restaurants and the food trucks, the street vendors, the children 
and their swimming rings, the brasilienses, after all, they all define the brazilian cultural 
landscape. 

ENDNOTE 

1 OSB – Oriented Strand Board is a structural wood panel. 
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1 INTRODUCTION 

Libraries are an important part of our cultural heritage. Old libraries store and exhibit varied 
valuable cultural items, e.g. books, paintings and artefacts made from different materials, which 
have survived until now in ‘natural conditions’. Nowadays, many historic libraries provide other 
activities, e.g. tourist visitation, in addition to their original purpose – storing books. This new 
condition requires a special attention to the environmental requirements, either in terms of 
comfort and conservation needs, but also in terms of the changes introduced by the intermittent 
occupancy of people, e.g. augmented frequency of door opening against a previous stabilized 
atmosphere. 

This paper presents the early results of the study of the indoor environmental conditions of 
two baroque Portuguese libraries, both located in the city of Coimbra, which have recently open 
to the public. In 2013, the historic centre of the city of Coimbra, including the University, was 
officially declared by UNESCO as a World Heritage site. Since then, the city become part of an 
important tourist circuit. The baroque library of the University of Coimbra is one of its main 
attractions. Almost at the same time, in 2012, the catholicMajor Seminary located in this city, 
located less than 1 Kmaway from the classified area (which was a centre for ecclesiastical 
formation, providing a 6-year Theology course to the candidates running for the 
priesthood),ceased to function (GG, 2017). In mid-2017, the Rectorate of this institution decided 
to open the Seminary for visitors, including the Library, until recently accessible just for a few. 
As a consequence of this decision, the Rectorate of the Seminary has foreseen a major 
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ABSTRACT: In 2013, the historic centre of the city of Coimbra, including the University, was 
officially declared by UNESCO as a World Heritage site. Since then, the city become part of an 
important tourist circuit. The baroque library of the University of Coimbra is one the main 
attractions. Almost at the same time, in 2012, the catholic Seminary located in this city stopped 
giving spiritual and cultural formation to candidates. In mid-2017, the Rectorate of this 
institution decided to open the Seminary for visitors, including the Library, until recently 
accessible just for a few. Summarily, the indoor hygrothermal characterization of two XVIII 
century libraries is discussed based on infield environmental monitoring during the touristic 
high season in Portugal (July – October 2017). This analysis allowed to evaluate the indoor 
hygrothermal variation consequent on indoor-outdoor climate variation as well as the influence 
of visitors on the indoor environment, aiming at contributing to the definition of an appropriate 
HVAC system strategy. 
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intervention of the entire architectonic complex. Alike other spaces in the Seminary, it was 
decided to conduct a widespread characterization of the indoor environmental conditions (IEC) 
of the library, before the introduction of any mechanical acclimatization equipment. 

Aligned with international guidelines for conservation of cultural property  namely the 
Italian standard UNI 10829:1999 (UNI 1999), the European Standard EN 15757:2010 (CEN 
2010) or the ASHRAE guidelines for indoor hygrothermal conditions for collections(ASHRAE 
2015) – this study has been developed towardsan appropriate heating, ventilation and air 
conditioning (HVAC) system design, able of embracing the new requirements derived from the 
new flows of touristic occupancy. 

The initial studies dedicated to the indoor environmental conditions of the baroque library of 
the University took place in the end of the 20th century when it was still used as ‘common’ 
repository of books receiving a small number of users1, while today, it receives up to 60 visitors 
every 20 minutes (from 9h-20h during the season of greater tourist influx). In turn, the library of 
the Seminary is still in the opening phase for visitors, opening only under appointment 
(Monday-Saturday between 10h-19h). 

Summarily, the indoor hygrothermal characterization of two XVIII century libraries is 
discussed based on infield environmental monitoring during the touristic high season in 
Portugal (29th July – 20th October 2017). This comprehensivestudyresults of a 
crossedexamination of the monitored hygrothermal parameters (according to two of 
abovementioned standards), including also the analysis of the outdoor climate as well as the 
influence of visitors in the IEC, aiming at contributing to the definition of an appropriate HVAC 
system strategy and a sustainable tourism management. 

2 METHOD AND OBJECTS OF STUDY 

2.1 Description of the baroque library of the University 
The baroque library of the University of Coimbra [c. 1717-1728 (Correia, 2005), (SIPA, 2011)] 
is located atthe southwest end of the university courtyard (Fig. 1.a)). 

‘It is composed of ‘three floors: the Noble floor, richly decorated space, the most 
emblematic face of the House of the Library; Intermediate Floor, workplace and 
acted as the guard house; the Academic Prison, which worked here from 1773 until 
1834’, UC (2014) and Dias Pereiraet al. (2017). 

The most striking area of the library is the Noble floor, whose walls are integrally covered by 
wood shelves painted with gold leaves. It stores circa 40,000 books (UC, 2014). ‘The 
Intermediate floor has always been the deposit of the Library; nowadays it is open to the public 
and it also hosts small exhibitions’, Dias Pereiraet al. (2017). During the monitored period (July 
– October 2017) it was daily open to visitors from 9h00  20h00. 

2.2 Description of the baroque library of the Seminary 
The library of the Seminary is located in the Old House of the XVIII century building 
(Fig. 1.b)). Built between 1741-1779, under the request of the Bishop-Count Miguel da 
Anunciação, the Seminary received the first students in 1758 (DRCC, 2015). Alike the library 
of the University, this is also an impressive space. Besides holding more than 8500 old books 
(dated from 1500-1800), the walls are covered in numbered shelves that line the walls to the 
vaulted ceiling (Fig. 3.b)). The book collection crosses different subjects, namely: ‘works of 
Sacred Scripture, Canonical and Civil Law, Dogmatic Theology, Patristics, Liturgy, Philosophy 
and Humanities’. Curiously, it also has a book of erotic tales.It occupies the place of the first 
refectory of Seminary, but this space was transformed into a Library still by the founding 
Bishop, to which he donated his extensive personal library (GG, 2017). 

Only recently it was open to the general public. Since mid-2017 the Seminary started 
promoting guided-tours, possible from Monday-Saturday between 10h-19h, under appointment. 
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Figure 1. Location of the University (a) and the Seminary (b)signalled with the dashed 
rectangles[Google Maps (2018)].

2.3 Climate data and measurement set-up 
According to the climatologicaldata (1981-2010), the average monthly mean temperature values 
vary between 9.9ºC in December and 21.9ºC in July. The maximum temperature value has been 
statistically registered in June, 41.6ºC. The period of October-January is the rainiest (107.9- 
126.8mm of average monthly rainfall – AMR), while the period between May and August 
corresponds to the driest months, 33 – 46mmm AMR (IPMA, 2018). 

a) b)
Figure 2. Plan of the baroque library of the University: a) Location of the data-loggers on the ground-
floor (GF); b) Location of the data-loggers on the first-floor (FF). 
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Indoor air temperature (Ta, ºC) and relative humidity (RH, %) were monitored in both 
baroque libraries between July 29th and October 20th 2017. These parameters were registered 
with HOBO UX100-003 and HOBO MX1102 data loggers (Onset, 2018a) (Onset, 2018b). 

In the University library, the main entrance is made directly through the courtyard and the 
door opens/closes once every 20 minutes for the tourists’ access. As such, the hygrothermal 
parameters were registered every 5 minutes, so that the parameters were recorded four times 
during each visitation period. Given the spatial configuration of the library, twelve data loggers 
were initially distributed along the space (embracing a complete indoor environmental 
characterization, both vertically and horizontally), as appointed in Figure 2. Nonetheless, during 
the current analysed period, only 10 data loggers were allocated [4 on the ‘ground floor’ (GF) 
and 6 on the ‘first floor’ (FF)].  Since no significant vertical temperature gradients were verified 
in between the GF and the FF of the Nobel floor of this Library (a double high space), data 
presented in the following sections corresponds to the mean value of the 4 data-loggers located 
on the GF [signalled by the red dots in Fig. 2.a)] – supposedly, those more influenced by the 
presence of the visitors and the outdoor environmental conditions (due to the frequent door 
opening, i.e. the entry level). 

The library located in the Seminary has different characteristics of those of the University: it 
is significantly smaller (about ¼ of the pavement area  413m2 vs 108m2); it is only one floor 
high (and consequently has a smaller volume);and,more significantly, it is less influenced by the 
outdoor conditions – since it is not an independent building and its access is made through an 
indoor corridor of the Seminary building (Fig. 3.a)). Herein were distributed two data-loggers, 
one in each of the spaces of the library (Fig. 3.a)). In the next sections, the presented data 
correspond to the measurement collected in the main room, the one were most books are kept 
and that receives the visit of the tourists. The secondary space is sealed with a closed door and 
accessible just for maintenance. 

a) b)
Figure 3. Baroque library of the Seminary: a)Plan andlocation of the data-loggers; b) Internal view.

2.4 Guidelines and recommendations 
Considering that both libraries are (located in) historical spaces, absent of any HVAC systems, 
data analysis should ideally be performed according to the European Norm EN 15757:2010 
(CEN, 2010), the European norm that points directly to the issue of ‘indoor historic 
climate’.Nonetheless, due to the short period under analysis (this norm requires a monitoring 
period greater than one-year), data was analysed according to ASHRAE guidelines for indoor 
hygrothermal conditions for collections (ASHRAE, 2015) and UNI 10829:1999 the Italian 
technical standard for Works of art of historical importance | Ambient conditions for the 
conservation (UNI, 1999). 

In addition to the long-term analysis of the compliance of all the recorded values, daily 
variations of the hygrothermal parameters were also estimated and compared with the suggested 
limits in these guidelines.Hence, the following values were defined, Table 1. 
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Table 1. Summary table of the values used as reference in the analysis of the monitored data. 
Intervals Short-term fluctuations(2)

Temp (ºC) Rel. Humidity (%) Temp (ºC) Rel. Humidity (%)
UNI 10829 18  T 22 40 RH 55  = ±1.5  = ±6
ASHRAE (Class B) (1) 15  T 25 40 RH 60  = ± 5  = ± 10
(1) According to ASHRAE 2015, Class B corresponds to ‘a very small risk for most artifacts, paintings, 
photographs and books; No risk to many artifacts and to most books’ and ‘Classes B and C are useful and 
feasible for many medium and small institutions, and are the best that can be done in most historic 
buildings’, Dias Pereira, et al. (2017)); (2) In this context, ‘short-term fluctuations’ were assumed as daily 
variations. 

3 RESULTS, DATA ANALYSIS AND DISCUSSION 

3.1 Hygrothermal data –general analysis 
An overview of the measured data in both libraries is presented in Figure 4 and a summary of all 
the hygrothermal recorded values is shown in Table 2. Throughout the studied period, these 
images expose: 

• Both libraries present similar average values of indoor air temperature; relative humidity 
average value of the library of the Seminary is slightly higher than the one of the 
University; 

• The hygrothermal parameters fluctuate more in the library of the University than in the 
Seminary one; moreover, these also respond more sharply to the outdoor conditions; 

• The highest and lowest indoor air temperature values, 17.0ºC and 27.9ºC respectively, 
were registered in the library of the University. The highest value indoors was registered 
one day after (August 21st) one of the hottest days of the year(on August 20th, outdoor 
temperature reached 40.1ºC in Coimbra). The lowest temperature value was registered 
on September 16th at 8:30, a day in which the outdoor temperature reached an 
anomalously lower value in comparison with the previous days – a low peak of 8.7ºC 
was registered at 7:40 in the nearest weather station (150 m distance from the UC 
courtyard); 

• Though the highest T value is higher than the upper limit presented in Table 1, it does 
not surpass the 30ºC reference limit,as defined in (ASHRAE, 2015); 

• Alike temperature, also in the library of the University were registered the extreme 
indoor RH values.  The higher RH peakhits the critical value of 75%, while the lowest 
value is just slightly above the ‘high-risk extreme’ of 25% (ASHRAE, 2015). 

a) b)
Figure 4. Outdoor and indoor recorded hygrothermal parameters in both libraries: a)Temperature; b) 
Relative humidity. 
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Table 2. Summary table of all registered values in both libraries (29 Jul 2017 – 20 Oct 2017). 
Temperature, ºC Relative Humidity, %

 University Seminary Outdoor 
(daily mean) University Seminary Outdoor

(daily mean) 
Min 17.0 22.6 15.3 27.7 47.2 29.0
Mean ± st dev 23.8 ± 1.4 23.8 ± 0.6 21.5 ± 2.7 53.7 ± 6.0 59.2 ± 3.3 68.2 ± 13.4
Max 27.9 25.0 29.4 75.3 67.3 93.0
(1) The outdoor climate data were obtained from the nearest meteorological stations, installed in the Polo I 
of the University of Coimbra (https://www.wunderground.com/personal-weather-
station/dashboard?ID=ICOIMBRA41#history). 

At the same time, data were compared with the recommendedhygrothermal intervals 
(Table 1). As suggested in (Corgnati, Fabi & Filippi, 2009) and (Schito, Testi & Grassi, 2016), 
the suitability of the hygrothermal parameters was evaluated through a performance index – PI, 
which can be defined as the percentage of time in which the hygrothermal values are within the 
suggested intervals. In Figure 5, the results of the application of PI according to the selected 
guidelinesin both libraries, are reported. 
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a) b)
Figure 5. Graphical representation of PI in both libraries*; a) UNI 10829; b) ASHRAE (class B).

3.2 Hygrothermal data – short-term fluctuations 
Extreme daily variations registered of T ( Tmax/min) and RH ( RHmax/min) are reported in Table 3, 
as well as daily T/RH percentage of compliance according to different regulations, including 
two different classes for conservation defined in ASHRAE.The results exhibited in thistable 
highlight the major importance of the standard used as reference when assessing the daily 
hygrothermal behavior of libraries: if only UNI 10829 was used as guideline, when looking at 
the numbers of the library of the University, we would be apparently facing a very serious 
situation; on the other hand, if only class B of ASHRAE was used, these figures would seem 
almost optimum.  
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Above all, this table sheds light on two subjects: i) the indoor environment in the library of 
the Seminary is much more stable than the one in the library of the University; ii) and, most 
importantly, more than the criticality of the percentage of compliance of the suggested intervals 
of the daily variation of each parameter in the library in the University, these figures emphasize 
the need of a more stable environment. 

Table 3. Summary of daily variation of the hygrothermal parameters. 

Library Guideline/
Parameter 

T (24h)
(% compliance) 

T (24 h)
(min – max) 

 RH (24h)
(% compliance) 

 RH (24h)
(min – max) 

Seminary 
ASHRAE A (1) 100.0

0.1 – 0.6 ºC 
100.0

0.3 – 9.9% ASHRAE B (2) 100.0 100.0
UNI 10829 (3) 100.0 95.2

University 
ASHRAE A (1) 96.3

1.1 – 4.5 ºC 
65.4

4.5 – 17.6% ASHRAE B (2) 100.0 98.8
UNI 10829 (3) 8.6 12.3

(1)T: ± 2ºC and RH: ± 5%; (2)T: ± 5ºC and RH: ± 10%;  (3) T: ± 0.75ºC and RH: ± 3%

3.3 Comments on the presence of tourists in these libraries 
As formerly described, the library of the Seminary is still in an early phase of being discovered 
by tourists. During the monitored period the maximum daily number of visitors occurred on 
October 7th 2017. On this day, 82 people visited the library during the seven visits that took 
place between 11h45m and 17h00m. As observed in Figure 6, the period of visitation (signalled 
by the grey rectangle), introduced practically no change in the hygrothermal conditions of this 
library. 

The library of the University, on its hand, during the monitored period, received 1673 
people/day on average. Exceptionally, on October 8th, it closed at 14h00 due to festivities of the 
University, and received only 840 people. Because of these numbers, major attention was driven 
towards this space. Thence, in Figure 7, it is presented the time evolution of the hygrothermal 
parameters inside this library in several moments, namely: a) during the week of October 7th – 
13th; b) Saturday October 7th; and, c) on October 17th, the day in which the biggest daily 
fluctuation of RH (17.6%) was registered. 

Figure 6. Time evolution of the hygrothermal parameters inside de library of the Seminary on October 7th.
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At a first glance, in comparison with the library of the Seminary, the University one seems to 
be more influence by the presence of visitors, mainly if compared Figures 6, 7.b) and 7.c) 
(especially the relative humidity parameter). However, when looking deeper into the data, what 
definitely stands out is the influence of the outdoor conditions, e.g. the daily down peek around 
8:00 signalled by the black dotted circle in Figure 7.a). This moment corresponded to the 
entrance of the library personnel and the morning cleaning procedure (before tourists’ first 
entrance at 9:00) which, until October 2017, was done with the main door fully open. 

Though, the presence of visitors cannot be neglected: during occupancy periods (signalled in 
these images by the grey rectangles), the lines of the hygrothermal parameters are shakier. It is 
the authors’ belief, however, that more than the moisture released by the presence of human 
bodies, the variation of these parameters depends on the frequent door opening/closing, i.e. the 
exposure of the indoor environment to the outdoor conditions (at least every 20min). During the 
absence of people, the lines representing the indoor environment vary, but more smoothly. 

a)

b) c)
Figure 7. Time evolution of the hygrothermal parameters inside de library of the University: a) October 
7th -13th; b) October 7th; October 17th. 

This hint is particularly reinforced through the observation of Figure 7.c), representing data 
monitored on October 17th, the day in which the maximum fluctuation of RH (%) was achieved. 
The entrance of the library people around 7:50 and cleaning process with the door open 
promoted a decrease of the air T (ºC) and a correspondent increase of the RH (%). When the 
door was closed, around 8:20, T (ºC) tended to slightly increase and stabilize reaching a value 
close to the one before the entrance of the personnel (first door opening). Then, the indoor 
parameters tend to follow the outdoor ones (not belittling the fact that RH (%) influence is more 
significant). It is noteworthy that the lines became shakier with the increase number of people, 
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between 9:20 and 18:00. At 9.00 entered just one person, but at 9:20 entered 54 and then until 
14:00 this number was 60 or close. After this moment the number of visitors decreased and the 
last group entered (20 people), on this day, at 19:00. After this moment on, it is clearly 
noticeable that the line of the hygrothermal parameters indoors tend to smooth, in other words, 
became less intermittent. 

3.4 Discussion 
The hygrothermal intervals defined in UNI 10829 (Table 1) are really narrow and practically 
impossible to be achieved in a non-acclimatized space such as the two libraries under study. 
This is the main reason why the PI numbers in Figure 5.a) are practically null. When data is 
analysed according to ASHRAE’s class B reference intervals, PI increases substantially, though 
these numbers are still not satisfying.Nevertheless, it is important to underline: 

a) the individual PI of each hygrothermal parameter was not as bad as may have 
appeared from the observation of Figure 5. The challenge is precisely the 
simultaneous compliance of both parameters; 

b) besides the reference value suggested in ASHRAE (RH = 50% ± 10), this ‘code’ 
allows a different variation:RH = RHaverage ± 10 %, if one-year data had been 
collected. This meansthat better data compliance numbers might be achieved, 
specially attending the historical tendency of high humidity levels already verified, 
both indoors and outdoors. In a Master’s thesis on the Library on the University, 
before 2013 (Catarino, 2010), RH values roughly varied  between 60 % and 80 %; 

c) recognizing the importance of long-term analysis, it is mostly recommendable a 
longer data collection, so that the reasoning exposed in b) and the EN 15757:2010 
approach can be both implemented before the definition of precise HVAC 
requirements and set-points. 

4 CONCLUSIONS 

This paper reportsthe assessment of the indoor hygrothermal parameters of two baroque 
libraries located in Coimbra, Portugal.Due to the period under analysis (less than one-year 
long), the study was conducted under two international guidelines, excluding one important 
guideline, which would strongly apply to the case studies (EN 15757:2010.) 

Through the analysis of all the registered parameters, it was observed that the narrow 
intervals defined in UNI 10829 are practically impossible to be achieved in such non-
acclimatized spaces. Nonetheless, when data was assessed according to ASHRAE, Class B (‘the 
best that can be done in most historic buildings’), the mean values of each parameter in both 
libraries were within the reference intervals (Table 1 and Table 2). Nevertheless, the 
simultaneous suitability of both hygrothermal parameters (applied to all data), translated in the 
PI (Fig. 5), unveiled the low compliance of these parameters according to both norms. 

The presence of tourists indoors was investigated. More than the change of the IEC caused by 
the visitors, it was noticed the strong influence of the outdoor conditions, which, in the case of 
the library of the University is strongly increased due to the frequent door opening to allow the 
tourist entrance. From the development of this study, some suggestions followed: 

- Aiming at reducing the impact of the outdoor conditionsin the library of the University, 
the entranceto this space is now performed at the prison level, so that two groups of 
visitors don’t cross and block the main door (at the courtyard level) and this element 
remains open the least possible time to safely evacuate 60 people; 

- The morning cleaning procedure in this same Library is now performed with the door 
closed; 

- Considering that this work was performed during the hottest period of the year in 
Coimbra, in the light of one of the norms (ASHRAE), the T (ºC) results did not justify a 
cooling system (< 30ºC); concerning RH (%), specially the maximum measured values, 
the need for a dehumidification system is anticipated – Winter data will help clarifying 
this clue; 
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- It is recommendable that a larger period of data is observed, so that the historical climate 
of such places is extensively studied before the design of a complex HVAC system 
and/or set points definition, in any of these libraries. 
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ENDNOTES 

1 By this time, the university community was already served by the General Library, built in the 1960s 
(Dias Pereiraet, al., 2017). 

REFERENCES 

ASHRAE. 2015. ASHRAE Handbook - HVAC Applications: Chapter 23 Museums, Galleries, Archives 
and Libraries. American Society of Heating Refrigerating and Air-Conditioning Engineers (Ed.). 
Atlanta: American Society of Heating Refrigerating and Air-Conditioning Engineers. 

Catarino, I. N. 2010. 'Análise das Condições Higrotérmicas na Biblioteca Joanina'. Coimbra. 
CEN. 2010. EN 15757:2010 Conservation of Cultural Property - Specifications for temperature and 

relative humidity to limit climate-induced mechanical damage in organic hygroscopic materials. 
Corgnati, S. P., Fabi, V. & Filippi, M. 2009. 'A methodology for microclimatic quality evaluation in 

museums: Application to a temporary exhibit'. Building and Environment, vol. 44, no. 6, pp. 1253–60. 
Correia, N. C. P. de M. 2005. A arquitectura do Paço das Escolas. Coimbra. 
Dias Pereira, L., Gaspar, A. R. & Costa, J. J. 2017. 'Assessment of the indoor environmental conditions of 

a baroque library in Portugal'. Energy Procedia, vol. 133, pp.257–67. 
DRCC - Direção Regional de Cultura do Centro. 2015. No Proco 15/06-03-34(X) Parecer/Inf. no 760 - 

DRCC/2015. Coimbra, Portugal. 
GG - GRUPO GALA. 2017. Biblioteca Velha. Available at: <https://www.grupogala.com.pt/en/old-

library-seminario-coimbra/> [Accessed on 1 March 2018]. 
IPMA. 2018. IPMA | Climatological Data | Coimbra. Available at: 

<https://www.ipma.pt/pt/oclima/normais.clima/1981-2010/006/> [Accessed on 7 March 2018]. 
Onset. 2018a. HOBO MX1102. Available at: <http://www.onsetcomp.com/products/data-

loggers/mx1102> Accessed on 5 January 2018]. 
Onset. 2018b. HOBO UX 100-003. <http://www.onsetcomp.com/products/data-loggers/ux100-003> 

Available at: [Accessed on 5 January 2018]. 
Schito, E., Testi, D. & Grassi, W. 2016. 'A Proposal for New Microclimate Indexes for the Evaluation of 

Indoor Air Quality in Museums'. Buildings, vol. 6, no. 4, p.41. 
SIPA. 2011. Paços da Universidade de Coimbra. Available at:  

<http://www.monumentos.pt/site/app_pagesuser/SIPA.aspx?id=2716> [Accessed on 3 October 2016]. 
UC. 2014. UC | Visiting the UC | Baroque Library. Available at: 

<http://www.uc.pt/en/informacaopara/visit/paco/library> [Accessed on 11 January 2017]. 
UNI. 1999. UNI 10829 Beni di interesse storico e artistico - Condizioni ambientali di conservazione - 

Misurazione ed analisi. Milano: UNI. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1840



1 INTRODUCTION 

We consider the XXI century as the age of business and marketing, but more so we are in an age 
of tourism: naturally a form of tourism dealing with a logic of marketing (d’Eramo, 2017). 

The aim of this paper are to propose some reflections on the booming of cultural tourism, to 
find and understand the tendencies and try to suggest some conclusions. 

Before going into detail, a brief acknowledge to the tourism in general. Nowadays, tourism is 
in fact the most important sector: worth roughly 10% of global GDP, without counting other 
type of incomes. Italy, always considered as an important destination, it’s in line: the 10,2% of 
the Italian GDP is operated by tourism, that also guarantee an occupation rate of 11,6%. 

Despite its apparent immateriality, tourism represents the most polluted modern day industry, 
because the infrastructure needs for traveling and lodging (i.e. cars, train, airplanes and houses) 
situated tourism inside the industrial heaviness of today. 

The phenomena was born in the XIX century, when visiting certain parts of the world or of 
one’s own country, became possible for an increasing number of people who travel, not only to 
experience cultural diversity, but also to be ahead with the times. That explains the success of 
universal expositions in which good, products and inventions circle the world. 

In the same period, we assist the growth of the editorial fortune of the first guide for travelers, 
such as Baedeker o Murray, who introduce the idea of recommending what is worth visiting, 
according to criteria of importance. We are naturally in front of an elite phenomenon, who sees 

Achilles and the Tortoise: a paradox between authenticity and 
cultural tourism 
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protagonists the “traveler”, instead of tourist, but from now on, we will witness the decline of 
the first and the rise of the latter. 

Very soon the traveler will transform into a parcel – as stated by John Ruskin – (according to 
other opinions a flock of sheep or similar expressions), due to the arrival of the railway which 
will completely change ones experience of travelling. 

Ruskin, in addition to the problem of ruining the landscape, (in this period the railway to 
Venice was opened, which was tragic for him) reflected about the changing of speed: “a crazy 
man always wants to shorten his path and his time; a wise man just wants to lengthen both”. 

The distinction between traveler and tourist, here in the making, is doomed to become more 
evident as time goes by. 

The traveler has time and money, the tourist, assuming he/she can have the latter, usually 
lacks the first. 

However, to consider tourism as a mass phenomenon, we have to wait many more years, until 
society reaches one of the most important conquest of the XX century: paid vacation. 

The so-called economic boom, that guarantees a good level of employment, initiates other 
mass forms: the most known is the one concerning cars. Travelling by plane will follow: if, in 
fact in 1950 the tourists traveling around the world were 25,3 million, in 2015, according to the 
United Nations World Tourism Organization, they increased up to 1 billion and 186 million. 

Moreover, as it is known, when a social practice spreads to the mass, it is undervalued in the 
general consideration: travelling, by now, is for everyone. 

2 THE CULTURAL TOURISM 

In a Marxist approach, the class struggle often arises in the form of chase towards what the 
higher social class already has: a typical example was the achievement of instruction. 

In a certain sense, the same happened to be in the touristic phenomenon, which at dawn, 
principally was referred to rest or leisure. Favorite destinations were the seaside or the 
mountains, but in changed conditions such as increasing cultural level, availability of time and 
money, and also for emulation, it specialized in forms of cultural tourism. 

This transition, the ‘social rituality’ of cultural trip, has often been stigmatized in songs and 
in movies, representing often a cynic and ironic mirror of what is happening. 

In Italy, in the Seventies, Paolo Conte writes and interprets ‘Tua cugina prima’ (Your first 
cousin) – subtitle ‘Tutti a Venezia’ (Everybody in Venice), in which the trip (and the photos 
testifying it) is one way to be at the same level of your snobbish relatives. 

In 1978 ‘Le vacanze intelligenti’ (The intelligent holidays), part of the film ‘Dove vai in 
vacanza?’ (Where do you spend holidays?), came out. A disoriented, confused, ignorant 
greengrocer’s couple of romans (played by Alberto Sordi and Anna Longhi) go visit the 
Biennale of Venezia, of which they were told to go see by their better-educated sons. 

If here you can find a tender sarcasm, as time passes, it will gradually slide towards disdain, 
but in this period you can find also an acknowledgement of art that is not so much today. 

Certainly, the choice of Venice is all but accidental, because the city is the emblem of cultural 
tourism. 

As time goes by, the touristic city in fact becomes an original news of modernity. Cultural 
tourism in art cities is of so particular importance to allow a specific form of terrorism who 
destroy monuments, not just because they are emblems of values against whom someone 
struggle, but also to deprive your opponents financial resources. 

Therefore, the phenomenon of mass tourism, nowadays at a global scale, begun to rise 
important questions, firstly concerning the physical impacts in sensitive contexts. 

Venice, for obvious reasons, remains a paradigmatic case, that is why protest actions follow 
one another. Just to quote some among the most recent: the photo exhibition of Gianni Berengo 
Gardin ‘Venice and the Big Ships’, the book of Salvatore Settis, former director of the Getty 
Center for the History of Art and Humanities, titled “If Venice dies”, trying to find a solution to 
a phenomenon totally out of control. In fact, 33 associations of private citizens denounce the 
deviation that is pushing the historic city towards a touristic monoculture that is knocking out 
inhabitants and artisans. 
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Beyond the physical impacts, such a phenomenon has obliged thinking in a broader way on 
its deepest meaning. Which type of changing is cultural tourism inducing, and what are the 
effects? 

In fact, it has become clear that “until the flow of tourism don’t exceed a certain threshold, 
the tourists benefit from services designed for the residents, over this threshold instead the 
residents are obliged to use the services designed for tourists” (D’Eramo, 2017: p.72). From 
here comes a first paradox: “tourism can kill a part of a city bringing it to life”. 

Figures 1, 2 & 3.

The issue is become so relevant that it is discussed in many contexts. Recently in an 
international conference (Conservation /consumption. Preserving the tangible and intangible 
values, September 2017, La Coruna, Spain) involving experts in built cultural heritage from 
different countries the discussion regarded two principal topics: Consumption of Heritage and 
Immaterial inheritance. 

The main questions aroused, after the experience of the Way of St. James, an ancient European 
cultural network derived from the tradition of pilgrimage, transformed today into a highly popular 
series of routes that fuse the idea of the pilgrim and that of the tourist, were: was is it possible to 
die from success when preserving the heritage? In addition, due to the adaptation of local 
communities to new conditions oriented to conserve and preserve the existent heritage affects 
significantly the immaterial inheritance, how does the idea of authenticity change with the 
evolution of society? 

Nevertheless, we have to consider cultural tourism, who is causing the phenomena mentioned 
above, also from another point of view: the one of the traveler who is trying to experience a 
different culture. In fact, we need to understand which his or her expectations are. 

Regarding this, the reflections of who studies the phenomenon on a sociological basis brings to 
the attention a second paradox. The tourist, a new Achilles perpetually doomed to chase the 
Tortoise, constantly seeks in his/her travel experience a form of authenticity that is not possible to 
obtain. 

That is because this experience is inside the touristic stage and therefore results as inauthentic. 
The encounter between host and guests seems to be nowadays marked by the distance due to 

the role each of them is playing, within a form of marketing who, if taken to its extreme, could kill 
‘the goose that laid the golden eggs’. 

3 OTHER PARADOXES 

Hence, cultural tourism nowadays is a characteristic trait of contemporary society and offers us 
interesting food for thought, although some of them constitutes other paradoxes, especially for 
the ones dealing with the preservation of Cultural Heritage. 

For example, the motivation for visiting a place is to assure what has been already seen, 
already read in the guide, and in the web. The touristic attraction becomes a demonstration and 
the marker is what proofs the seal of authenticity. A marker is any kind of information or 
representation that constitutes a sight as a sight: by giving information about it, representing it, 
making it recognizable. Therefore, it confirms what you already know. 
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At the same time, there is the need of expressing, in the travelling experience, a nostalgia 
towards what is authentic, knowing to be in an inauthentic world, in which moreover we are 
always, and at the same time, hosts and guests. 

“The distinction between the authentic and the inauthentic, the natural and the 
touristy, is a powerful semiotic operator within tourism. The idea of seeing the real 
Spain, the real Jamaica, something unspoiled, how the natives really work or live, 
is a major touristic topos, essential to the structure of tourism” (Culler, 1990: p.5). 

This desire of authenticity (that we all know not to be likely, but we delude ourselves that in 
our case it could be a little more) often leads us to “crystallize” monuments, cities, traditions, 
that become the immovable scenario for our masquerade ball.  

“Tourism takes with it the seeds of his own destruction, since the simple 
presence of the tourist corrupts the idea of reaching an authentic and totally 
different culture. Paradoxically it is produced a semiotic and nostalgic economy, 
that is always in mourning for what it itself ruined. The pure authentic place is 
always moved in space and time, it is beyond the next hill, or it existed a 
generation ago” (Culler, 1981: p.154). 

These aporias pour into our conception of cultural heritage, landscapes, monuments, in which 
it may be considered their immutability - the lack of change - as a form of authenticity. 
Everything must remain unchanged, but nothing inside the flow of time can stay equal to itself, 
every work, place or city is transforming. 

An emblematic case in this regard was that of Dresden, declared a World Heritage Site in 
2004 by UNESCO. In 2005, the city administration proposed the construction of a new bridge 
over the Elbe, with the aim of decongesting the traffic in the city center. For this reason, 
UNESCO put the banks of the Elbe in the “red list” of site in danger. The bridge became the 
subject of numerous lawsuits, court judgments and demonstrations, but the citizens voted for its 
construction. As a consequence, in 2009, after the approval of the project and the beginning of 
the works, UNESCO removed the banks and the city from the list. A decision that has not 
stopped the growth of tourist presences in the city. 

Figures 4 & 5.

Cultural tourism then poses specific problems that can be summarized in the question: how 
and how much is it possible to understand something of a culture other than ours? The crowds 
of tourists coming from cultures and religions that are completely different from the European 
one that visit the Vatican galleries to see Michelangelo, or a church, or religious paintings, 
perceive their “beauty”, but they can hardly have other keys to access. The same applies to 
museums that are huge containers of decontextualized pieces, whose meaning is complex. 

Nevertheless, the demand for cultural fruition is constantly growing and 2017 it was 
considered a record year for the number of visitors who have crowded exhibitions and museums 
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in Italy. The fact, in itself extremely positive, however, needs to be analyzed by taking into 
account other factors, which define the average cultural level of the country in a worrisome 
way. If we examine the last data of the Organization for Economic Co-operation and 
Development (OECD – see the Italian OCSE, 2016) related to literacy, we learn that 47% of 
Italians have an elementary analysis capacity that hardly allows to relate to the complexity of 
social, political and cultural phenomena. In addition, only a third of the population has levels of 
understanding of writing and calculation considered necessary to orient themselves in the life of 
a modern society (De Mauro, 2014): we are affected by what is called “functional illiteracy”. 

That is the inability to read, write and do calculation in an elementary and ordinary way, 
while being able to write his own name, use writing and calculation in everyday life. A 
functional illiterate uses Facebook, but is not suitable for “understanding, evaluating, using and 
getting involved with written texts to actively intervene in society, to achieve its objectives and 
to develop its knowledge and potential”. He manages to do simple things, but not to understand 
a newspaper article, summarize a text, or getting involved in any artistic form. 

However, in 2015 the expenditure of Italian families for culture and recreational activities 
increased by 4% compared to the previous year (Report, Federculture 2015). The visits to 
museums and exhibitions have increased by 7%, participation in theater shows has increased by 
4%, the one in concerts by 6%. However, 18.5% of citizens - about 11 million people - do not 
take advantage of it, nor practice reading: in 2015 (as in 2014) roughly one Italian out of two 
reads at least one book. 

The paradox offered by the data is completely apparent, and the market, which has identified 
the profile of the new user, has simply grasped the opportunities. Consequently, the policies for 
the valorization of heritage has been oriented towards the production of an unlimited variety of 
cultural products, that are more or less replicable, generating a sort of mass costume, for which 
culture becomes a status symbol that allows a “decorous ritual” (Montella, 2009: p.102), of 
which we are not often entirely aware. 

This is evident if we analyze many initiatives that have been promoted, in which simple 
modalities of entertainment have become central in museum policies. And if it is positive to 
approach an audience that otherwise would be excluded, we are far from the ability to involve in 
forms of active participation, or to stimulate the understanding of the past heritage. 

Someone called this trend the brand of cultural heritage: that is, its transformation into a 
commercial product. 

In the crasis “edutainment” (education + entertainment), it has definitely been given more 
weight to the playful aspect. And if it is possible, to say it with Mac Luhan, that those who 
make distinctions between entertainment and education perhaps do not know that education 
must be fun, it has not been considered enough (always his own words) that entertainment must 
be educational (for it is also necessary to ask oneself if one can really know something without 
this also involving an effort) (Pracchi, 2017). 

In extreme synthesis, we can say that we live in the era of tourism and that cultural tourism 
has an unexpected success, even if the average tourist has a disparate cultural level, he basically 
has simple needs and favors forms of entertainment. In his travel expectation he is moved by 
nostalgia to a mythologized past and seeks fake forms of authenticity, to put it in an oxymoron. 
To quote just one example, in a recent article dedicated to the increasing tourism in Hungary, to 
reinforce the emotional impact of the visit to Eszterhazy Castle in Fertod, it is suggested that 
guided tours are conducted by costumed guides. Furthermore, another question should be 
analyzed in itself, that is the difficult understanding of cultural forms different from one's own. 

4 IN WHICH DIRECTION SHOULD WE GUIDE THE MEMORY? 

For those involved in Cultural Heritage, more specifically, as in my case, of preservation of 
architectural goods, the theme of authenticity has always been central to theoretical elaborations 
and practical activity.  

However, in the field of restoration the focus has been on the authenticity of “the objects” 
(their authenticity), the phenomenon of cultural tourism rather compels the issue of what we can 
consider as an authentic experience when we encounter cultural heritage, tangible or intangible. 
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In other words, what does the increasing demand for fruition of cultural heritage change and 
how to promote its knowledge in less poor forms than the current? 

I will try to suggest some considerations, inspired by a recent book written by P.M.A. 
Cywinski Director of the Auschwitz museum (Cywinski, 2017). In fact, beyond the uniqueness 
of the case (that we are not going to consider here), there are many ideas gathered around the 
question of what role a memorial site should play. It is a fact that “objects” of the past have a 
central place in the construction of shared memories and therefore of identities. 

The text deals with the question of what may be the profound meaning deriving from visiting 
those places, but the reflection comes from the one who has the responsibility not only of their 
physical conservation, but also of designing and defining how this experience should take place.  

“I wonder every day what address I'm giving to the memory”. In fact it is not ‘simply’ to 
keep places, to study finds, to excavate new lands, to restore objects, but to wonder what 
relationship they will entertain with the visitor and what this encounter will leave. 

In the specific case of Auschwitz, given the nature of the place, the first consideration that the 
Director proposes is the attention to ensure that the desire to “punch the stomach” of the visitor 
does not take over, using the usual and strong methods for increasing sensitive. If the reflection 
can be extended, it is a warning to avoid the simplistic and more easily proposed solutions, on 
the model prevailing in many cities, like the “museum of torture” (or “ghosts” or similar 
depending on the context). 

In the decision of how to propose the visit to the memorial site, the question of a balance 
between rationality and empathy becomes crucial: 

“Over the past ten years, I have repeatedly changed my opinion on empathy. 
Empathy is a huge force, and I've long thought it was the foundation of our human 
being, but it's irrational. I think in a place like this it takes a mixture of empathy 
and radical rationality” (Goldkorn, 2017). 

For example, a very controversial decision was not to lead visits to veterans of the camp, but 
to professional guides. 

The intention was to filter the emotional experience of memory through the meshes of 
“rational” verification of history, but the choice obviously implies the discussion and the 
analysis on the relationships between personal memory and collective memory, in this case 
leaving the first in the alternative. 

It is a point argued by the Director who takes responsibility for it. But if one looks at the 
feedback of the visitors, whose comments are easy to find online (about 12,000 in Italian and 
7,000 in English only on the trip advisor site), they report in the vast majority the strong 
emotional effect experienced, and they give the credit to the way in which the guides lead the 
visit. 

The reading of the comments gives rise to a cynical thought: it almost seems to perceive that 
the visitor expects to suffer and the confirmation that he/she receives on the site is the index of 
appreciation of the journey. 

Another theorized decision regarding how to organize this visiting experience is to avoid 
screens, multimedia, tools etc. The physical centrality of the place is fundamental and is more 
than sufficient, especially if accompanied by the words of human beings (the guides). Words 
and matter are two complementary registers that need each other and that hardly makes sense if 
they are separated from one another. 

There is no need for superstructures, for other monuments in the monument, or for additional 
multimedia (immersive !!!!!) of which today we cannot do without. And if this is quite obvious 
in that context, a reflection on the relationship between ends and means in the communication 
tools for cultural heritage (such as augmented reality, 3D, virtual visits, etc.) should be 
examined in depth. 

Moreover, these tools are functional to a climate that prefers the visual medium overall (one 
travels protected from odors, sounds and often even from the flavors, but the same one looks in 
augmented reality more than what there is, or one immerses themselves in an immaterial virtual 
past). 

Naturally, one of the fundamental questions concerns the issue of the authenticity of the site, 
its limits and its importance. 
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It is obviously a nodal and controversial question that Cywinski discusses for example in an 
interview the Polish writer Goldkorn writes, presenting the book above mentioned. The latter 
asks: 

“What is the meaning of this museum? Why do we insist on renovating the 
barbed wire, building the foundations under the barracks, and preserving objects 
such as suitcases, dolls, glasses, shoes, which are not able to transmit the 
unspeakable and the unimaginable? Would it not be better if all this, one day, 
becomes just a pile of rubble? Would it not be better if memory had only a 
symbolic and not a material dimension?” (Goldkorn, 2017). 

Anyone who takes care of conservation knows that every object has a physical limit, but also 
knows how important it is to discuss what can be considered as a “true” testimony. In any case, 
it is difficult to give an unequivocal answer, as demonstrated by the examples discussed in the 
book. The barbed wire, due to the weather conditions to which it is exposed, must be replaced 
every 15 years, so there is no material authenticity, but without the barbed wire that “draws” the 
place, its understanding would be greatly diminished. On the contrary, attempts to preserve the 
hair of the victims resulted unacceptable and therefore, as time goes by, there will be a loss that 
cannot be avoided or mystified. 

“Until I am convinced that Treblinka or Belzec work no better than Auschwitz as 
far as memory is concerned, I will defend these elements of authenticity, even at the 
cost of giving up some aesthetic, museological or artistic solutions ... It’s one way 
to write a word to tell a story, and it’s another way to engrave a word in the 
ground. As long as I can preserve objects, I do it” (Goldkorn, 2017). 

The physicality of the place, the remains, the objects are functional to the visit itself: in fact 
you can go elsewhere to know (to read, to study), but to come here serves as an experience. That 
means one can understand rationally or feel: in this dyad, much difference is also determined by 
the authenticity of places and objects. A monument is not a “lifeless” object, it is the place 
where a lot of life has passed, and what must be preserved has much to do with this result. 

The deep meaning of memory is in fact prolonging the existence of those who no longer 
exist, what we are missing is that this is not a nostalgic tribute to a mythical past, but it is useful 
above all in our living in the present. In fact, we cannot and do not stop us only to remember, 
rather the knowledge of the facts must lead us to understand them, the memory is at the service 
of awareness and this must translate into responsibility. Perhaps this is why we often prefer to 
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destroy the past.  
Nevertheless, the discussion is to be open. We can see the opposite view of Goldkorn who 

reconsiders these themes in his last book in which he describes Auschwitz as “a phantasmagoric 
fake construction”, a sort of horror museum. In those barracks and in those objects there is no 
Memory but only horror and no reflection. The museum does not help create a real imagination 
of these places that were once essentially dead, violence, blood, mud, lice and sewage… From a 
visit there, today you cannot receive any teachings. We feel sad for their destiny, because the 
awareness of their death provokes a kind of catharsis (Goldkorn, 2016). 

5 CONCLUSIONS 

The picture we tried to synthetize has important consequences on the actual conception of how 
and why to conserve the objects that remain as a testimony of our past. 

To stay in balance between the authenticity of the materials and the authenticity of the form, 
some tendencies are noticed that, overcoming an articulated and fundamental debate in the 
discipline of restoration, they seem to prefer a new centrality of copies or otherwise the 
impossibilities to stop and considered a distinction between what is true and what is false. It is 
something that comes from our time, that interest in a general way contemporary society that 
debates, for example, fake news. 

However, to remain in our ambient and competency, we can recall some recent examples 
among the many that can be discussed. 

In 2015, inside the Biennale of Architecture in Venice, there was an exhibition organized by 
Victoria & Albert museum of London entitled “A world of fragile arts” in which it was 
explained that “copies are the future of preservation. The question is no longer: should we copy? 
But what do we copy and how. Global culture depends on the successful production of copies; 
in fact copies present a solution: the perpetual reproductions of originals”. 

Two other exhibitions in 2016 retook the same philosophy discussing the reconstruction of 
the monuments destroyed by the iconoclastic fury. “The Missing: Rebuilding the Past” at 
Jessica Carlisle Gallery of London and “Reborn from the destruction: Ebla, Nimrud, Palmira” at 
the Coliseum in Rome. The reproduction in 3 D of the Palmira temple is currently displayed all 
around the world. 

Figures 6 & 7.

Most recently the Damien Hirst’s exhibit in Venice (April – December 2017) titled “Tresure 
from the wreck of the Unbelivable”, in which the story of the ship wreck ‘Unbelievable’ 
(Apistos the original name in antique Greek) is told, and the precious pieces from the ship are 
displayed. The magnificent collection belonged to the slave released Aulus Calidius Amotan, 
known as Cif Amotan II, destined to the legendary temple dedicated to the oriental God of Sun. 

In reality, as it is clearly evident, all the objects are realized from Hirst and his collaborators, 
mixing antique materials with contemporary, like bronze and gold with steel an LED, and busts 
of Egyptian, Greek and Hinduist Gods, with Mickey Mouse and Pluto statues, models of the 
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Transformers, Mowgli playing with Baloo the bear, and two self-portrays of Hirst as if he were 
Cif Amotan, the owner of the wretched ship. 

The entire opera is an entwined play on mirrors, in which the border between authentic and 
what is not loses its significance: the spectator knows that he is in front of the discovery of a 
fake treasure, but everything is sometime truer than true or more absurdly true because, as it is 
written in the entrance: “Somewhere between lies and truth lies the truth”. As the same artist 
said: “everything stays in what you want to believe in”. 

Figures 8, 9 & 10.

Naturally the concept of authenticity is intrinsically linked to different conceptions in the 
cultures of peoples, to the different sense of time, to their religions and therefore cannot be 
univocally defined. This had already led to the discussions then summarized in the document of 
Nara (1994) and resumed in that of San Antonio (1996). Current trends require a new discussion 
that must consider what can be the profound meaning of our encounter with cultural heritage, 
who is undergoing a process that many call the “disneyfication of heritage” (Cunliffe, 2016; 
Sinclair, 2016), of which we cannot only be worried, but we must be vigilant. 
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1 SPA TOWNS IN POLAND 

A spa town within the meaning of the polish law, is the area where health care is provided. 
Health resort is separated for using and protecting natural medicinal resources located in its 
area. If the requirements referred to above are met, the area is given the status of a spa town. 

The status of a health resort or spa protection area creates legal and organizational grounds 
for conducting health resort and leisure and tourist activities in a given area. Polish spas operate 
based on the spa act and to obtain the status of a health resort must have: 

⎯ local climate with healing qualities, 
⎯ unique, natural deposits of spa resources, 
⎯ health care institutions providing services in the field of spa treatment by highly 

qualified medical staff, 
⎯ hospital and sanatorium facilities, 
⎯ devices intended for using natural spa resources, 
⎯ requirements specified in the provisions of the law on environmental protection, 
⎯ an appropriate area allowing for the separation of spa protection zones, 
⎯ full technical infrastructure, 
⎯ meaning in the scale of region and country. 

There are 45 spa towns in Poland. 11 of them are in Lower Silesia. Jedlina-Zdrój, Szczawno-
Zdrój and Soko owsko are located nearby industrial region of Wa brzych City, in Central 
Sudetes. The history of healing mineral springs in those towns dates to XVI century. For years, 

Landscape values for tourists in traditional Silesian health resorts. 
Szczawno-Zdrój, Jedlina-Zdrój and Soko owsko 

M. H. Skomorowska 
Faculty of Architecture, Wroclaw University of Science and Technology, Wroclaw, Poland 

ABSTRACT: The history of three Silesian spa towns: Szczawno-Zdrój, Jedlina-Zdrój and 
Soko owsko was great, but after II World War and political system changes in 1990, the future 
of those cities was uncertain. Despite all threats, they are still functioning and they have 
opportunity to increase they status. For a town, which was designed to help people cure, the 
most important values cannot be created by a man. Unique landscapes, beautiful forests and 
parks, natural springs and clean air are uppermost. All those values can still be found in Silesian 
health resorts. 
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they were developing and became more popular. After the II World War, when Lower Silesia 
was given to Poland in Jalta, German history of spa towns ended. Polish history of Spa Towns 
started in difficult period of Polish People's Republic under the Soviet-backed communist 
regime. During that era, spa towns were popular touristic destinations for workers, financed 
mainly by the governmental budget. Since 1990, when Poland became independent, spa towns 
are popular in the same group of society, how stayed there earlier. Now, they are pensioners, 
and are looking for calm and affordable vacation, in beautiful landscape. 

2 HISTORY OF SPA TOWNS 

2.1 Healing waters 
Balneology is one of the oldest fields of medicine. It is an independent field of medical 
knowledge that uses natural medicinal resources for treatment, prophylaxis, rehabilitation and 
partly diagnostics, i.e. mineral waters, healing gasesand climate values. 

There are archaeological evidence that confirms the existence of healing mineral springs in 
Asia about 3,000 years before Christ, and the Bible confirms the practice of hydrotherapy. In the 
book of Joshua (19:35), the city of Hammath (from the Hebrew hot spring) is mentioned, 
located on the Lake of Tiberias in Israel, as one of the oldest places in the world where it is 
treated with water. In the Second Book of the Kings, Elisha instructs the sick man to bathe 
seven times in the Jordan and he will recover (5:10). In ancient Greece, it was believed that the 
springs had healing powers given to them by the gods. Healing waters were called Asclepieia 
from Asclepios, the mythological god of medical art. In Rome, these practices were continued 
using the name Aesculapius. 

In America, the indigenous people also believed in the miraculous healing properties of 
water. The Aztec ruler of Montezuma has been healed thanks to treatments at the source called 
Aqua Hedionda. In 1605, conquistadors from Spain established a spa here. The Mohawks of the 
Irish League tribe (indigenous peoples inhabiting the present state of New York, Saratoga 
County) considered the mineral springs as a sacred gift to their people from the great deity 
Manitou. They tried to keep the existence of these sources secret from the white invaders. 

In 1326, a blacksmith master from southeastern Belgium learned about the existence of a 
source that had healing properties. When, thanks to their actions, he got rid of his own ailments, 
he founded a spa here, which was called Spa, from the old-Walloon word espa, meaning spring 
of iron-rich water. The Belgian city gained special fame in the 16th century, and cities with 
similar origins began to be referred to as spa. Until the 18th century, the City of Spa became the 
most popular resort in Europe (Swanner, 1988). 

2.2 Spa town designing 
The process of spa treatment is connected with the entire area of the spa town and requires the 
existence of appropriate equipment, installations and facilities. The basic component of the spa 
is a spring of mineral water. In addition, the resort also has treatment facilities and spa facilities, 
accommodation and recreational facilities for patients, diagnostic and laboratory facilities, 
offices and facilities serving spas, recreational green areas, as well as facilities for sanitary 
engineering, communal and environmental protection. Depending on the conditions, the 
individual components are centralized multifunctionally or only fulfill one of the functions. 

The specific tasks of balneotherapy, the need to reconcile the climatic, natural and therapeutic 
elements with modern technologies that facilitate and improve the functioning of spas, make the 
spatial investments complex and long-lasting. There are some generally accepted norms for the 
design of spas. And so, the drinking hall of healing water, is located at the closest distance from 
the occurrence of mineral springs, if possible by providing gravitational transport of water to 
dredging points, i.e. without the use of pumping installations. Medical facilities are also located 
as close as possible to the sources. Mineral water sources usually occur along dislocation lines, 
so in the valleys, where unfavorable microclimate conditions often prevail. It does not matter 
during short stays at treatments, but the living facilities should be placed in optimal climatic 
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conditions, with easy access to treatment facilities. Also, open pedestrian halls should have 
favorable microclimatic conditions (Madeyski, 1979). 

The environmental engineering ensures appropriate hygienic and sanitary conditions have a 
major role in the design and proper functioning of spa towns. Starting from a suitable 
installation project in the baths, designing buildings in a way that facilitates ventilation, to 
heating and wastewater management projects. Proper spa design will ensure the development of 
the village, which will not adversely affect the environment, will not disfigure the environment, 
properly use natural conditions, and its landscape values will contribute to the constant 
movement of tourists and patients. Special care should be taken in designing the areas 
surrounding the spa. The location of industrial plants in close proximity to health resorts may 
lead to water pollution, and the development of mining in the spa area may result in the source 
drying out. 

2.3 Szczawno- Zdrój 
Szczawno-Zdrój is the biggest Spa Town in the region of Wa brzych. It was also very important 
before II World War. The first mention of, then princely, village was made in 1221 [15], in the 
documentary book of Henry I the Bearded. From the end of the 14th century, it was included in 
the Ksi  castle demesne. The fate of the village changed along with the history of the castle. In 
1392, after the death of Princess Agnieszka, wife of Bolek II, Szczawno passed into the hands 
of the Czech king Wac aw. In 1410, they were bought by Janko from Chociemice from the 
brothers Conrad and Albrecht Salzborn. From 1464 Szczawno together with Ksi  again passed 
into the hands of the Czech king. 

The spa character of Szczawno-Zdrój has been known since the Middle Ages. It is rich in 
healing waters, water-carbonated with sodium and calcium. For the first time, the healing 
properties of waters was examined and confirmed by the court physician of Hochbergs - Caspar 
Schwenckfeldt in 1597. The chemical composition of waters, their medical application and the 
results of the analyzes carried out were described in the booklet in 1777 (Czerwi ski, 1996). 
Szczawno gained popularity in the first half of the 19th century, thanks to August Zemplin. the 
spa was expanded and a theater and spa park was established in the town. The Hochbergs 
owned Szczawno until 1934. The biggest building of a town was built in 1910. Great, empire 
styled building was a Grand Hotel. It was state-of-the-art and biggest hotel in Silesia. Now it is 
a hotel building for patients (Bali ska, 1991). 

The European fame of the spa attracted many famous people for treatment with mineral 
waters. There were such well-known people like Zygmunt Krasi ski and Henryk Wieniawski, 
who also gave concerts here, Winston Churchill or Ivan Turgenev. 

Szczawno-Zdrój is in south-western Poland in Lower Silesia in the Central Sudetes. It lies at 
an altitude of approximately 410 meters above sea level at the foothills of the Che miec 
mountain in the valley of the Szczawnik brook. From the east and south-east with Wa brzych 
City. 

Climate of Szczawno is piedmont, gentle and refreshing. It is termed as the climate of valleys 
of the hills, it results from the location from the south-east Szczawno is sheltered by the Park 
Mountain and the White Stone hills and large forest areas protect the spa from the winds 
blowing from Wa brzych. Szczawno-Zdrój is an attractively located city with rich vegetation 
cover. The forested slopes of the surrounding hills and the rather deeply indented valleys make 
the area lookout and recreational. About 60% of the area is occupied by green areas: forests, 
pastures and meadows, and orchards. In the spa there are two parks maintained in the English 
style (Zdrojowy and Szwedzki - 26.5 hectares) with rich native and acclimated vegetation 
(about 180 species) among which many trees and shrubs are nature monuments. Parks were 
established at the turn of the eighteenth and nineteenth centuries. Since 1996, the rejuvenation 
of the Zdrojowy Park has been carried out. Thanks to it, the park was recreated from the end of 
the 19th century, when it enjoyed the greatest popularity. Such a large amount of rich and 
diverse vegetation and an interesting configuration of the area encourages you to visit and stay 
in Szczawno (Góry Kamienne, 1966). 

The city's greatest assets include healing waters, bicarbonate-sodium-calcium-magnesium 
water: "Mieszko", "D brówka", "M ynarz" and "Marta". Other elements such as location, 
landscape, clean air or architectural monuments complement the spa and tourism services which 
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are very important and have a significant impact on the attractiveness of the place.In the spa, 
diseases of the musculoskeletal system, upper and lower respiratory tract, diseases of the 
digestive system and urinary tract are treated (Falkiewicz, 1975).  

In 1946, the town was incorporated into the newly created Wroc aw voivodship in post-war 
Poland. After German name Salzbrunn, in the period from 1945 to 1946, the name Solice-Zdrój 
functioned, but the current form was finally adopted.The spa functions to the present day, and 
thanks to the joint efforts of residents and city authorities, its image is constantly improved and 
its attractiveness increased, despite the recent fire of treatment building in March 2018. 

2.4 Jedlina-Zdrój 
The earliest mention of the city of Jedlina-Zdrój comes from the thirteenth century, and the 
name derives from the then-growing magnificent fir forests. It was then a lumberjack settlement 
belonging to Bolek I - the prince of widnica and Jawor. In the 16th century, the first sources of 
mineral water were discovered, and in the 18th century they were recognized as medicinal and 
started to be used on a larger scale. 

In 1723, the Spa Town was firstly opened for patients. The source, from the name of 
Charlotte, the wife of Hans Christopher Baron von Seher-Thoss - owner of Jedlinka, was called 
Charlottenbrunn. This name was adopted by the city and it wore it until 1945. The town began 
to grow and develop. A resort known throughout Silesia was created. In 1768, Jedlina received 
city rights (Bali ska, 1991). 

In 1900, Jedlina-Zdrój had a post office with a telegraph. The houses had a water supply 
system, some with naturally sparkling mineral water. In the years 1902-1903 gas lighting was 
installed, and in the spa electric. The village experienced its glory period. It was known in 
Silesia as a health resort with a wide cultural and entertainment activities. Numerous hotels and 
guest houses functioned. The best known are the "Swiss house" from the nineteenth century, 
which offered a milk therapyand rest among the beautiful trees. In Jedlina-Zdrój there are also 
buildings in the style of Berlin neoclassic with intricate open-work balconies. Formed in the 3rd

and 4th quarter of the 19th century, the town's silhouette was characterized by loose and rather 
chaotic buildings (Falkiewicz, 1975). Local landscape values were both a benefit and an 
obstacle. Differences in the height of the town parts and forests disrupted coherent development 
of the city. On the other hand, despite the location near Wa brzych, in Jedlina-Zdrój factory 
chimneys and shafts don’t grow out of the mountain landscape, and the air is fresh and clean. 

In 1946, the name Jedlina Zdrój was officially introduced, replacing the previous German 
name Bad Charlottenbrunn. 

Jedlina - Zdrój is located in the Sudetic climatic region with an average influence of 
mountains and hills, on a scale: weak - medium - strong. Thecity is in the climatic region 
characteristic of mountain areas near the border with the Lower Silesia region middle. 
Depending on the altitude additionally, climatic floors are marked here. Because the area 
covered by the study is located is at an altitude of 395 to 853 m above sea level. The commune's 
area is within the range of a mountain-like climate, with features specific to it moderate climatic 
zone of the Central European variety. It is characterized by a significant share of the inflow 
moist air masses from the west (Wo , 1999). 

Jedlina-Zdrój is a spa town specialized in healing diseases of the respiratory system, diseases 
of the digestive system, diseases of the urinary tract, diseases of the musculoskeletal system, 
metabolic diseases. The illnesses that are a direct consequence of the progress of civilization 
and the lifestyle connected with it are treated with successes in Jedlina-Zdrój: nervousness and 
stress (Falkiewicz, 1975). 

2.5 Soko owsko 
In the second half of the 19th century, the spa and tourist movement began to develop 
dynamically. The touristic destination of Soko owsko has become a climate station, and in time 
a health resort (until 1946 Gorbersdorf). The specific microclimate of the village has always 
been associated with its location in the center of the Stone Mountains and with an 
uncontaminated natural environment. Today, after many years of greatness, interesting objects 
remained. These are mainly former healing plants, sanatoriums and villas and guest houses. 
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The uniqueness of this place was already appreciated in the mid-nineteenth century, when Dr. 
Herman Brehmer founded here the first in the world tuberculosis sanatorium. Soko owsko (then 
Görbersdorf) was visited by people from all over Europe (including Poles, Russians, Turks, 
Swedes, French, Italians, Balts) and even America. Thanks to this, the town quickly became 
known and developed a good brand. It was Soko owsko who later became the model for such 
famous resorts as the Swiss Davos or Polish Zakopane ( uczy ski, 2015). At the beginning of 
the 20th century, Soko owsko was known in Europe and the most modern in Silesia. In the 
1970s, the number of patients was systematically increasing, there were plans to build here a 
winter sports center. Among all buildings, the dr. Rompler’s sanatorium deserves special 
attention. Its facilities exist and function to this day. Dr. Brehmer’s sanatorium burnt almost 
completely in 2005. 

Despite the relatively small altitudes (over 900 m above sea level), the Suche Mountains are 
sometimes called Silesian Tatras. The unique landscapes of our mountains, which are unique on 
the national scale, have been protected under the Sudety Wa brzyskie Landscape Park 
established in 1998 (Falkiewicz, 1975). 

3 LANDSCAPE VALUES IN SUDETY MOUNTAINS 

3.1 Landscape value assesment 
The most valuable form of cultural heritage is the cultural landscape, that is, the space 
historically shaped as a result of human activity, containing products of civilization and natural 
elements. According to the Convention Concerning the Protection of the World Cultural and 
Natural Heritage, Paris 1972, the following are considered "cultural heritage": - monuments: 
architectural works, monumental sculpture and paintings, archaeological elements and 
structures, (...), of exceptional universal value from the point of view of history, art or science, -
teams: separate or combined structures, which due to their architecture, uniformity or fusion 
with the landscape have an exceptional universal value from the point of view of history, art or 
science, - historic sites (...). In this sense, the landscape that accompanies valuable architectural 
elements is also a cultural heritage. A historic urban landscape is the urban area understood as 
the effect of historical accumulation of cultural and natural values and features that goes beyond 
the concept of "historical center" or "complex", including the wider context of the city and its 
geographical location. 

Cultural values of the landscape create a historically shaped fragment of geographical space 
created because of the combination of environmental and cultural interactions, creating a 
specific structure, which manifests itself as a regional separateness, perceived as a specific 
physiognomy. The present landscape form in every place of the Earth is the result of long-term 
development, and its character (defined, among others, by its structure and function) does not 
create the final stage, but represents a temporary state subject to changes in subsequent 
historical epochs. According to the researchers, in the cultural sense, the landscape can be 
valued based on: antiquity and historicity, aesthetic value, authenticity of substance, harmony, 
uniqueness, content, emotional and functional value (Myga- Pi tek, 2004). 

In the development of nature and its anthropogenic impact on it, periods can be distinguished: 
Nature Naturans (prima natura) is wild nature, primitive landscape, "Arciadia of Lord", 
"aesthetic colonization of the landscape"; Natura Naturata (seconda natura) is a revised nature, 
an ideal nature, a cultural landscape, an agrarian landscape; (terza natura) is a "paradise", 
"utopian" landscape, Arcadia of Virgil, a Renaissance garden, a baroque garden, a classical 
park, a landscape park; Natura Protectata (quarta natura) - renovated nature, landscape 
conservation and protected landscape. The natural value of the landscape is not its very 
existence. The conviction that nature is necessary has become so common that its aesthetic 
values are often not required at all, and its presence in any form in the landscape is mistakenly 
considered an advantage (Siewniak,  2010). 

According to naturalists, the landscape values assessment should be made based on the 
assessment of the frequency of specific phenomena and elements in each landscape and the 
comparison of this frequency in different areas; determination of the quality of the environment 
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and its pollution in comparison to other areas; visual assessment of the aesthetic values (quality 
and attractiveness) of the landscape. 

3.2 Values for tourists 
Unique landscape is one of the most important factors, that encourage people to visit the city
(Papi ska & Bia kowska Jeli ska, 2010). Szczawno-Zdrój offers great parks with exceptional 
diversity of greenery from all over the World. Jedlina-Zdrój is a small city, surrounded by hills 
and forests, with marked walking routes. Soko owsko is the smallest of those towns. It offers 
almost natural landscape and walking route along beautiful buildings and ruins of historically 
prominent health resort. The landscape in those cities is unique not only on the scale of Poland, 
but Europe. 

 Architecture of Szczawno-Zdrój is an example of Spa architecture. This term was created 
to describe a genre of buildings with a spa function (Simon & Behrens, 1988). Drinking hall, 
hotels, walking hall are unique in the scale of Lower Silesia, and kept their original form, 
despite the War and multiple fires. The spa house is a monumental building, that influenced the 
way of designing hotels on the beginning of 20th century. Architecture in Jedlina-Zdrój is 
deteriorating, but was built in unigue forms as “Swiss house” and neoclassical buildings of 
thermal bath. Soko owsko has examples of mountain architecture. Brehmer’s spa house, ruins of 
neogothic building from the second half of 19th century are unique and marked the space in the 
spa town with its spirit.  

Spa towns in Central Sudetes are not only unique, but they are close to the main cities of 
region. Wa brzych boarders with Szczawno-Zdrój, is 10km from Jedlina-Zdrój, and 16km from 
Soko owsko. All those cities are approachablefrom Wroc aw, they are less than 100km away. 
Car is not the only form of transportation, tourist can also use trains and buses. 

There are three problems in Sudetes spa towns. Firstly, spas are administrated by companies 
not connected with cities. They are all three managed by one, called “Szczawno-Jedlina Spa 
Towns”, so there are some problems with developing all cities at the same time. Secondly, spa 
buildings are outdated. Methods of treatment changed in last century, and the buildings are 
slowly adapted to new. This is connected with the first problem of underfunding, but also with 
the problem of popularity of those towns. There are popular in the group of pensioners and 
elderly people, but this group is small and shrinking. Young people prefer to visit spa towns for 
one day, take a walk, and go back home. Thirdly, buildings were designed for patients, but not 
all of them accessible for patients with disabilities. 

Air pollution is one of the biggest problems in Poland. Unfortunately, his also refers to 
Szczawno-Zdrój and Jedlina-Zdrój. The problem is complex, but the situation is analyzed and 
the actions are aimed to improeve air quality (Boryczka, R. & Zdeb-Kmiecik K. 2017). As the 
spa town must fulfill the strict criteria about clean air, future of Silesian health resorts is 
uncertain, if the situation not change. 

4 CONCLUSIONS 

History of Szczawno-Zdrój, Jedlina-Zdrój and Soko owsko is important for the region. Their 
past influenced the development of European balneology. Now, they are no longer significant. 
After 1990, they lost their status. When Poland joined European Union, Poles preferred to travel 
abroad. 

Now, when consciousness of value of local landscapes increases, and people again would like 
to spend holidays in their country, there is a chance for spa towns to restore their status. 
Upgrades of infrastructure will be necessary, to encourage new patients and tourists to visit.But 
the most important condition of attractive touristic destination in the mountains is already 
fulfilled. Those cities have unique landscape values. 
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1 INTRODUCTION 

Modernity is a double-edged sword because it causes improvements in building developments 
but also threatens local cultures. Modernism had a significant impact on Bali after it was 
exhibited as the last Paradise in the Dutch colonial period while Baliseering1 politics was 
applied in order to maintain Bali’s traditions. 

In Balinese traditional housing, Hindu philosophy called Tri Hita Karana2 has been 
interpreted. Such traditional philosophy is still recognized in today’s villa design. At the end of 
90s, Minimalism was first introduced in Indonesia, as depicted in Harry Kurniawan’s book 
“ArsitekturMinimalis – MemahamiMinimalisDalamArsitektur”, become a new challenge. 

On the other hand, in a paper by Christina Gantini entitled “Warna – WarniArsitektur Bali”, 
she doubted whether Balinese Modern architecture represents Tri Hita Karana. Hence, this 
research aims to clarify the characteristics of contemporary villa design approaches related to 
Hindu philosophy (Tri Hita Karana), and the thinking of the architects in Bali. 

Three well-known architects in villa design were raised as study objects: Popo Danes, 
SifrojiMassaidArif, and KetutArthana. Each architects’ representative work was analyzed 
according to six aspects :-Master Plan and Surroundings, -Zoning and Sequence, -Structure and 
Material, -Doors and Windows, -Scale and Measurement, and -Decoration. An interview was 
conducted to determine their reasons and methods on integrating or reinterpreting TriHita 
Karana in their designs. 

A study of Villa Design approaches related to Hindu philosophy 
in space since the late 90s in Bali 

S. P. S. Soegondo, T. Ozawa. & H. Ping 
Hokkaido University, Sapporo, Hokkaido, Japan 

ABSTRACT: Bali, the Island of the Gods, is a place where modernity and traditional culture 
coexist. In the Dutch colonialization period, Bali became well-known all over the world, and the 
construction boom of villas played an important role in promoting Balinese Hindu philosophy, 
called Tri Hita Karana (a relation between human, God, society, and nature), which was applied 
in traditional Balinese Architecture. Since introduced the late 90’s, Minimalism becomes a new 
challenge for the Balinese traditional architecture. Standing on integrating rather than cloning 
the traditional architecture, Balinese architects attempt to deal with the high-end style. This 
research aims to clarify the characteristics of contemporary villa design and the thinking of the 
architects. Three well-known architects, specialized in villa’s design in Bali, were interviewed 
and their representative projects were analyzed in six aspects: -Master Plan and Surroundings, -
Zoning and Sequence, -Structure and Material, -Doors and Windows, -Scale and Measurement, 
and -Decoration. 
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2 BALINESE ARCHITECTS AND THEIR METHODS 

2.1 Popo Danes 
Popo Danes has dedicated himself to Architecture since he was seventeen years old. One of the 
most impressive work is Bayad Villa (2006) located in Bali. 

2.1.1 Master Plan and surroundings 
Villa Bayad, located on the hill in the Ubud area dominated by a tree grove. There is a strong 
relationship between villa and its surrounding. The existence of Villa Bayadcan be seen, but it is 
not dominating the overall scape. (Fig. 1). 

Planting a dozens of trees and designing multi-volumes with a standard dimension are the key 
to build a harmonious connection with nature on Villa Bayadproject, as described in “New 
Regionalism in Bali Architecture by Popo Danes”. Moreover, in an interview published in the 
Jakarta Post (29/12/2012), Popo Danes said that he never uses more than 40% of a total area 
because architecture should blend into its surroundings. 

Figure 1. Villa Bayadperspective and Layout plan. (Akmal).

2.1.2 Zoning and sequence 
The main entrance of Villa Bayadis located at the West which is nista3 zone in nawasanga4. The 
reception in modern – style plays the same role as koriin the Balinese traditional house. 

According to an interview conducted on 15 January 2018, Popo Danes attempts to design 
kori5 as the only entrance and locates it at the south or west, similar to Balinese traditional house 
(Fig. 2). Later, he criticizes that the implementation of koriin Bali is not more than a mask. “As a 
visual it is kori, but as a function it is not: it is not the only way to access the building,” said 
Popo Danes. In other word, kori is not simply a matter of looks but also of function. 

Figure 2. Reception as kori. (Akmal).
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2.1.3 Structure and material 
No massive buildings are built on Villa Bayad’ssite. Most of the buildings are open buildings 
with slim wooden or concrete columns to support the roof. As is the case with Balinese 
traditional house’s structure, Villa Bayad has parts of tiang (post), jongkokasu (squatting dog), 
and umpak (base) (Fig. 3). 

By applying light structure, the whole design blends well and creates an intimate ‘dialogue’ 
with the surrounding. Popo Danes stated that his architecture is simple, but it doesn’t mean that 
it is minimalist. Otherwise, it is an expression of his simplicity. 

Figure 3. Villa Bayad’s building structure. (Akmal).

2.1.4 Doors and windows (enclosure) 
There are a combination style between decorated and undecorated doors. The decoration is on 
doors, and its carving’s styles are varied. Besides, windows are dominated by wide glass with 
light wooden frames (Fig. 4).

“Applying carvings is an expression of appreciation on Balinese craft”, said Popo Danes. 
One of the characteristics of Popo Danes is a relation with nature. Besides, he mentioned that he 
attempts to design a space that is able to get views optimally. 

Figure 4. Doors and windows in villa bayad. (Akmal).

2.1.5 Scale and measurement 
Scale is not only representing a relation between human and a building, but also building and its 
context. Villa Bayadproves it on how maintaining the building height in order to be harmonious 
with nature (Fig. 5). From a distance, only a modest thatched roof is visible among the lush 
greenery. “It is one of the methods to respect nature”, said Popo Danes.
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Figure 5. The view of Villa Bayadfrom a distance. (Akmal).

2.1.6 Decoration 
There are Balinese ornaments, but not excessively. They are mostly applied on doors, pillars, 
and interior decorations (Fig. 6). Popo Danes respects Balinese art and carving, and he applies it 
to bring a Balinese atmosphere to a space. 

Figure 6. Balinese ornaments applied on doors, pillars, and interior decorations. (Akmal).

3 SIFROJI MASSAID ARIF 

Identical to Balinese culture, by designing Villa Kaba (2000) in Bali, SiffrojiMassaidArif came 
up with the idea of combining architecture, natural environments, Balinese arts and Tri Hita 
Karana. 

3.1 Master Plan and surroundings 
Villa Kaba, which is located on a steep hill, has an outstanding view to the river and forest. 
Thus, all the openings and its directions are focused on those views by using wide glass panes 
bordered by light frames to obscure barriers between the architecture and nature (Fig. 7). 

For Saffrodji Massaid Arif, blurring the boundaries between inside and outside spaces is a 
key to maintaining the relationship between people and nature. 
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Figure 7. Site plan of Villa Kabaand blurring spaces. (SylvianaPutriSunarioSoegondo).

3.2 Zoning and sequences 
Similar to Balinese traditional house, in Villa Kabaa koriis located as main entrance, but the 
orientation is not at South or West. Besides, Penunggunkarang6 is located at the north 
representing the highest territory called utama in nawasanga. For Saffroji Massaid Arif, God’s 
position is still considered as an ultimate aspect. He said that before placing the other functions, 
the praying space must be determined (Penunggunkarangand Family temple). 

Figure 8. Site plan of Villa Kaba, kori(red), and penunggunkarang (yellow). 
(SylvianaPutriSunarioSoegondo). 

3.3 Structure and materials 
As a Balinese Typology, Villa Kabahas no typical configuration as in Balinese traditional 
house. This villa is dominated by stone a wall on the outside with wide openings, and a flat roof. 
Balinese traditional doors, pillars, and reused materials are applied as they were before or with a 
modification (Fig. 9). Designing a dwelling with modest orientation by using local materials 
creatively is a form of SiffrojiMassaidArif’s responsibility in maintaining the history of Balinese 
civilization. 
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Figure 9. A door as a mirror or an extension space, a hidden door forservice, traditional door as 
decoration, and pillars to support the extension roof and as a railing. (SylvianaPutriSunarioSoegondo). 

3.4 Doors and windows 
Doors and windows in Villa Kabaare designed not only in contrast, but also in harmony. There 
is a combination of Balinese traditional doors, reused doors, and wide glass windows 
with/without steel or wooden frames (Fig. 10). Siffroji said that a residence is a shelter and a 
place to spend time with family, so it should not be too modern. 

Figure 10. Different types of doors and windows. (SylvianaPutriSunarioSoegondo).

3.5 Scale and measurement 
While entering Villa Kaba, the feelings of intimate and warm atmosphere become very strong 
because ceiling height is approximately 350cm. SiffrojiMassaidArif said that it is important to 
consider human proportion because it brings modesty to the atmosphere. As one of 
Siffroji’sconcept, the modesty is shown in an intimate space such as a family space. 

3.6 Decorations 
The application of Balinese traditional decorations appears on columns, railings, doors, 
fountain, and interior accessories (Fig. 11). Siffrojibelieves that the implementation of Balinese 
decoration in villa’s design is a tool to introduce Balinese art. Moreover, it is essential to 
combine it with modern materials such as steel and glass to make it relevant in this modern era. 
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Figure 11. Decorative applications in Villa Kaba. (SylvianaPutriSunarioSoegondo).

4 KETUT ARTHANA 

KetutArthana is the owner and also the principal Architect of Arte Architect and associate. He 
graduated from Institut Teknologi Bandung (ITB) in 1984, and then worked as an architect in 
Jakarta from 1988 to 1989. After that, He started his career as a local partner collaborating with 
foreign architects based in Bali in 1989. Since then, he has realized that architects must lift up 
local values into designs. Fivelements, which was built in 2010 in Bali, is one of the evidences 
of this. 

4.1 Master Plan and surroundings 
Fivelements, which is located near a river and surrounded by forest, consists of multiple 
volumes. Each volume height does not exceed the trees. KetutArthana said that it is a symbol of 
respect to nature. “an architecture should not show off, but be humble” specified Ketut Arthana. 

Figure 12. Site plan of Fivelements; a proportion between volumes and sites. 
(SylvianaPutriSunarioSoegondo). 
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4.2 Zoning and sequence 
The main function of Firelements is healing centre, besides a villa. Hence, the heart of this 
complex is assembly room, restaurant, wellness facilities, and the meditation and yoga area, 
located in the center as madya7 zone, called natahin Balinese traditional house. 

Moreover, in the north-east, utamazone, is located Padma Sari temple which is the highest 
hierarchy. As same as in the Balinese traditional house, utamazone is for the family temple. 

Utama8zone in Fivelements was determined first by discovering the crossing point of eight 
energies, said KetutArthana. This energy is important to bring a sacred atmosphere in 
utamazone. Moreover, he mentioned that determining God’s position is essential in Tri Hita 
Karana concept. 

Basically, the circulation type in Fivelementsis curvilinear with unexpected transition spaces, 
called unfolding space, as can be observed in the pool area (Fig. 15).

This circulation type is applied to achieve a spacious feeling on 9,000m2 and to represent 
unfolding space in Balinese traditional house. KetutArthana specified that Balinese space has a 
distinctive characteristic on its space arrangements. The spaces are enjoyed step by step where 
we get unique transitions as we go through one space to another. 

Figure 13. Site plan (Arthana); Natahand its functions. (SylvianaPutriSunarioSoegondo).

Figure 14. The location of Padma SariTemple(red) (Arthana); the crossing point energy (yellow).
(SylvianaPutriSunarioSoegondo). 
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Figure 15. Unfolding space on the way to pool area in Fivelements. (SylvianaPutriSunarioSoegondo).

4.3 Structure and material 
As a glance, Fivelements’s building structure is not identical to Balinese traditional house. 
There is no jongkok asu (squatting dog); however, as a configuration, it represents tiang (post) 
and umpak (base). All buildings in Fivelementsapply single footing foundation with stone as a 
base, except the restaurant (combination) because of a hygiene issue. Furthermore, structural 
and roof materials are bamboo and straw, respectively. 

“The implementation of single footing foundation is not for cloning the structure system on 
Balinese traditional house, more than that it is an expression of respect on nature by 
minimalizing ground connection”, said KetutArthana. Furthermore, bamboo is chosen because 
it is a sustainable material, or in other words, it is a good way to maintain nature. 

Figure 16. Single footing foundation in Fivelements (Davison). (SylvianaPutriSunarioSoegondo).

4.4 Doors and windows 
There are no doors and windows separating inside and outside in Fivelements, not even in the 
spa areas where more privacy could be needed. It is only covered by a translucent curtain 
occasionally. 

In KetutArthana’s opinion, blending inside and outside spaces represents a more 
philosophical connection between BuanaAgung (the universe) and Buana Alit (architecture and 
human being). “It is not about appearance; it is more about a space’s feeling on how the users 
are able to enjoy the space by five senses (vision, hearing, smell, touch, and taste)”, stated 
KetutArthana. 
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Figure 17. left: schematic plan demonstrating buanaagung and buana alit in a Balinese traditional house 
(KetutArthana); others: a direct connection between indoor and outdoor spaces in Fivelements.
(SylvianaPutriSunarioSoegondo). 

4.5 Scale and measurement 
Scale influences human perception. In Fivelements, for instance, different scales are applied on 
different functions. Most of the volumes bring a spirit of grounded atmosphere by applying an 
intimate scale. Besides, multi-function buildings are treated differently. They have a 
monumental scale. Although they have a sacred atmosphere, they iare not scary. 

KetutArthanaexplained that all functions applied a Balinese dimension term called 
astakosalakosali9. Intimate scale is applied to create a humble atmosphere for both human and 
nature. Otherwise, multi-function buildings as a meditation space are designed with a high 
ceiling and a top light to express a sacred impression (Fig. 14). The floor plan of multi-function 
buildings  represents a balance such as female-male, yin-yang, and lingga-yoni10; 
astakosalakosali is used to define its proportion (Fig. 14). 

“This is essential because it is a manifestation of multi-function as a gathering 
space as well as a space to discuss a problem (rwa bineda) and to create a 
solution, and it is also the idea ofharmony with the universe (astakosalakosali), 
bringing all human to unity and peace on a prosperous world.” Stated by 
KetutArthana. 

Figure 18. Left to Right: schematic design of a multi-function room, its interior, and the restaurant interior 
in Fivelements. (SylvianaPutriSunarioSoegondo). 

4.6 Decoration 
There is no decoration founded in Fivelements. KetutArthana opined that re-interpreting means 
not copying as it is. Thus, deeper understanding is needed to create a new typology. “The 
absence of decoration does not mean that it is not Balinese architecture”, said KetutArthana. 
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5 CONCLUSIONS 

Through the research above, it is clarified that in spite of the influence of minimalism in 
Indonesia, architects still attempt to design villas in Bali related to Tri Hita Karana, which is 
represented in a number of architectural aspects in Balinese traditional houses. According to the 
architects interviewed in the research, a simple design is not related to Minimalism, but it is a 
manifestation of humility. Each architect has common and specific approach to represent Tri 
Hita Karana on their project (Fig. 19). For instance, they all consider the “Zoning and 
Sequence” related to nawasanga, and the “Scale and Measurement” related to urban and 
intimate scales, while creating an intimate ‘dialogue’ with the nature, no Balinese traditional 
structure configuration, only tiang (post) and umpak (base) in configuration for minimalizing 
ground-contact to respect nature are found in “Structure and Material” design, and as an 
expression of respect on Balinese art, as a contrast and educational tools, and no decoration in 
“Decoration” design. 

Figure 19. Design approaches related to Tri Hita Karana. (Sylviana Putri Sunario Soegondo).

ENDNOTES 

1 A Dutch politic to strengthen Balinese culture in order to cultivate it as a tourist site. 
2 A relation between human-God, human-human, and human-nature. 
3 The lowest hierarchy in nawasanga.
4 Nine zones based on sun, mountain, and sea directions to organize functions’ hierarchy. Mountain and 

sunrise represent the highest hierarchy while sunset and sea represent the lowest hierarchy. The center 
part called Madyais open-space as a central activity in Balinese traditional house. 

5 Main gate in Balinese traditional architecture. 
6 Guardian temple; it is placed at utama zone. 
7 It is called natah; the middle hierarchy and the center of all activities in Balinese traditional house. 
8 The highest hierarchy in nawasanga.
9 Human dimension term in Balinese traditional architecture. 
10 An expression of female and male in Hinduism. 
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1 INTRODUCTION 

UNESCO (1972) has defined the cultural heritage as including: monuments – architectural 
works, works of monumental sculpture and painting, elements or structures of an archaeological 
nature, inscriptions, cave dwellings and combinations of features, which are of outstanding 
universal value from the point of view of history, art or science; groups of buildings – groups of 
separate or connected buildings which, because of their architecture, their homogeneity or their 
place in the landscape, are of outstanding universal value from the point of view of history, art 
or science; and sites – works of man or the combined works of nature and man, and areas 
including archaeological sites which are of outstanding universal value from the historical, 
aesthetic, ethnological or anthropological point of view. 

ICOMOS International Cultural Tourism Committee (2002) has defined cultural heritageas 
an expression of the ways of living developed by a community and passed on from generation to 
generation, including customs, practices, places, objects, artistic expression and values. Cultural 
heritage takes the forms of tangible (places of human habitation, villages, towns and cities, 
buildings, structures, art works, documents, handicrafts, musical instruments, furniture, clothing 
and items of personal decoration, religious, ritual and funerary objects, tools, machinery and 
equipment, and industrial systems) or intangible (all forms of traditional and popular or folk 
culture, the collective works originating in a given community and based on tradition – oral 
traditions, customs, languages, music, dance, rituals, festivals, traditional medicine and 
pharmacopeia, popular sports, food and the culinary arts and all kinds of special skill connected 
with the material aspects of culture) heritage.

Cultural heritage, tourism and the sustainable development of the 
local communities: the case of the manor houses in Romania

C. Veghe
Bucharest University of Economic Studies, Bucharest, Romania 

ABSTRACT: The cultural heritage of Romania includes several hundreds of manors built 
between the 16th and the first half of the 20th century as residences of the families that played a 
notable role in the development of their communities, as well as in the country's history. Most 
of these are in an overall poor condition and represent a heritage that is unclear in terms of 
ownership, underrated in terms of value, and, definitely, less or even not capitalized. Examples 
of good practices, although not so numerous, are still supporting the idea that an appropriate 
rehabilitation, restoration, promotion and capitalization of this heritage may contribute to the 
sustainable development of the local communities. Using secondary data, as well as primary 
data provided by owners and managers, the paper explores the ways this heritage is capitalized 
by attracting cultural tourists to experience it and contributes to the sustainable development of 
the local communities. 
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As a part of the cultural heritage, historic buildings may have architectural, aesthetic, historic, 
documentary, archaeological, economic, social, political, spiritual and/or symbolic value, to 
which may be added others important in the conservation of historic buildings: emotional, 
cultural and user-related (Feilden, 1982). With respect to managing world cultural heritages, 
Feilden and Jokilehto (1998) discussed culturalvalues(including identity, artistic or technical 
and rarity) and socio-economic values(including economic, functional, educational, social and 
political).Assessment of the cultural heritage value must consider its various cultural 
significance (aesthetic, historic, research, social, spiritual or other), the proper understanding of 
this process could determine an increased respect to cultural heritage assets, a more holistic and 
sustainable approach of its regeneration, and even a better quality of life (Bakri et al., 2015). 

Studying more in-depth the value of the cultural heritage represented by the historic 
buildings, GiskeStendebakkena et al. (2015) have distinguished nine primary aspects to assess 
cultural heritage places: 

•History: the extent toward a site reflects its history based on the documentation, 
materials used and any physical traces after human activity; 

•Architecture: the way space is experienced inside and outside, based on tacit knowledge 
and explicit appearance; 

•Structure: the state of the cultural heritage site in terms of integrity, healthiness of fabric 
and construction, adequacy to the today’s technical demands; 

•Environment: the situation and position in the landscape and related consequences of the 
environmental site management; 

•Legislation: part of the framework of a cultural heritage site including local and national 
laws, local regulation plans and internationally binding agreements; 

•Plans: future plans for the heritage, including any public plans issued by authorities, 
users or interest groups; 

•Time: the estimated duration of site resistance in terms of site deterioration without 
intervention or the immediacy of physical deterioration of the site; 

•Users: the owners and others, staff responsible for management and maintenance, 
people conducting activities at the site; and 

•Economy: the entire financing of the site in current conditions in terms of incomes from 
use, rent, funds and donations, along with repair, maintenance and management costs. 

2 MANORS AS CULTURAL HERITAGE 

According to the The Editors of Encyclopaedia Britannica (1999), a Manor house was, during 
the European Middle Ages, the dwelling of the lord of the manor or his residential bailiff and 
administrative center of the feudal estate. The manor house was the center of secular village life, 
and its great hall was the scene of the manorial court and the place of assembly of the tenantry. 
The particular character of the manor house is most clearly represented in England and France, 
but under different names similar dwellings of feudal overlords existed in all countries wherein 
the manorial system developed. 

Figure 1. The 14th century Manor House Castle 
Combe, Wiltshire, England. 

Figure 2. The 14th century Château de Trécesson
Morbihan, Bretagne, France. 
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In the beginnings of the 11th century, the manor house was an informal group of related 
timber or stone buildings consisting of the hall, chapel, kitchen, and farm buildings contained 
within a defensive wall and ditch. In the 12th century, the hall – themajor element of manor's 
architecture –waspositioned, for defensive reasons, at the first floor and enclosed with moated 
walls. By the 14th century the manor-house plan included private living apartments and service 
rooms at opposite ends of the great hall and with battlements, gatehouse, and moat. The 
decreasing consideration for defensive purposes, increased prosperity and desire for more 
comfort, transformed the 16th century manor house into a Renaissance country house. In later 
years, the title of manor house in England lost particular significance, having been adopted by 
large country mansions that had no manorial foundation. 

The description of a manor house in Chingford, Essex (England) granted to Robert Le Moyne 
in 1265, recorded in a document for the Chapter of St Paul's Cathedral, creates the vivid image 
of the medieval manor house and its life (Halsall, 2011): 

“He received also a sufficient and handsome hall well ceiled with oak. On the 
western side is a worthy bed, on the ground, a stone chimney, a wardrobe and a 
certain other small chamber; at the eastern end is a pantry and a buttery. Between 
the hall and the chapel is a side-room. There is a decent chapel covered with tiles, a 
portable altar and a small cross. In the hall are four tables on trestles. There are 
likewise a good kitchen well covered with tiles, with a furnace and ovens, one 
large, the other small, for cakes, two tables, and alongside the kitchen a small 
house for baking. Also a new granary covered with oak shingles, and a building in 
which the dairy is contained, though it is divided. Likewise a chamber suitable for 
clergyman and an inner chamber. Also a henhouse. These are within the inner gate. 
Likewise outside of that gate are an old house for the servants, a good stable, long 
and divided, and to the east of the principal building, beyond the smaller stable, a 
solar for the use of the servants. Also a building in which is contained a bed; also 
two barns, one for wheat and one for oats. These buildings are enclosed with a 
moat, a wall, and a hedge. Also beyond the middle gate is a good barn, and a stable 
of cows and another for oxen, these old and ruinous. Also beyond the outer gate is 
a pigsty”. 

Manorialism was the organizing principle of rural economy at the level of the lowest 
territorial unit in the feudal Western and parts of Central Europe – the manor, originated in the 
villa system of the Late Roman Empire. A system of government authorized by God – not 
merely permitted but enjoined, according to the Church, it has supposed the vesting of legal and 
economic power in a lord, supported economically from his own direct landholding and the 
mandatory contributions (in labor, kind or coin) of the peasant population under his jurisdiction 
(Castles and Manor Houses around the World, 2014). 

Analyzing the dissolution of estates in Denmark, Porskrog Rasmussen (2004) has observed 
that transformation of the rural societies, begun in the 18th century and continued throughout the 
19th and even 20th centuries, as an effect of the agrarian reforms, division or merger of the 
manors' farms and their transformation in large-scale home farms and re-engineering of 
agriculture by the introduction and use of tractors have removed the basis of the old meaning of 
“manor house” and “estate”: although the words managed to survive, the remaining estates and 
manor houses had an elevated position  only on the basis of their heritage represented by history 
and buildings. 

3 METHODOLOGICAL NOTES 

This exploratory research approach includes two components, one based on secondary data 
provided by the Ministry of Culture and National Identity, and another involving the qualitative 
data provided by the owners and/or managers of selected manors in Romania,included the 
interviews published in the daily business newspaper “Bursa”. 

The assessment of the portfolio of manors registered in the most recent edition of the List of 
Historical Monuments in Romania (2015) has considered, on a hand, their characteristics as 
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heritage sites (class, structural type and level of interest) and, on the other hand, their territorial 
dispersion within the current administrative units, respectively historical regions of the country. 

The qualitative assessment of the data provided by owners of selected manors has been 
conducted analyzing the content of the published interviews taking into consideration the 
subjects approached by the journalist –the history of the building in connection with the history 
of the local community and of the country, the works of rehabilitation and restoration conducted 
to revive the buildings and their surroundings, the quantitative and qualitative characteristics of 
the tourist demand in terms of the number of tourists and reasons for staying at and/or visiting 
manors, the elements that generate and support the tourists’ experience, the cultural and natural 
opportunities provided by the area where these manors are located, and the overall tourism 
development of this area – inconjunction to the framework proposed by GiskeStendebakkena et 
al. (2015). The interviews were conducted and published in July, August and October 2016 with 
the representatives of the following manors: Daniel Vasilescu, co-owner of the Mald r Manor in 
M ld re ti (Vâlcea County), LillaRacz, co-owner of Daniel Castle in T li oara, (Covasna 
County), Silvia tef nuc , project manager of Polizu Manor in Maxut (Ia i County), and 
Cristian Radu, representative of the Apafi Manor in M lâncrav (Sibiu County). 

4 MAIN FINDINGS 

The most recent List of Historical Monuments in Romania – edition 2015, elaborated by the 
Ministry of Culture and National Identity with the approval of the National Commission of 
Historical Monuments, includes 386 manors located throughout the country. As an overall 
image, the vast majority of these (376 out of 386) are included in the category of architectural 
monuments while the remaining are included in the categories of archaeological (6), public (1) 
and memorial (3) monuments. The most part of these are registered as monuments (295 out of 
386), 88 as ensembles and 3 as archaeological sites. Finally, one fifth of them (77) is registered 
as monuments of national interest, while the most important part of them (309) is recognized as 
being of local interest and importance. 

Analysis of the portfolio of manors included in the List of Historical Monuments in Romania 
in terms of the age of these buildings reveals that these residential buildings are relatively 
young, at least by comparison to the similar constructions from the Western Europe: 70 % of 
them (272 out of 386) were built in the 19th and 20th centuries. The precise year of ending the 
construction is known for only 43 % of them (166 out 386) and the average age of these 
constructions appears to be of 168 years. The oldest certified manor registered în the List of 
Historical Monuments within the territory of Romania is the Könczey-Páll Manor in Sânzieni 
(Kézdiszentlélek), County of Covasna, still in the property of the Páll family. According to the 
inscription on the stone porch, the original shingled-roof manor was built in 1608 and 
reconstructed in 1829 (Castle in Transylvania, 2014). Only ruins of the oldest manor inscribed 
on the list – AbaffyManor – are still visible in Tome ti (Csikszenttamás), County of Harghita. 

Analysis of the territorial dispersion of the manors registered in the List of Historical 
Monuments of Romania reveals significant differences in terms of the administrative structures 
(counties) and historical regions (former principalities of the medieval era) of the country. There 
are counties that have significantly more enlisted manors by comparison to others (Covasna 
enlists the highest number – 45), while there are counties with no manors inscribed on the List 
(Bistri a N s ud, Tulcea and Vrancea). Counties whose economy was based mainly on 
agriculture or in which the rural environment had a significant weight are those with a higher 
number of manors as a reminiscence of the times when these were the center of the rural estates 
– the successors of manors seen as administrative and economic units of the medieval times, 
whose entire activity was related to the agriculture and other related activities. A part of the 
manors has managed to survive the time passage although they lost important components of the 
built assembly sometimes remaining only with the main building or experiencing massive 
transformations that led to their classification in other categories of built heritage – houses, 
castles or even palaces – or to their non-classification. 

The dispersion of manors within the historical regions of the country reflects with high 
accuracy the economic and social evolution of these regions, as well as of the entire country. 
The fact that manors have been built in Romania with a consistent delay by comparison to those 
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in Western Europe is a fairly objective expression of the historical economic and social 
disparity. The manors in Transylvania, especially those in Ardeal, are built with two or even 
three generations earlier than those in Moldova and Wallachia because Transylvania has taken 
over the Western influences through the Austrian and, later, Austrian-Hungarian Empire. 
Moldova has a slight advance in front of Wallachia as a possible consequence of the Polish and, 
later, Austrian and Russian influences, more favorable than the ottoman influence, very visible 
in the case of Wallachia. The Moldavian and Wallachian mansions have been preserved in 
significantly higher proportion as monumental ensembles to Transylvania due to the position of 
agriculture as the main branch of the two historical regions for a longer time, which implied an 
economic and social organization based on these entities, while in Transylvania industrial 
development has diminished their importance and size. To the end of 18th century, Moldova and 
Wallachia have started to be more exposed to the Western, particularly the French, influence 
what led to a significant transformation of these residences in terms of their architectural style 
and the overall comfort. 

Table 1. Level of interest and age of the manors in the List of Historical Monuments of Romania. 

Historical 
regions No.M Level of interest Century of 

construction Years of construction 

A B AvgCent AvgYC AvgY Oldest Newest
Ardeal 122 25 97 18 1792 1812 1608 1910
Banat 16 4 12 18 1818 1828 1750 1896
Transylvania 138 29 109 18 1795 1815 1608 1910
Dobrogea 1 1 - 19 1850 na na na
Moldova 54 10 44 18 1833 1862 1757 1925
Muntenia 146 32 144 18 1836 1870 1640 1940
Oltenia 45 4 41 19 1844 1847 1695 1934
Wallachia 188 37 156 19 1838 1867 1640 1940
Notes: No.M – number of monuments; A – Monuments of A class (of national interest); B – Monuments 
of B class (of local interest); AvgCent – average century of construction; AvgYC – average year of 
construction based on the average century; AvgY – average year of construction; Oldest – the known year 
of construction of the oldest monument; Newest – the known year of construction of the newest 
monument; na – data not available.

Table 2. Territorial dispersion of manors in the List of Historical Monuments of Romania. 
Historical 

regions No.M Types of monuments Types of structures
I II III IV E M S

Ardeal 122 3 119 - - 26 93 3
Banat 16 - 16 - - 2 14 -
Transylvania 138 3 135 - - 28 107 3
Dobrogea 1 - 1 - - - 1 -
Moldova 54 - 52 1 1 17 37 -
Muntenia 146 3 143 - - 37 109 -
Oltenia 45 - 44 - 1 6 39 -
Wallachia 193 3 188 - 2 43 150 -
Notes: No.M – number of monuments; I – archaeological monuments; II – architectural monuments; III – 
public monuments; IV – memorial monuments; E – ensembles; M – monuments; S – sites. 

The qualitative assessment of the data provided by owners of selected manors revealed 
interesting insights regarding the past of the building in the context of local community and 
country’ history, amplitude of the rehabilitation and restoration works, number of tourists, 
dynamic of demand and reasons motivating tourists to stayat and/or visit the manors, elements 
generating and supporting the tourists’ experience, other cultural and natural opportunities 
provided and the overall tourism development of the area where these manors are located.
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Historical roots are important in the case of all the considered manors: respondents have 
mentioned centuries passed from the first documentary mentions of the buildingsdating from the 
15th century (in the case of Apafi Manor), beginning of the 17th century (in the case of Mald r 
Manor), 17th century (1669-1680) in that of the Daniel Castle or the end of the 19th century 
(1880-1887), in the case of Polizu Manor.Where available, the historical significance is fully 
capitalized by these manors. Apafi Manor considers the connections with the aristocratic family 
of Apafi, a notable presence in the history of Transylvania, particularly in the 17th century, as 
well as the Daniel Castle that emphasizes the relationships between the family that has built and 
owned the manor – Daniel of Vârghi , a notable Szekler family – and two of the most important 
family that gave rulers of the Principality of Transylvania – Bethlen and Rákóczi, reflected even 
through the heraldic symbols. Mald r Manor associates its past with one of the captains of 
Michael the Brave, one of the most important personalities in the history of Romaniaat the end 
of the 16th and beginning of the 17th centuries, the ruler of Wallachia that has succeeded to unite 
for the first time in history the three medieval Romanian principalities – Wallachia, Moldova 
and Transylvania, as well as with the boyars' families of Oltenia, a distinctive part of Wallachia. 
Polizu Manor capitalizes the architectural and memorial values relevant at both local and 
national levels through the local aristocratic families of Ghika, Sturdza and Polizu, respectively 
at the national level, by the members of the Royal Family of Romania. 

Renovation and restoration of the historical heritage represented a common concern, even if 
in a different breadth, in the case of considered manors, asall have experienced massive 
deteriorations that have affected the both the originality and authenticity of the buildings, 
particularly in the 20th century, after the second World War. The Apafi Manor ruined 
progressively with the passage of time, particularly in the 20th century when it was abandoned 
and left in heath, relatively similar fortunes, although not to the same extent, being experienced 
by the Daniel Castle and Mald r Manor. Polizu Manor has faced an even more tragic fate: 
during the communist regime it was used as a military barrack, then as an agricultural 
cooperative, later as a state agricultural enterprise and, finally, as a fruit growing farm being 
massively devastated. The architectural decorations were thrown away, walls and interior doors 
were burned, the entire furniture was destroyed or stolen, while the library of the manor 
comprising 24560 volumes was completely burned. 

Works of renovation and restoration lasted for years. In the case of Polizu Manor, the rightful 
heirs of the property needed five years to restore the building and its park to the smallest details 
and to recreate the environment and atmosphere of the 19th century. The Mald r Manor has 
maintained all the architectural details of the old “cule” of Oltenia(fortified houses built to 
defend the families against attackers, particularly against the ottoman raids): thick walls, high 
tower and its interior stairs, exterior painted in white, secret doors and the specific open balcony 
with arcades located at the superior floor. In the case of the Daniel Castle, the restoration works 
imposed a careful consideration of the research and design related activities in order to ensure 
the restoration of the building in the most authentic spirit and the preservation of original 
elements discovered during the works (a set of mural paintings located under the thick plaster of 
the ballroom and illustrating daily life scenes of the Daniel family, comparable, in the opinion 
of the owner with a Facebook – or rather an Instagram! – ofthe 17th century!). The most 
spectacular works of restoration have been conducted at the Apafi Manor in M lâncrav, 
acquired by its current owners – the Mihai Eminescu Trust – in 2000. The renovation project 
was implemented during four years (2003-2007) by a team of local and international architects 
and constructors according to the original plan from the 18th century. Traditional decorations, 
books and furniture were donated by the benefactors and members of the local community. The 
result of the restoration process, inaugurated at October 1st, 2007, was internationally 
acknowledged through the Europa Nostra Award and the Second Prize of the Green Apple 
Awards for the rehabilitation of the architectural cultural heritage. 

An increasing number of cultural tourists are coming to discover, explore and enjoy the 
renovated manors. Throughout the year, some 10000 are visiting the Polizu Manor, 45 % of 
them coming from abroad from Austria, United Kingdom, France or Italy. Several thousands are 
visiting Mald r Manor, along with the domestic tourists coming visitors from United Kingdom, 
United States, France, Belgium or even India. The Daniel Castle enjoys around of 1800 visitors, 
most of them from Romania, but also from United Kingdom, Germany, Austria, France, 
Netherlands, Sweden, Switzerland, Hungary, Poland, Greece, Turkey, United States, Australia, 
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Iran or even Indonesia. The Apafi Manor accommodates 250 to 300 tourists while several 
hundred are coming just to visit the manor, more than a half of them (60 %) coming from 
abroad, particularly from United Kingdom, Germany and France. The presence of the tourists 
from United Kingdom and France, the countries of origin of the manors, represents 
aconcreteconfirmation of the belongingness of the Romanian manorsto this type of residential 
architecture. 

The number of visitors depends significantly by the capacity of accommodation provided by 
the manors, which is quite limited: Polizu Manor has 19 rooms, Mald r Manor 15, the Daniel 
Castle eight while the Apafi Manor only five rooms. The accommodation capacity reflectsthe 
original size of the buildings,that has not been altered during the works of rehabilitation, 
renovation and restoration due to the strong concern of the owners to preserve the authenticity 
of these historical edifices. When the owners have introduced the renovated buildings in the 
touristic circuit,they were well aware about the niche market addressed, amplenot in terms of 
the number, but in terms of the value of its tourists. 

Although various, the reasons motivating tourists to experience and enjoy manors have a 
common ground: that special feeling given by discovering people, places, events and re-living 
the overall atmosphere of the good old times. Tourists of Polizu Manor seem to be motivated by 
the place, people, quietness and a certain reluctance to standardization while those of theMald r 
Manor are attracted by the related story, the authentic manorial atmosphere and desire to 
experience the charm of the life of former boyar's of Oltenia. The story and the experiences out 
of the ordinary day to day life are the motivators of the visitors of the Daniel Castle, while those 
of the Apafi Manor are searching for authenticity, recreation and enjoyment of the same 
atmosphere that has been lived, centuries ago, by the Apafi family. 

Experiences provided at the location, most of themstrongly connected with the cultural 
dimension of the site emphasize the idea that these manors are truly special and distinctive 
places. Providing an overallpleasant and memorable experience is the scope pursued by all the 
owners and /or managers of the investigated manors. In the case of the Polizu Manor, the 
experience is ensured by the historical building together with the orchards, park, pool, sauna, 
and a quietness allowingthe crickets to be heard. The green lawn, experience of the boyar's 
spoiling, gastronomy through exquisite menus, thematic events, as well as the pavilion, wine 
cellar and the pool add value to the experiences lived by the visitors of Mald rManor. The 
overall comfort, quality of the services, stories aboutthe castle, rooms, food and thematic tours 
are enhancing the experiences of the visitors of Daniel Castle. A cultural tour including 
demonstrations of traditional crafts such as carpentry and carpentry, fabrics and embroidery, 
manufacturing of tile and handmade brick or traditional kitchen is provided to the ApafiManor's 
guests. They can also enjoy carriage rides on the surrounding hills, visits to the sheepfold, 
picnics in nature, bicycle trails or walking through the organic apple orchard that still exists in 
the village. 

Prices to be paid for a manorial experience are not quite accessible, at least if is to consider 
the average amount asked in the market for the accommodation services. Polizu Manor charges 
80 euro per night, Mald r Manor charges 50 to 70 euros per night, Daniel Castle charges 80 (in 
the case of regular rooms) to 110 (for superior rooms) euro per night while Apafi Manor charges 
65 euro per person (all prices with breakfast included). Although the prices are above the 
domestic market average – andrelatively comparable to those requested in the foreign markets, 
they tend to be well-alignedto the targeted market segment.The high level of comfort, 
distinctive atmosphere, and the story are all leading toward a relatively higher price under a 
context in which price appears to not represent the most important selection criterion.The prices 
are set also to cover the costs of maintenance and utilities (that can be three times higher than in 
the case of a regular guesthouse, as in the case of Daniel Castle) whichmay reach up to 5000 
euro per month (as in the case of Polizu Manor). A common feature in this respect for all four 
manors is that price balances fairly the overall experience enjoyed by their tourists.

Cultural and natural opportunities of the area in which the manor is located are very 
important sources of added value for their tourists and all four manors are trying to seize them 
by including within the content of the cultural offer provided. Still, there are significant 
differences in terms of the available opportunities between them. Polizu Manor recommends its 
tourists to visit the historical sites of archaeological site of Cucuteni, the Ruler's Court or the 
Museum of Vine and Wine in Hârl u. Visitors of Mald r Manor have more opportunities such 
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as the monasteries of Horezu (inscribed on the UNESCO World Heritage List), Cozia, 
Polovragi or Dintr-un Lemn), spectacular gorges of Olte , Bistri a and Sohodol rivers, spa 
resorts of C lim ne ti, C ciulata and Ol ne ti, caves (Pe teraMuierii and Polovragi), local 
museums (“Cule”s of M ld re ti, Villages of Vâlcea or Constantin Brâncu i), natural 
reservation of BuilaVânturari a and the fabulous Transalpina road. Visitors of Daniel Castle can 
enjoy the unspoiled nature and traditions of the Land of Forests – area in which the manor is 
located, as well as the other recently restored manors (such as Daniel Castle in Vârghi , 
Kalnoky Castle in Miclo oaraor Boda Manor in Filia) located in the region known as the Land 
of Manors. Guided tour in the Vârghi  Gorge (and visit to the biggest colony of bats in 
Romania), Crafts Day with visits to the blacksmith, furniture sculptors and painters, charcoal 
workers, harness maker or the water mill, Prehistoric Day – anoff-road adventure to discover the 
prehistoric traces of civilization in the area are also available. Apafi Manor fully capitalizes the 
closeness of the Evangelical Church of M lâncrav,dedicated to St. Mary,located right next to 
the manor’s building, built by the inhabitants of the village at the beginning of the 14thcentury 
and still open. The church preserves the most complete gothic mural painting in Transylvania 
dating back from the 14th and 15th centuries, covered with paint in the 19th century but brought 
to light again in 1914, and a complete altar dating from the 16th century, which is the oldest 
integral piece of this genre still in its original location. Near M lâncrav are also some of the 
most beautiful Saxon villages of Transylvania, their fortified churches being included on the 
UNESCO World Heritage List. 

The demand for the services provided by the four historical manors is continuously growing. 
As a common characteristic, there is a higher demand during the summer months, accompanied 
by good periods during the spring and autumn (as tourists tend to allocate summer and winter 
months for their main annual holiday). The winter months areless rich in cultural tourists but the 
overall degree of rooms’ occupancy of the four manors appears to meet the current expectations 
of their owners and/or managers. Besides the classical tourism seasons, the manors are 
attempting to capitalize their facilities byseizing the opportunities represented by festive days 
like Valentine’s Day, Christmas, New Year’s Eve (at Polizu Manor), Women’s Day, Easter, 1st

of May or the Manor’s Day – the Celebration of the Royal Apple, Christmas and New Year’s 
Eve (at Mald r Manor). At Apafi Manor, domestic tourists tend to come rather in weekends or 
for shorter periods while the foreign ones stay for more days, even a week,giving themselves the 
time to explore the area.Tourists of the Daniel Castle, as well those of other three manors are 
less interested in a common experience and seek to get out from the daily routines. 

The tourism infrastructure of the surrounding area does not always provide opportunities to 
be seized. The Polizu Manor appearsto be located in a zone rather less developed and there are 
not significant perspectives of improvement. The Mald r Manor is located in developing zone, 
holding numerous cultural and natural sites that can support a more various and consistent 
tourism offerwith anappropriate tourism infrastructure background.The Daniel Castle seems to 
be blessed with a vicinity rich in natural and cultural treasures capitalized through important 
investments in the tourism infrastructure, and waiting to be discovered by the domestic and 
international tourists.The Apafi Manor benefits from the awareness of the cultural heritage of 
the Transylvanian Saxons and, like the Daniel Castle, from the effects generated through the 
promotion campaigns conducted in the recent years. 

Putting the responses of the manor’s owners and/or managers under the framework proposed 
byGiskeStendebakkena et al. (2015) allows the following observations: 

1. History represents a very important reference for all four manors even considering the 
differences in terms of duration and richness. Polizu Manor has a recent but rich 
history, Mald rManor has a relatively old and rich history (but with an associated 
authenticity), while the Daniel Castle and Apafi Manor have an old and rich history. 

2. Architecture represents a relevant dimension of all four manors. It provides substance 
for the value of the manor and for the content of experience enjoyed by the tourists 
and supports the concern for preservation, restoration and maintaining the original 
substance through significant investments in restoration and interior decoration. 

3. Structure of all four manors has been affected, in different proportions, by the passage 
of time and the events occurred during their history.Polizu and Apafi Manors were 
very affected both in terms of the time passage and destruction, while Mald r Manor 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1878



and the Daniel Castle were affected mostly by the time passage. All manors needed 
renovation and restoration works conducted in years. 

4. Environment has a different importance for the considered manors. Overall, it plays a 
significant role as a component of the manorial atmosphere as all four manors enjoy a 
beautiful natural landscape. The respondents did not refer to the aspects regarding the 
environmental impact or the protection of environment. 

5. Legislation represents a rather neutral element. Only the Daniel Castle is inscribed on 
the List of Historical Monuments. The Mald r Manor and the Apafi Manor capitalize 
the closeness to the monuments inscribed on the list (“Cule” of Greceanu and Duca, 
respectively the ensemble of the Evangelical Church). The Polizu Manor is not 
enlisted.  

6. There are not public plans regarding the conservation and capitalization of these sites. 
All the rehabilitation, renovation and restoration activities works were conducted 
based on private plans and as a result of the local initiatives of the owners. 

7. There are not any immediate threats in terms of the degradation and/or destruction of 
the buildings after the completion of the rehabilitation, renovation and restoration 
works. 

8. Users of all four manors are private persons which are also the owners of these 
buildings: Ioana Irina Ri cu ia(Polizu Manor), family Vasilescu (Mald r Manor), 
family Racz (Daniel Castle) and Mihai EminescuTrust(Apafi Manor). After the end 
of the renovation works, all manors were introduced in the tourism circuit 

9. Economy represents an extremely relevant dimension for all four manors. They 
manage to generate incomes from tourism and related services by capitalizing the 
cultural heritage. Prices demanded for a manorial experience are relatively high but 
they should cover high maintenance costs and, fortunately, the tourists are willing to 
pay. 

5 CONCLUSIONS 

Cultural tourism represents the main and, probably, the best way of capitalizing the cultural and 
architectural heritage represented by the historical manors. The four examplespresented show 
that, although not simple or easy, opening them for cultural tourism is possible and appears as 
the most appropriate way through which the old buildings, some of them extremely valuable as 
cultural heritage sites, can be preserved and still employed maintaining their historical value. 

Rehabilitation, renovation and restoration of this cultural heritage are essential for its 
preservation but these activities should not be conducted just to prevent the deterioration of the 
construction, keeping it at a functional level or, in overall terms, to protect the heritage. The 
overall scope of the entire effort of heritage conservation must be connected to the promotion 
and capitalization of this heritage by cultural tourism offering visitors the opportunities to 
discover, explore, experience and enjoy it. In plain and simple words, the key action element is 
to focus the effort not on the heritage, but on the cultural tourist as consumer of this heritage 
based on the connection created, developed and maintained between the cultural heritage and 
the cultural consumer and passing through the inter-connected stages of heritage cycle proposed 
by Thurley (2005) – understanding, valuing, caring for and, finally, enjoying. 

In terms of the heritage conservation, the principles issued by Historic England (2008), 
formerly known as English Heritage – Historic Buildings and Monuments Commission for 
England,create the appropriate framework to understand conservation in the context of the 21st

century and in connection with the local community sustainable development and the central 
place given to the heritage consumer. According to these: (1) The historic environment is a 
shared resource; (2) Everyone should be able to participate in sustaining the historic 
environment; (3) Understanding the significance of places is vital; (4) Significant places should 
be managed to sustain their values; (5) Decisions about change must be reasonable, transparent 
and consistent; and (6) Documenting and learning from decisions is essential. 

Cultural heritage, particularly the historical heritage, deserve and need a consumer that has 
the same distinctive features as the former owners of the manors described on the website of the 
Polizu Manor: well-bred, educated, with a permanently evolving taste, reasonable, managing the 
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art of conversation, having literature knowledge, moral, self-controlled, hospitable, with good 
manners and distinction. In marketing terms, considering the classification advanced by 
McKercher (2002), the consumer of the cultural heritage should have the profile of a purposeful 
cultural tourist – motivated mainly by the desire to learn about the culture and/or heritage and 
seeking for a deep cultural experience, or at least that of a sightseeing cultural tourist – 
motivated by the desire to learn about other culture and/or heritage but satisfied with a more 
entertainment-oriented experience, respectively a serendipitous cultural tourist – less motivated 
to learn about culture and/or heritage but ending-up in a deep cultural experience when getting 
in touch with a cultural/heritage object. 

Attracting the right consumer of cultural heritage should be followed by paying attention to 
the basic behavioral dimensions: this consumer has to arrive easily to the place where the 
heritage site is located; than should discover a cultural offer including products, services and 
activities centered on the heritage site and designed considering the heritage site’s material and 
non-material assets; than should have the opportunity to benefit from meals and accommodation 
facilities available at the site; finally, all these in exchange of a fair price for the entire 
experience (where “fair” does not mean “cheap”, but “reasonable” in the full meaning of the 
term). 

Last but not least, communication with the cultural heritageconsumer must be conducted 
applying a model of brand architecture (Datzira-Masip and Poluzzi, 2014), appropriately 
adapted in the context of the cultural heritage as to cope with each vision regarding the heritage 
object or site on a long term basis, assigning priority to customer segments and target markets 
for each heritage object and site, filling in the supply and demand gaps related to the heritage 
object and site, and designing effective strategies to address the prioritized segments and 
markets. 
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1 INTRODUCTION 

Ensenada is located 112 kilometres south of the Mexican-
from the city of Tijuana. It is popularly known as the "Cinderella of the Pacific". At present, its 
touristic offers are mainly concentrated in two types: a) mass tourism, the product of cruise 
tourism, which is a short-stay trip with very low spending, but which is highly significant due to 
the number of annual visitors it brings to port; and b) elite tourism, mainly driven by the vineyards 
and gastronomy that is concentrated mainly in the Guadalupe Valley area (

). 
In the first case, the city escapes the theories of mass tourism of sun and beach, because, 

although there are attractive beaches in sight, its waters are cold most of the year, and cruise 
passengers do not usually invest their time to visit and bathe in them (except those who decide to 
venture and take a surf class, l

Tourist imaginaries of Mexico: particularities of the architectural 
heritage visited by tourist cruise ships in the City of Ensenada, Baja 
California, Mexico 

L. S. Zamudio Vega 
Autonomous University of Baja California, Department of Engineering, Architecture, and Design. 
Ensenada, Baja California, Mexico 

ABSTRACT: Mexico has a lot of heritage to offer tourists and it already has a substantial amount 
of followers, especially in the central and southern parts of the country. However, the northern 
border lacks buildings that possess, within themselves, the characteristics that are identified 
within the usual tourist imagery of Mexican heritage, which focuses primarily on pre-Hispanic 
and colonial buildings. Yet the existing tourist architecture shows signs of the aforementioned 
typologies in order to respond to what tourists expect to see and consume as Mexicans. And so, 
many buildings have non-structural arches, thick walls that are not adobe, portals, false domes 
and even pre-Hispanic decorative details, and sometimes these are all mixed to form structures 
worthy of being photographed. This is the case of Ensenada, also known as "The Cinderella of 
the Pacific". With more than 700,000 cruise passengers annually, it has established itself as the 
most visited tourist port in the Pacific. Its foundation is only 135 years old and its tourist vocation 
arises from the twenties, when in the neighbouring country (USA) the Volstead Law (Prohibition) 
was declared, which encouraged many Americans to seek a place to have fun and consume alcohol 
freely, which they found in Mexico. It escapes the traditional topics of cruise tourism, as its 
climate (cold most of the year) and the high pollution rates of its beaches defeat the objectives of 

sightseeing, such as that offered by other tourist destinations where cruise ships dock, such as 
Venice, Greece or Barcelona. Within this context, the following paper seeks to identify the 
characteristics of significant cases of tourism architecture considered as heritage in the region, 
which is visited by tourist cruise ships. This is in order to understand how they respond to tourism 
imagery, and what impact, or traces, their architecture has to the fact that they belong to an area 
right next to the border. 
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). The sightseeing side of the trip is usually limited to a horseride or a motorcycle ride. 

destinations such as Mexico City, Guadalajara or Puebla, or that of those existing in other cruise 
destinations such as Veracruz or Cozumel, where there are notable pre-Hispanic ruins. 

I speak, then, of the fact that the tourism offer (destined mainly to the foreign tourist and on 
which the political and economic interests are focused) rests on a very fragile and scattered base 
that cannot bear much, in which the apparent risk is that what is getting bet on so much crumbles. 
This risk stems from the incipient nature of the tourist attractions offered by the port in comparison 
to those offered by other national tourist destinations. Hence, it is necessary to analyze what is 
attractive about the city for international tourists to come and why it has been so successful. 

Within this context, I seek to identify the imaginaries that tourism has for the port, with a 
special focus on the architecture regionally considered heritage, and that the offers to visit are 
open to different tourist routes for passengers of a cruise. 

Studying these buildings in their morphology, use, and operation, will allow us to understand 

architecture is perceived by the tourist; for this reason, special attention must be placed on the 
social phenomena involved in the tourism architecture, which is understood as the result of a 
larger social problem, which in many cases is a result to the scenography being packaged and 
sold. 

Studied as an economic phenomenon and examined from the perspective of sociological 
analysis, cruise tourism in Mexico, and specifically in Ensenada, has not yet been analyzed from 
the architectural and urban perspectives. Even now, no information has been found that allows us 
to know its history in depth. Therefore, I can affirm that the research from which this article 
emerges is, to a large extent, unpublished, and seeks to become a precedent from which future 
research will emerge since little to nothing has been written on the subject. 

This article derives from the research project "Cruise Tourism of Ensenada, BCN. Urban, 
Architectural and Social Repercussions in the Port Tourism Centre" (Turismo de cruceros de 
Ensenada, BCN. Repercusiones Urbanas, Arquitectónicas y Sociales en el Centro Turístico 
Portuario) (2017-2018). Based at the Autonomous University of Baja California, Ensenada, BCN, 
Mexico. And funded publicly by with an announcement from The Secretary of Public Education 
for Professional Teacher Development (Mexico). 

1.1 Historical background of tourism in Ensenada 
The main trigger of the tourist activity in the city has its origins in the neighbouring country of 
the north. In the 1920s, the Volstead Law (this law criminalized the acts of producing, 
transporting, importing, exporting, selling, and consuming alcoholic beverages) came into force 
in the United States, and it is the reason why the cities near the border received the visit of 
Americans fleeing from that Law (Calderón, and others, 2016, p. 1014). This prohibition gave 
rise to a project in the Baja California area, where the consumption of liquor added to gambling 
was legal, which then gave rise to the construction of casinos and tourist complexes in the region 
of Tijuana-Rosarito-Ensenada. During this period, the Hotel Playa, one of the main buildings of 
the city, is built in 1928; nowadays, it is known as the Social, Civic, and Rivera Cultural Centre, 
and it is still by far the most representative building for the people of Ensenada. 

The Dry Law was revoked in 1933, and as a result, the number of visitors decreased. Years 
later, the gradual deindustrialization of fishing in the city, and the commitment to the economic 
sector, brought with it the necessary investment so that, at the end of the seventies, the arrival of 
cruise ships began in the port. From then until now, in a gradual but consistent way, urban and 
architectural interventions have been carried out which allow the enjoyment of public spaces for 
both residents and tourists. For example: 

 In 1997, La Ventana al Mar (The Window to The Sea) was built. The first boardwalk in 
Ensenada, which welcomes cruise passengers when they come ashore. 
 In October 2014, remodeling projects were carried out on the touristic pier. 
 In March 2015, an interactive fountain was installed on the tourist jetty. 
 In October 2015, the construction of the pedestrian bridge on the tourist jetty was carried 
out. (Baptist, 2016). 
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2 CRUISE TOURISM 

The tourism of cruises is one of the modalities of mass tourism, and it has a bigger impact in the 
tourist destinations where they set sail due to the volume of tourists. Although the ship was from 
the beginning, one of the means used for transatlantic traveling, it became as popular as we know 
it today in the early 1960s, overlapping with the technological improvements that allow safe 
flights without layovers between the United States and Europe. Since traveling became safer and 
faster due to flights, passenger trips by ship declined. This resulted in many companies going 
bankrupt, while others opted to reuse the ships for leisure sailing in the Caribbean. Given the good 
reception of this initiative, logic led the shipping companies to agree with airlines to create what 
is known today as "tour packages". (Goycoolea & Amaro, 2015). 

In Mexico, the modality of cruise tourism has been present in some ports since the 70s. By 
1985, arrivals were in the main ports of Cozumel, Cabo San Lucas, Puerto Vallarta and Acapulco. 
Nowadays, Ensenada occupies second place in importance of cruise ships that arrive in Mexico, 
only preceded by Cozumel, Quintana Roo. According to the Integral Port Administration of 
Ensenada, S.A. of C.V. (APIa, s.f.), in 2017 there were 267 arrivals of cruise ships, with a total 
of 648,641 tourists, which exceeds the number of registered residents in 2015, which reached a 
total of 486,639 habitants. 

The terminal specialized in docking cruise ships and tourist marina has ships with an 
operational capacity of up to 3,200 people. It has an area of 161,003m2, and has two docks (one 
of 163mts and another of 185mts), and two ramps for passenger descent (APIb, s.f.). 

2.1 Tourist offer for cruise passengers 
Currently, it has been found that there are 6 cruise companies (Carnival, Princess Cruises, Disney 
Cruise Line, Holland America Line, Celebrity Cruises, Crystal Serenity) that arrive at the port, 
the most common are Carnival and Princess Cruises. For example, in March 2018, 25 arrivals 
were expected, 18 of which were Carnival cruises, 5 were Princess cruises, 1 was from Westerdam 
and 1 was from Norwegian. 

These companies offer land routes to get to know the destinations to which they arrive. In the 
case of Ensenada, all companies include tours of the city. According to the objectives of this 
research, the focus will be on the routes that contain visits to the buildings that are considered of 
historic interest, which are reduced only to the Hotel-Casino Playa Ensenada (1930), the Social, 
Civic and Cultural Centre Riviera, and the old Bodegas of Santo Tomás (1888). 

In the descriptions made of these buildings, I observe that the appeal in both cases is focused 
on antiquity. Specifically in its operation in the case of the Bodegas de Santo Tomás, and the 
glamour of the most successful years of the Social, Civic and Riviera Cultural Centre. 

 
Enjoy a brief but enlightening look in the town center, and the residential area of 

Ensenada. Stop at Riviera del Pacifico, a glamorous resort and casino during the 
bustling 1920s, famous for its Mexican architecture and famous clientele. Enjoy the 
splendid surroundings while savoring a complimentary margarita. Next stop, the 
Bodegas de Santo Tomás. Visit the oldest continuously operating winery in Mexico, 
and taste its famous wines. (Carnival, 2018). 

 
In this description, I note that in the case of the hotel-casino it is its architecture, which is 

indicated as "Mexican", as well as its glamour and traces of the characters that frequented the 
place in the 20s which validates its antiquity. In the case of the Bodegas de Santo Tomás, its 
antiquity is emphasized over all. 

For its part, the Holland America Company states: 
 

The Riviera del Pacífico was once part of a sophisticated tourist center and casino 
in the violent twenties. Bodegas de Santo Tomás is Mexico's oldest uninterrupted 
commercial winery. A tour of the winery, and a tasting session, will bring you closer 
to the viticulture industry in Mexico. (Holland America Line, s.f.). 
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In this case, I can reaffirm that what is being presented as interesting in the Riviera Social 
Centre focuses on the mysticism of its golden years, which are mistakenly placed in the twenties 
despite the fact that this building was inaugurated on October 31, 1930. This temporal gap can be 
attributed to the fact that it was during the 1920s that the Volstead Law was in place in the United 
States, which promoted tourism development in the northern region of Baja California and which 
led to the construction of this property. 

In the case of Bodegas de Santo Tomás, what stands out is its antiquity and that it continues to 
operate until today. In this case, it is striking that I did not talk about the military past of the 
building which I will delve into later on. 

With these descriptions, the patrimonial importance of these buildings seems reduced; 
however, such importance is a symptom of how tourists deem the architecture as generally 
unattractive. Or perhaps it is the complexity to comprehend them, since to appreciate them, it is 
necessary to know their language, to understand it, and therefore value it. Nevertheless, as it will 
be explained, these buildings have a significant importance for the locals and they top the list of 
historical buildings. 

2.2 Hotel-Casino Ensenada Beach, now Social, Civic and Cultural Center Riviera de Ensenada 
The old Hotel-
linked to the people of Ensenada" (Calderón & Geffroy, 2001, p.45). "... [it] is the most beautiful 
[property] that the city and port of Ensenada have; it is part of its Historical and Cultural Heritage 
and, without a doubt, it is the centre of social and cultural gatherings that take place daily in the 
city "(Meillon & Ibarra, 2005, p.9). Its construction began in 1928 by the American architect 
Gordon F. Mayer and the builder James L. Miller. 

to the Spanish heritage that proliferated in the centre and south of the country during Spanish rule, 
which is still imitated today. That is why it is also identified as "Mexican architecture", especially 
in the tourist descriptions -as it was mentioned earlier-, since for many years it was the architecture 
that was reproduced in the country. 

The main characteristics of this style are: 
 Walls: bearing all of the weight, these walls are constructed with adobe or brick, filled 
with a paint or lime finish, and in some cases the corners were rounded. The most 
characteristic color is white, mainly because the walls were originally whitewashed; aside 
from that, bright colors (yellow, green, blue, pink, purple, turquoise) were also used, 
especially in the coastal areas (such as Veracruz, Campeche, Yucatan). Windows and 
portals, with semicircular arches, are also frequently used. 
 Covers: flat and also different types of domed roofs. Constructed out of wood with an 
exterior tile covering, and supported by beams that protrude from the finished walls; this 
technique is called "jettying". Some of them end with a pinnacle. 
 Exterior ornamentation: prolific use of metalwork on balconies, windows, ventilation 
slits, doors, etc. Use of latticework, stained glass, lamp posts, mouldings, cornices, 
shields, colonial tiles, balustrades, profiles in the finish of the walls, and fountains in the 
courtyards. 
 Interior ornamentation: it goes from wood to ironwork with finely carved details, coffered 
ceilings, mural paintings, some decorative tiles, crystal or glass lamps, use of wood on the 
stairs, railings, latticework and windows. 
 Spatial organization: in general, its formal composition consists of an intersected set of 
volumes with varying rectangular, square, pentagonal and circular shapes. It is common 
to have a central courtyard with fountains surrounded by portals and a tower that recalls 
the steeples of the California missions. 

 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1886



 
Figure 1. Riviera Social, Civic and Cultural Centre. (2018). Source: Personal file Zamudio, L. 

 
 
As can be seen in Figure 1, the Riviera Social, Civic and Cultural Centre perfectly fulfils the 

clichés of the style, and clearly reveals the Spanish origins of its architecture, both in the details 
, that the bar where it 

is presumed that the famous "margarita" drink was invented is called Bar Andaluz. 
 

The Riviera is built with the typical materials and characteristics of the Spanish 
colonial style: wide walls and hollow wooden trusses with rustic plaster, roofs with 
different slopes, arches and towers, large windows, lookouts and gardens. Its 
composition shows a coherence within its lines and profiles, and in the game of 
incoming and outgoing bodies that cause shadows in their different cloths. The first 
impression for tourists coming by boat is the façade of the sea. With its different 
architectural elements which are manifested in: its accessibility to a semicircular 
arch embroidered with tiles in a geometric pattern, and topped with a moulding and 
three pinnacles. This way, the old exit to the beach becomes evident. Further on, a 
Romanesque style arch at the entrance to what used to be the hotel's casino presents 
a succession of three arches in a flared shape, decreasing in size and decorated with 
reliefs. The orthogonal and hexagonal bodies dominate the composition as a whole, 
and the wooden latticework of the large windows find their counterpart in Balboa 
Park. (Calderón & Geffroy, 2001, p.43-44). 

 
In the decorative elements of the building, I also find traces of the "glamour" imaginaries and 

the elegance of the time in which it was built, which materialized in the use of coffered ceilings 
imitating Mudejar art, paintings and mosaics decorating the bar as well as some of the rooms, the 
filigree lamps and bevelled glass lanterns from Spain, and the profuse decoration of the windows 
made out of metalwork. 

At the time of its apogee, which lasted only 3 years, customers arrived by sea aboard steamers, 
mostly from the United States, among them the Emma, Ruth and Dorothy ships (Meillon & Ibarra, 
2005, p.12). They also arrived by land and by air. 
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Due to the fame of the Hotel Playa, shortly after its inauguration, a weekly run of 
the Maddox plane, of the Los Ángeles-Ensenada route, was implemented, as was the 
Los Angeles-Agua Caliente route. With respect to land transportation, the road from 
Tijuana to Ensenada was dusty, unpaved, and not in good condition. 

Amongst the visitors were Hollywood artists, politicians, and businessmen from 
the San Diego area, and the rest of the state of Baja California, as well as from all 
corners of the United States. It is worth mentioning that the context of the Prohibition 
Law also brought tourists from different parts of the world, especially from Europe. 

Among the artists who visited the Beach Hotel in the glamorous era were Frank 
Morgan, Marion Davies, Williams Hearst, Merle Norman, Johnny Weismuller, 
Myrna Loy, Arthur Hornblow, Lucille Ball, Desi Arnaz, Lana Turner, Ali Khan and 
Gene Tierney, as well as the Mexican actresses Dolores del Río and Lupe Vélez. 
(Meillon & Ibarra, 2005, p.12-13). 

 
The latter remains to this day, since most of the tourists who visit it are cruise tourists; however, 

the glamour that its visitors gave the Hotel Playa has been lost. Despite the fact that the building 
remains in perfect state of conservation, the people that visit it and the daily activities that take 
place in the building have changed since our days. As can be seen in Figures 2 and 3. 

 
 

  
Figure 2. Tourist guide explaining the route of the 
missions in the hall of the enclosure. Source: 
Personal file Zamudio, L 

Figure 3. Tourist appreciating handicrafts in the 
temporary market that is available on the days 
when there are tourists in the inner courtyard of the 
building. Source: Personal file Zamudio, L. 

 
 
Facing the analysis and studying the architectural elements that make it up, it is concluded that 

this picturesque building is the invention of a past that history denied California, since the colonial 
architecture was not created in this region of the country with foundational purposes, as it 
happened in the centre and south. However, later in its development they were also multiplied in 
other enigmatic examples of the region, of which the Riviera Centre makes echoes, as well as its 
counterparts: the Agua Caliente Tourist Complex (Tijuana, 1928) and the Balboa Park (San 
Diego, 1915). 

In this case, the architecture that is a tourist attraction was built by Americans imitating Spanish 
architecture and today it is interpreted by tourists as Mexican. However, the imaginaries of the 
"Mexican" are perpetuated not only through its architecture, but also through the party that is 
prepared every day for tourists who visit the building, which includes margaritas, mariachi, and 
folk dancing. 

2.3 Bodegas de Santo Tomás 
Unlike the previous case, the building that today occupies the wine cellars of the Santo Tomás 
Winery in the center of the city of Ensenada, was built for military use with nationalist purposes, 
for which the imaginary of the "Mexican" was also used. 

According to Calderón & Robles (2017) at the end of the Mexican Revolution, the concessions 
on Mexican territory were cancelled, and in this period the Mexican government sought greater 
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presence in the town for which three military barracks were built. The third of these was the 
Barracks of the Troops of the 25th Infantry Regiment built in 1913 to house the infantry troops of 
the Federal Army. 

The building is located in the centre of the city, and its main feature is that it was built with 
adobe walls and covered with a wooden structure. This, again, responding to the imaginaries of 
what at the time was considered "Mexican", the main difference was that in this case, it was 
actually built by Mexicans. 

 
The influence and presence of New Spain culture in the north is evident, not only 

in place names, but also in construction and architecture, however modest. The 
Mexican presence reaches where there is a house made of adobe. The Anglo-
American people mark theirs with wooden constructions, even sharing the same 
geographic medium. Borders are registered culturally by means of architecture, 
according to the solutions proposed according to their constructive nature. The 
missions, the jails, the ranches and the estates, made with wide adobe walls, are 
border institutions in the northern region of New Spain. The reflux and fallback of 
our border with the United States is noted by the presence of the many wooden 
buildings in almost the entire northern border. (López Morales, 1993, in Calderón 
& Robles, 2017, p. s.n.). 

 
It was used as a barracks until the 1930s, and since then it has had several owners, all of them 

linked to wine production. Currently its function as a wine cellar remains, although to a lesser 
extent, since it is mainly used as a Cultural Centre, one of the most important in the city and in 
which several important social and cultural events take place throughout the year, such as the 
Fiesta de la Verbena Popular, the International Film Festival, and the Festival of Shells and New 
Wine, which are organized annually. 

 
 

 
Figure 4. Bodegas de Santo Tomás, S.A. Source: Personal file Zamudio, L. 

 
 
Now, returning to cruise tourism, the visit to the Bodegas de Santo Tomás is offered on the 

same tour in which the Riviera Cultural Centre is visited. However, here, the stop is much shorter 
than the first one, since basically what is visited is the tasting room where a presentation of the 
house wines, with their respective explanation, is offered, in which there is not much reparation 
as to the importance of this building to the people of Ensenada. 

 
In the year 2004, the building was threatened with demolition, because the 

companies Calimax and WALMART wanted to build a subsidiary of their stores. 
With that, the citizens took action, assembled and organized” (cont.) (cont.) the First 
State Citizen Forum of Cultural Heritage of Baja California. A variety of people 
were in attendance at the Forum: citizens, professionals, education and research 
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centers, teachers, artists, housewives, etc., while the businessmen remained silent. 
The State’s Congress, Mexico’s ICOMOS, and all levels of media stood by this 
protest. Social participation built pressure, the building survived, and it was the 
cause for the creation of the Law for the Preservation of cultural Heritage of the 
State of Baja California. (Calderón & Robles, 2017, p. s.f.). 

 
Regarding the tourist imaginaries of its architecture, in this case, they are much less striking, 

despite the size of the set of buildings that comprise it and the use of explicit materials to identify 
it as a Mexican building. The most visible imaginaries are its wide walls, in which few tourists 
repair, its facades lack the decoration and the bright colours that are so present in the conception 
of Mexican architecture. 

3 CONCLUSIONS 

In both cases, one of the main reasons why tourists visit these places continues to be the 
consumption of alcoholic beverages, in the first case the drink made from tequila, the "margarita"; 
and in the second, the consumption of wines from the Santo Tomás house. However, nowadays 
this practice is clothed in a mysticism that could even be called "romantic", in which the reference 
is made to its historical past - currently nonexistent -. In the first case loaded with glamour, and 
in the second charged with history and hierarchy, as I could observe in the descriptions that are 
made of these buildings in the routes that promote your visit. 

The above seems worrisome for the discipline, and should also be worrisome for the authorities 
that promote local tourism, since the banalization of heritage, which is far from helping to 
perpetuate it, can harm the property and the identity of the society to which they belong, such as 
it has happened in other places where tourism is more a problem than a benefit. 

Finally, it is concluded that the architectural heritage that is disseminated in the cruise tourism 
of Ensenada is fragile and humble, compared to what is offered in other national destinations, and 
that it is also the product of the invention of a past that history denied California. However, it has 
a symbolic load of great importance for the local society, so it would be expected to be promoted 
more for its historical value, than for the possibility of consuming intoxicating beverages. 
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1 INTRODUCTION1

The Moroccan territory is characterized by great landscape diversity, ranging from the green 
mountains of the Rif and the large cultivable areas of the North to the stony, arid and dry lands 
of the South. Within the southern areas, pre-desert climate and scarcity of water induced people 
to settle along pre-Saharan valleys and oases, where they built dwellings and fortresses in 
rammed earth (Rodriguez-Navarro & Gil Piqueras, 2018). 

Earth is the most ancient building material, being used by great ancient civilizations, such as 
Assyrians, Babylonians, Persians, Egyptians, for their settlements. Some finds testify the 
presence of earthen buildings in the Turkestan region in the period between 8000 and 6000 BC2. 
Peoples all over the world have used earth, a simple and abundant material, through different 
architectural languages stressing their cultural peculiarities. Millenary cultures and the spirit of 
places are fully expressed through earthen buildings, which adapt to specific socio-economic, 
geographical and climatic environments, recurring to some reasonable variations. These 
sustainable buildings show a unique formal richness, technical ingenuity and fine creativity. 

As proved by some findings, the medium Drâa valley, in South Morocco, was inhabited 
before the Islamic era, with an “unknown phase of major occupation in the Draa in the 4th-6th

centuries AD, evidenced by complex hilltop settlements and extensive cairn cemeteries”3. 
During the Medieval period, several villages were built, as well as major urban centres, 
contemporary with the Almoravid and Almohad periods of Moroccan history. Earth has been 

Preserving and valorizing the settlement system of southern 
Morocco 
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ABSTRACT: Earthen architecture, using different methodologies in various countries, is 
expression of diverse place identities and peculiar cultures. The system of ksour and kasbah
along the valleys, strictly linked to the oasis, and the fortified citadels in the mountainous areas, 
are typical in South Morocco. By the oases, since the Middle Ages, majestic fortified villages 
had been settled, entirely built in earth, basing their economy on trade, by caravans going 
through the desert to Central Africa. Every village was equipped with the well, the wash-tub, the 
barn, the mosque and the Koran school. Within some ksour, besides the ordinary houses, there 
were the fortified residences of the wealthy families (named Kasbah). Nowadays many ksour, 
among 250 ksour (and more) included in the census, are degraded or collapsed. The 
phenomenon is due mainly to the abandoning of resident population, since the middle 20th

century. Protecting and handing down earthen architectural assets are fundamental, not only for 
the preservation of the building culture, but above all as acknowledgment of one of the best 
sustainable ecological systems in the history of humankind. The aim of the paper is contributing 
to improve the poor knowledge of the huge architectural, planning and artistic heritage, in order 
to promote the conservation, protection and valorization of one of the most interesting 
expressions of past civilizations. 
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used for building not only houses, but for a wide series of public and private constructions, such 
as mosques, churches, granaries, warehouses, boundary walls, citadels, aqueducts, arenas, 
monumental doors, temples and palaces. 

Relevant earthen landscapes characterize the territories of Morocco, Iran, Ladakh, Tibet, 
Mali, Mexico, Peru, Egypt and Yemen. Earthen sites are shaped by “intangible forces driving a 
living, organic and dynamic culture through continuously changing landscapes” (Kanan, Correia 
& Hurd, 2011). Despite the effort from scientists and professionals and the support of 
international organisations, significant parts of earthen settlements are being damaged and lost. 

2 EARTHEN ARCHITECTURE IN SOUTHERN MOROCCO. GENESIS, EVOLUTION, 
DEGRADATION 

According to archaeological findings and recent analysis of pollen, the Maghreb was a savannah 
biome, rich in flora and fauna species. Following the Arab conquest in the 7th century, the Islam 
scientific knowledge of an evolved agrarian culture allowed a sustainable water management, 
through the development of irrigation systems and a complex infrastructure of khetaras/saguias
(ditches), channels and wells. During the Middle Ages, a progressive and slow desertification of 
the territory caused the transition from the savannah biome to the hammada (stony desert). 
Some nomadic tribes gradually settled around the valleys, fighting for productive soil 
occupation and water control, therefore needing fortified architecture. Earth, water and 
vegetation were used for building the human habitat. In the 17th century the decay of the Trans-
Saharan commercial route (linking Tombuctú and Marrakesh) began, until its loss in the late 
19th century (Nogueira Bernárdez, Asencio Juncal, García Ruiz de Mier & Álvarez-Ossorio 
Martínez, 2012). Earth has been the main building material; mud walls were used for 
defensive/residential constructions (kasbah and tighremth) within a fortified village (ksar), as 
well as for groups of houses (dar)4. 

Differently from the usual Islamic city, the ksar is rigorously planned, surrounded by a wall, 
with one or two entrances, endowed with watchtowers located mainly in the corners and 
flanking the main access. There are several community services, such as the mosque, near to the 
access door (where the muezzin calls the population for praying), public baths for personal 
hygiene (fostered by religion itself), the square, housing the market, as well as a meeting place 
for men. The dwellings, organised according to the street network, are small and without 
outdoor windows, with a single opening in the roof providing ventilation and lightning; 
generally laid out in two stories, with livestock and animals in the bottom floor, the family 
rooms at the first floor, and drying foods on the rooftop. The urban settlement was influenced by 
many issues: choice of high places close to cultivable areas, prevailing winds, disposition of the 
entrances, the streets’ paving as air conditioning system, etc. (Rodriguez-Navarro & Gil 
Piqueras, 2018). 

The kasbah, a fortified dwelling housing a single large family (managing and protecting the 
territory), is characterized by a square floor topped by slender towers, usually a ground floor 
and two heights, a vestibule at the entrance with staircases generating two different spaces (for 
storage and stable), a corridor upstairs accessing the rooms for family use, roof and towers’ top 
floor for drying food and domestic animals (Rodriguez-Navarro & Gil Piqueras, 2018). The 
adobe has been traditionally used in the superior part of the kasbah, lightening the walls and 
allowing peculiar geometric decorations. 

In the Drâa valley, characterized by a system of six oases with palm groves, there are around 
300 villages of Berber origin (ksour), and many fortified houses (kasbah). The urban 
aggregation of the ksar is very dense, with houses leaning against each other, protecting from 
the heat and the sand. The patio is a core element of the Arab-Muslim house, both in the kasbah
and the dar, with functions of distribution and connection of the activities – through a perimeter 
gallery (at each floor) between the central vacuum and the private rooms – as well as lightening 
and ventilation. The traditional building process, involving the maâlem as holding the building 
know-how, concerns the use of the techniques of pisé (“alleuh”) and adobe (“toub”), the former 
generally used for outside walls and partitions at lower levels, the latter for walls at higher 
levels and elements without load-bearing function, and particularly for the surfaces of the 
central patio. Together with the earth, playing a key role, other material are used, such as palm 
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wood for horizontal structures, reeds for floors and roofing, stone above all for basements 
(Baglioni, 2011). 

Nowadays local population is leaving the traditional habitat and moving to isolated concrete 
block buildings, in the outskirt of cities or near the ksar. These changes in the way of living are 
causing degradation of earthen dwellings for lack of maintenance. Besides the new buildings are 
often characterized by low quality of concrete and poor construction technique (and not 
subjected to specific controls) (Rodriguez-Navarro & Gil Piqueras, 2018). 

Mud walls as peripheral fences have been spreading very quickly in the last decade, for 
delimiting property patches, following the emigration and the changes of land ownership. The 
limited height of the walls allows their integration into the landscape, but they anticipate habitat 
transformations through expected buildings within the lots. Some places in Mgoun Valley have 
been affected by emigration, disintegration of traditional social institutions and spreading of the 
market economy, with a fast and uncontrolled growth and importation of European architectural 
models (Nogueira Bernárdez, Asencio Juncal, García Ruiz de Mier & Álvarez-Ossorio 
Martínez, 2012). 

The pathologies affecting earthen constructions are related mainly to atmospheric agents and 
lack of maintenance, but also to defects in design and implementation, as well as limits within 
the building technique (Baglioni, 2011). Anyhow the traditional earthen building techniques 
prove to be the most suitable to the warm and dry climate conditions. 

3 HERITAGES AND CIVILIZATIONS OF SOUTHERN MOROCCO 

Home to a rich tradition of earthen construction, the pre-Saharan region of southern Morocco, 
which includes the Draá, Dadès, Ounila, and Ziz Valleys, is an important center of Amazigh 
culture and earthen architecture, with approximately 300 kasbah and 4,000 ksour. However, 
through obsolescence and abandonment, these sites are increasingly threatened and many are in 
danger of being lost. This is due partly to changes in the economic and social structures that 
originally supported them (Ce.R.K.A.S., 2016). 

In every village there were the well, the wash-tub, the barn, the mosque and the Koran 
school. Within some ksour, besides the ordinary houses, the fortified residences of the wealthy 
families (kasbah) had an urban structure similar to the urban fabric of Medieval Italian centres5. 

The rural fortified villages (ksour) are typical of the Drâa and Dadés valleys, dating back to 
the 15th century, when Amazigh began to settle and protect the village by high walls and towers 
in order to oppose the frequent attacks by nomadic tribes. Between the 9th and the 15th 
centuries the Drâa valley was crossed by the most important caravan path linking Europe with 
the city of Timbuctu in Mali (Cuneo, 1986). The valley preserved the highest number of villages 
(in the world) completely realized in earth. Differently from other Southern provinces, Tinghir 
province is not in state of neglect, testifying a deep attachment of the population to their own 
identity, origins and ancient culture (Bertini, 2011). Nowadays many ksour are degraded or 
collapsed. 

The mixed system oasis-town/village implies also the khettaras. Out of a total of 39 khettaras
in the valley, 21 have stopped to work or contain only a negligible flow in relatively wet years. 
The importance of khettara irrigation has therefore significantly decreased in most ksour. In the 
1970s and 1980s, thanks to state intervention by the agricultural extension office (ORMVA) of 
Ouarzazate, some of the remaining khettaras have been reinforced by concreting their tunnels. 
In the course of the 20th century, the majority of the other ksour lost almost all their khettara
water, leading even to the abandonment of agricultural fields (notably in Taghia and Ghallil 
n’Aït Isfoul), but has usually accelerated the development of motor pumping. Two main 
developments seem to underlie the decline of the khettaras in Todgha (De Haas & El Ghanjou, 
2000)).  

While in the past oases were stages along a path and supplying stations for merchants (also of 
gold and even slaves), nowadays oases suffer by water scarcity, since the achievement and 
maintenance of water resources are too expensive for the fragile economic context (Sadki, 
2009).

Moroccan oases, considered as biosphere zones of world interest, have played different roles 
through the history, in terms of scale, shelter, exchange and production. Within these marginal 
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territories the challenge consists in connecting economic efficiency, environmental protection 
and social equity with the safeguarding of natural environments (Ait Hassou & Yahyaoui, 
2008).

4 SOUTHERN MOROCCO CULTURAL HERITAGE. TANGIBLE AND INTANGIBLE 
VALUES, PRESERVATION AND VALORIZATION 

Adobe cities are relevant for their unique and sustainable architecture, for the role they played 
until just a few decades ago, for their being World Heritage Sites along a large adobe corridor 
across the Sahara Desert, from the Atlantic territories of Morocco, Mauritania and Senegal to 
the Arabian Gulf states and beyond. Some adobe cities are at risk of abandonment or 
transforming into modern concrete cities (Abufayed, Rghei & Aboufayed, 2011). 

Southern Moroccan heritage is characterized by tangible and intangible values, with 
particular reference to the outstanding cultural landscape, to the interaction between local 
communities and their territory, as well as to the practices and skills related to earthen 
architecture. 

Reconstruction, structural strengthening and technological solutions are needed, but also use 
of material as much as possible similar to the original one, maintenance and recovery of the 
traditional know-how (Baglioni, Rovero & Tonietti, 2016). 

Preservation and enhancement of earthen traditional architecture (and relative construction 
techniques) are to be pursued. 

Heritage recording is acquiring increasing relevance, both as a basis for methodologies of 
diagnosis, treatment and preservation of historic sites (and their management) and as a 
contribution in terms of posterity records of the built cultural heritage. An innovative heritage 
recording approach was carried out by CIMS, according to the requirement of CERKAS, for the 
documentation of the Kasbah of Taourtit in Ouarzazate in the perspective of its protection 
(Ekim, Santana Quintero, Percy, Ward, Fai, Gregg, Ouimet, Cancino & Boussalh, 2013). 

The interlinked tangible/intangible values, embodied in Moroccan living heritage, are related 
to socio-cultural dimensions, economic concerns and environmental issues. 

Earthen architecture has to be preserved for its recognized building qualities and valorized as 
a heritage resource for the socio-economic regeneration of regions and their communities. The 
tourism sector contributes to the regional economic development, but may also drive pressures 
and imbalances on the territory (Nogueira Bernárdez, Asencio Juncal, García Ruiz de Mier & 
Álvarez-Ossorio Martínez, 2012). Moroccan cultural landscape attracts investments and tourists, 
to be addressed/managed according to a sustainable perspective. 

5 HERITAGE PRESERVATION APPROACHES IN SOUTHERN MOROCCO 

5.1 Strategies and actions 
During the 1970’s, the Moroccan Ministry of Culture had already undertaken a system of 
inventory of the national heritage, with the technical support of UNDP and UNESCO, stressing 
the Southern rich architecture, neglected and damaged. A pre-survey on 300 kasbah and ksour
of particular value was carried out, as a basis for a conservation/rehabilitation programme in 
cooperation with other governmental departments. No preservation intervention followed and 
after a decade (1987) the Ministry of Culture, together with UNDP and UNESCO, set a Centre 
for the Conservation and Re-use of Southern Kasbas (CERKAS) with the specific task of 
heritage safeguarding and revitalization. The first project was the rehabilitation of Ksar Ait Ben 
Haddou, “a model of harmony between natural and man-made environment”, considered as 
having outstanding universal value and included in the World Heritage List. People would have 
come back to live in their homes if provided with basic facilities and opportunities for 
improving their standard of life (Michon, 1990). 

Several actions have been carried out, arising both from the public administration and private 
initiatives, in order to preserve some Moroccan sites, on the background of a huge cultural 
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heritage, characterized by thousands of constructions. The Moroccan Ministry of Housing and 
Urban Policy is committed in consolidating many ksour, improving security and living 
conditions (through repair, reinforcement and construction of support walls, beams, floorings, 
street paving), although some interventions, using concrete and steel, not always manage to be 
properly integrated with the vernacular environment (restoration of the Tachaouite Ksar). The 
Centre for Conservation and Restoration of Atlas and Sub-Atlas Architectural Heritage 
(CERKAS), with headquarters located in the Kasbah of Taourtit (city of Ouarzazate), aims at 
the preservation of the (religious/military/civil) architectural heritage of Southern Morocco 
(Atlas, sub-Saharan and Saharan areas): rehabilitation and improvement of historic buildings 
and monuments (made by stone or earth) in collaboration with relevant bodies and authorities, 
design of safeguarding programs, carrying out of technical and sociological studies, publication 
and dissemination, collaboration in comparative studies on earth architecture. The CERKAS has 
worked on the Kasbah of Taourtit (Ouarzazate), Ait Benhaddou, Tamnougalte Ksar (Zagora), 
community granaries of Fakhor and Sidi Moussa (Azilal region), community granaries of 
Ighrem N’ougdal and Tazleft (Rodriguez-Navarro & Gil Piqueras, 2018). 

Besides interventions by the Moroccan administration, many private initiatives, particularly 
by tourism entrepreneurs, have allowed the restoration of earth buildings, mostly kasbahs, as 
well as ksour or riads in the medinas, using traditional materials and techniques: the Ait Ben 
Moro Kasbah in Skoura (as tourist accommodation), the Cheikh Bassou ou Ali Kasbah in 
Tinghir (hotel), and Ksar El Khorbat in Tibejdad, alongside with an improvement of general 
infrastructures (sanitation network, street paving, city wall) (Rodriguez-Navarro & Gil Piqueras, 
2018). 

5.2 The stages of the preservation process 
The most relevant stages of the approach to the huge heritage of Southern Morocco are briefly 
described as follows. 

Between 1968 and 1974 the World Food Program for restoration of ksour in the Drâa Valley 
promoted development in 17 oases and the project raised interest for earthen architecture. 

In 1972, the Municipality bought the Glaoui family property, Kasbah Taourirt, for starting the 
first intervention by public funding. 

In 1975, an Inventory of kasbah in the Drâa Valley is carried out by the Ministry of Culture.
In 1989, CERKAS was established, with rehabilitation of the southeast part of the kasbah to 

host the new center. 
Between 2000 and 2007 there were aerial photo survey and inventory of the Drâa Valley 

heritage (Taourirt included). 
From 1997 to 2006, Project Terra was set up as a collaborative agreement between the 

International Centre for the Study of the Preservation and Restoration of Cultural Property 
(ICCROM), the International Center for Earthen Architecture at the École Nationale Supérieure 
d’Architecture de Grenoble (CRAterre-ENSAG), and the GCI, to promote the conservation of 
earthen architecture worldwide. Project Terra identified the need to address the conservation 
challenges facing earthen sites in northern Africa (Centre de Conservation et de Réhabilitation 
du Patrimoine Architectural Atlasique et Subatlasique & The Getty Conservation Institute, 
2016).

In 2006, the restoration of the Médiathèque (Riad of Jamila Tourquia) was carried out in the 
Kasbah of Taourirt; in 2010, the restoration and rehabilitation of building components in the 
restored south area, between the amphitheater and the Médiathèque. 

In recent years, the international discussion regarding the challenges facing the conservation 
of earthen sites has focused on the importance of adapting historic urban settlements, made of 
earth, to modern living conditions. This is a problem that earthen historic sites face while trying 
to adapt to changes in Latin America, the Middle East, northern Africa, and other regions of the 
world where large earthen ensembles of historical importance are being abandoned over time 
(Centre de Conservation et de Réhabilitation du Patrimoine Architectural Atlasique et 
Subatlasique & The Getty Conservation Institute, 2016). 

Besides the rehabilitation of Taourirt Medina, since 2003 CRAterre-ENSAG, in collaboration 
with CERKAS, has been producing interesting studies, such as Aït Ben Haddou Management 
Plan (2007), Conservation Manual for the Pre-Saharan Valleys of Morocco (2005), Building 
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Codes for Traditional Materials (2005–7), and Ksar of Aït Ben Haddou: Hopes and Perils 
(2008). 

The 2020 Vision for Tourism (December 2010), presented in Marrakesh, has focused on 
sustainable development and the promotion of a regionalization in order to allow the various 
regions to benefit from the potential already present within their territories6. 

6 SOUTHERN MOROCCO GOOD PRACTICES 

6.1 Case studies of ksar regeneration 
Along the former caravan route between the Sahara desert and the present city of Marrakech, 
the Ksar of Ait-Ben-Haddou (north-west area of Ouarzazate) is a UNESCO World Heritage Site 
(since 1987), with Property of 3.03 ha and Buffer zone of 16.32 ha. Located in the foothills on 
the southern slopes of the High Atlas (Ounila valley), the site is an eminent example of a ksar in 
southern Morocco, showing the main types of earthen constructions, dating back to the 17th

century, that may be observed in the valleys of Drâa, Todgha, Dadés and Souss. Besides, the 
traditional earthen habitat represents the vulnerable culture of southern Morocco, in the light of 
socio-economic and cultural changes7. It is an outstanding ensemble of earthen buildings, with 
defensive walls reinforced by angle towers: houses crowding together, the public square, a 
mosque, a caravanserai, two cemeteries (Muslim and Jewish) and a sanctuary. A fortified 
granary lies on the top of the hill. Differently from other ksour, the Ksar of Ait-Ben-Haddou has 
preserved its architectural authenticity with regard to configuration and materials. The large 
houses in the lower part of the village are regularly maintained, still using earth and wood, and 
preserve their decorative motifs. The recommendations of the five-year management plan are 
being implemented. The CERKAS (Centre for conservation and rehabilitation of the 
architectural heritage of Atlas and sub-Atlas zones) and the Moroccan authorities have been 
supported by UNESCO through a specific team from CRAterre-ENSAG (2008) for the analysis 
of the property, plans of action, and technical recommendations, with a key role of the 
management plan for the protection and development of the site (https://whc.unesco.org). The 
restoration work on the Ksar dwellings began in September 2016, undertaken by the State Party 
in collaboration with CERKAS. During 2017, the CERKAS was committed in finalizing the 
management plan, in collaboration with other stakeholders, for the creation of cultural activities 
(generating income) and the implementation of facilities (enhancing the site) (World Heritage 
Centre, 2017).  

The Ouarzazate territory, a base for excursions across the Drâa valley into the desert, is a 
famous cinema setting. 

The Ksar of Taourirt, in the present city of Ouarzazate, along the above caravan route, is a 
major earthen settlement with oasis (about two hectares), dating from the 17th century. Located 
at 1,160 metres of elevation, Kasbah Taourirt, a fortified earthen site of nearly 12,000 square 
metres, shows few remains from the 17th century and was built mainly in the late 19th century, 
when it became one of the residences of the Glaoui family, dominating the Southern Atlas 
Region until 1930s (French domination). In 2011 the Getty Conservation Institute and the 
CERKAS began to develop a Conservation and Rehabilitation Plan for Kasbah Taourirt, able to 
address socio-economic, cultural and technical challenges. The methodological approach 
involved documentation and research, emergency stabilization, conservation and rehabilitation 
planning (within the historic urban context and the natural setting), analysis of earthen materials 
and conservation of wall paintings, publication and dissemination (Boussalh, Cancino, Marcus 
& Wong, 2016). The methodology was likely to become a reference point for appropriate 
preservation and valorization of similar earthen sites in the region: respect of the original fabric 
and local building traditions, promotion of earthen building as a viable construction system, 
development of participatory processes (Centre de Conservation et de Réhabilitation du 
Patrimoine Architectural Atlasique et Subatlasique & The Getty Conservation Institute, 2016). 
Although the site had been partially restored in the late 20th century (by CERKAS with support 
from UNDP and UNESCO), many areas were in a state of disrepair. A comprehensive approach 
to heritage recording has been carried out, through the integration of surveying techniques 
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(Total Station EDM, Photogrammetry, 3D imaging, etc.) in order to provide documentation for 
an accurate diagnosis, with the purpose of emergency stabilization and integrated conservation 
planning of the earthen architecture settlement (Ekim, Santana Quintero, Percy, Ward, Fai, 
Gregg, Ouimet, Cancino & Boussalh, 2013). 

The rehabilitation project of Tamnougalt Ksar (Zagora, Drâa valley) aims at recovering 
buildings and services and strengthening the local culture. Kasbah des Caids (turned into a 
museum) has been restored using traditional techniques.

The Ksar of Tissergate, located in Souss-Massa-Drâa, is one of the pilot sites concerned by a 
Programme for the valorization of Moroccan ksour and Kasbah (MHPV), aimed at the 
rehabilitation of selected ksour and kasbah (also within the Drâa-Tafilalet region), improving 
the living conditions of the population, making public and private actors more aware of the 
potential of the heritage at stake, involving them into the process, and developing a 
methodological approach and a vision for the future (http://www.ma.undp.org). 

In 2006 the Agency for the Development of the South launched a programme for the 
restoration of the Ksar of Assa (the city of earth and stone), founded in the 12th century on a 
rocky peak overlooking the spring and the oasis. Assa extends over seven hectares around a 
zawiya and a great cemetery. The valorisation of the heritage site, linking Morocco to the Sahel, 
would have promoted local culture and traditions (through training of master craftsmen) and the 
increase of tourists (Naji & Rah, 2011). 

With reference to tourism accommodation, the exemplary case of Ksar El Khorbat in 
Tibejdad is worthy to be mentioned, involving a general improvement of infrastructures 
supported by private initiatives (Rodriguez-Navarro & Gil Piqueras, 2018). 

6.2 Interventions on ksour8

During the last two decades the governmental interventions for the recovery of the considerable 
heritage at stake have concerned some villages. Taourirt intervention is the most representative 
and complete both in the planning design and work implementation, and can be considered as a 
best practice for the way of involving the whole community into the project implementation 
(Centre de Conservation et de Réhabilitation du Patrimoine Architectural Atlasique et 
Subatlasique & The Getty Conservation Institute, 2016). 

During the previous years, other ksour had been subject to partial interventions. 
Ksar El Khorbat, not far from Tinejdad, was built around 1860 and has a population of about 

150 families. Within the fortified village, the earthen walls reflect light in a beautiful way. The 
ksar was restored in 2008-2010. A museum, opened in 2002, consists of three houses and 22 
rooms, and you can learn how different tribes lived together within the oasis. Not far from the 
ksar, on top of a hill, there is a spring called Tassabelbat and a related ritual9. 

Other interventions were expected at the Ksar Amezrou (Zagora), with rehabilitation by the 
municipality with the support of the Ministry of Home Affairs, within an approach focused on 
the vision for the future of the ksar, the mobilization of population, the strengthening of 
craftsmanship skills, etc.10. Within the Ksar Béni Zoli (15 km from Zagora) the rehabilitation of 
public spaces (for the community), as well as of the mosque, has been promoted; CERKAS 
intended to establish a museum on the site of an ancient kasbah; besides, a great number of 
workers, expert of earthen building, comes from this ksar. For the Ksar Chbili (near Rissani) a 
rehabilitation intervention was foreseen, by the Ministry of Health and a local association, and 
complementary actions were needed, as well as the adoption of a maintenance system. A pilot 
intervention on a ksar within the municipality of Zouala, between Erfoud and Tinjdad, was 
decided for a dynamic territory, developing strongly through several projects.

7 CONCLUSION 

Earthen architecture turns out as a living memory of people’s history and culture of the place. In 
Southern Morocco, particularly in the High Atlas mountain range and the pre-Saharan oases, 
there is an earthen architectural heritage of exceptional value, characterized by landscape 
integration and plasticity. During the last decades, political and social changes have contributed 
to the abandonment of many earth constructions. Some preservation actions have been carried 
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out, both by the public administration and by private individuals, as documentation, cataloging, 
graphic surveying, analysis, architectural restoration (Rodriguez-Navarro & Gil Piqueras, 2018). 

A process of cultural uprooting and change in the living habits of the population is 
contributing to the loss of the tangible and intangible values related to Southern Moroccan 
earthen architecture. These outstanding integrated urban settlements testify the traditional 
habitats, materials and techniques, the peculiar local identity, the relation with the oasis 
ecosystem. Southern Moroccan habitat and landscape should be preserved and valorised, 
promoting regeneration processes and responsible tourism for a sustainable local development 
(García Ramos, Marín Zofio, Carrión Ramirez, Mateos Delgado & García Saez, 2012). 

One of the contemporary characteristics of the oases of South Morocco is that most 
population manages to live still there thanks to the remittances by young people moving to cities 
or emigrating (to Europe)11. Without the human presence, the hope of safeguarding the relevant 
heritage, and the civilization which produced it, is almost none. Therefore it is crucial to create 
economic conditions able to allow a dignified living, at the basis of policies and strategies; 
otherwise any intervention is likely to fail. 

In some cases, actual references to planning instruments, rules, norms or laws are lacking; 
everything is submitted to the “ksar council”, constituted by the local representatives. During 
the last two decades many individual buildings have been realized, outside the ksar, along the 
oasis perimeter and the main streets; some kind of small detached houses, often in reinforced 
concrete, with typical forms and colours of the traditional constructions. Contrary to earthen 
constructions, these new modern buildings need materials which cannot be found in loco and 
above all have a relevant impact on landscape and local culture. While traditional earthen 
constructions manage to adapt, using some devices, to the difficult climate conditions, 
particularly keeping a thermal balance towards temperature ranges without energy waste, 
buildings in reinforced concrete need to be heated and cooled, with high levels of energy 
consumption. 

Many people refuse living within ksour, in earthen constructions, considering them 
inadequate old houses and symbols of social regression, not according to “modern rules”. 
Instead reinforced concrete buildings are considered as contemporary status symbols which 
almost everybody aspires to. Living within the ksar is often associated to being poor, not able to 
build a concrete house (Sadki, 2009). 

Therefore the survival of this huge, precious and unique heritage is linked to the 
governmental capacity of promoting policies able to make people stay, taking care of their 
villages, for various reasons. Ksour represent: 

- a cultural, architectural, urban and landscape heritage of outstanding scientific, 
archaeological, socio-economic and artistic value; 

- an essential feature of the national, Maghrebin, African and world architectural and 
urban heritage; 

- an evidence of the human ingenious adaptation to an outstanding natural, physical and 
human environment, and a practical example of sustainable development at low/zero 
environmental impact; 

- a unique example of know-how in the building practice, spatial planning, social 
organization and rational management of natural resources; 

- a symbol of deep-rooted territorial identity; 
- example of an evolved civilization, not properly recognized, likely to be supported for a 

future development (Sadki, 2009). 
Ksour are an occasion for reversing disadvantaged conditions into renewable resources, so 

that rough places, stressing environmental difficulties, turn out as places of great balance and 
ecological organization. Using rainwater, living again earthen architecture, managing properly 
local natural resources do not represent a delay compared with modernity, but a proposal for a 
more sustainable future. 
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Figure 1. The Drâa Valley. The figure shows the typical elements of the landscape, the territory and the 
urbanization of southern Morocco, in particular of the Drâa Valley. The Drâa a river, the most important 
waterway in the country, flows in the center of the urban system. Immediately behind, the oasis of palm 
trees are kept alive by water channels. The villages (ksour) lie on the rocky land, with kasbahs and other 
earthen constructions. The minaret, which is the only vertical element, stands out on all the other 
buildings. Nearby there are the mosque (jemaa) or more often the madrasa (the Koranic school 
associated with the mosque), a Muslim cemetery on a dry ground, sometime with a Zaouia (tomb of a 
saint). The urban system develops as a long linear conurbation according to many parallel sections 
starting from the river. Several new houses, built in concrete during the last thirty years, contribute to 
undermine the sustainability peculiarities of the whole system.

ENDNOTES 

1 Both the authors Antonio Bertini and Candida Cuturi authored the Section 1 (Introduction); Cuturi C. 
authored Section 2 (Earthen architecture in Southern Morocco. Genesis, evolution, degradation), 
Section 4 (Southern Morocco cultural heritage. Tangible and intangible values, preservation and 
valorization), Subsection 5.1 (Strategies and actions) and Subsection 6.1 (Case studies of ksar 
regeneration); Bertini A.,Caruso I. and Vitolo T. authored Section 3 (Heritages and civilizations of 
Southern Morocco), Subsection 5.2 (The stages of the preservation process) and Subsection 6.2 
(Interventions on ksour); Bertini A., Cuturi C., Caruso I. and Vitolo T. authored Section 7 
(Conclusion). 

2 Among the earthen settlements we remind Mari (3rd Millennium BC), the present Tell Hariri in Syria, on 
the banks of Euphrates, still preserved despite the war, and the Great Chinese Wall, originally built in 
earth and successively covered by stones and bricks. In China there is a great historical-architectural 
and town planning heritage, characterized by the use of earth, with wide cities completely excavated 
(Chao-Kang Chang and Blaser, 1987).

3 Cf. Mattingly D. J. et al., (2017), Long-term History in a Moroccan Oasis Zone: The Middle Draa 
Project 2015, in Journal of African Archaeology 15 (2017), p. 141. 

4 In South Morocco, the term “kasba” (from the Arabic “gasaba”) has taken a broader meaning than 
“fortress” (generally found in North Africa and North Morocco), being used to indicate 
defensive/residential mansions built by the feudal chieftains, the lords of the Atlas and their lieutenants 
dominating Atlasic and sub-Atlasic territories. Successively the term “kasba” has been used also with 
reference to single family/patriarchal dwellings, belonging to local landlords, stressing some features 
of military architecture; anyhow the castellated house with four towers at the corner and the central 
patio was locally called “tighremt” (Berber name meaning “small citadel”) (Michon, 1990). 

5 For a study-in-depth of the building typologies of Southern Morocco and the Drâa valley, Cf. Baglioni 
E., Rovero I., Tonietti U., (2016), Drâa valley earthen architecture: construction techniques, pathology 
and intervention criteria, in J. Mater Environment Science, 7 (2016), pp. 3499-3501. 

6 During the last decade Morocco has invested greatly into energy production at low environmental 
impact. Since 2017, near Ouarzazate, there is the world’s largest concentrated solar plant, and the 
whole complex is expected to work by 2020. Cf. Groupe de la Banque Africaine de développement 
and Climate Investiment Funds (2017), NOORo: la plus grande centrale solaire à concentration du 
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monde accroit la part d’énergies renouvelables dans la production d’électricité au Maroc; AA.VV. 
(2016), Drâa -Tafilalet. Nouveau pole économique, in Les éco suppléments, Mai 2016; Royaume du 
Maroc-Ministere de l’Energie, des Mines, de l’Eau et de l’Environnement Departement de l’Energie et 
des Mines, Monographie succinte du secteur de l’energie et des mines, Ouarzazate, 2017. 

7 UNESCO Criteria iv-v. Cf. https://whc.unesco.org/en/list/444.  
8 The main references for the good practices are the following ones:  Document de projet du «Programme 

d’accompagnement pour la valorisation durable des ksour et kasbah du Maroc » Page 19 sur 44, 26 
juin 2014; Centre de Conservation et de Réhabiltation du patrimoine architectural Atlasique et 
Subatlasique (CERKAS), (2016), Conservation and Rehabilitation Plan for Tighermt (Kasbah) 
Taourirt, Ouarzazate. 

9 According to a spring ritual, young women roll off the hill with their faces covered, until they come to 
rest at the bottom of the hill; they would find a husband in the direction they are facing. There is also 
an old Jewish quarter near El Khorbat. 

10 Document de projet du « Programme d’accompagnement pour la valorisation durable des ksour et 
kasbah du Maroc » Page 19 sur 44 26 juin 2014 

11 For in-depth-study of the point of view of the Amazigh population (often still called Berbers): Congres 
Mondial Amazigh, (2012), Maroc: Imider (province de Tinghir) spoliation des resources naturelles et 
résistance populaire, Tinghir, pp. 1-7. 
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1 INTRODUCTION 

The beginning of the construction of the Alhambra dates back to the IX century. However, it 
was Al-Ahmar, founder of the Nasrid Dynasty, who decided to establish in it the Court’s 
Headquarters in 1238 and began the reconstruction of the Alhambra, starting the construction of 
the building we know today. Water has a fundamental role in Nasrid and Islamic art in general, 
and consequently this architectural complex contains a large and diverse number of fountains, 
canals, spouts, ditches and ponds that are affected by microalgal colonization. 

Microalgae are one of the most important biodeterioration agents of ornamental fountains, 
mainly due to the presence of water. The alterations caused by these organisms are usually 
related to the formation of biofilms on the stone. These biofilms are composed by the own 
microalgae and a combination of substances excreted by them, and they promote several 
mechanisms that lead to deterioration of the underlying substratum. For instance, the stone 
surface loses cohesion because of the contraction and expansion of these biofilms, and this 
causes the detachment of stone fragments from the original material and its adhesion to said 
film. This is one of the mechanisms (apart from other exclusively biological mechanisms) by 
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ABSTRACT: The architectural complex of the Alhambra in Granada is an important part of our 
cultural heritage, both for its historical and artistic relevance. Selected as UNESCO World 
Heritage Site in 1984, it is currently one of the most visited monuments in Europe. In order to 
preserve it, constant conservation and restoration activities are needed. An important 
deterioration agent that affects cultural heritage is microalgae, which are capable of colonizing 
and modifying stone, especially those sites with high humidity or in which water is present, like 
the numerous fountains, ponds and channels in the Alhambra. Microalgae form biofilms and 
mats that cause aesthetic alterations on stone, as well as harmful chemical and physical changes 
like, for instance, mineral crust formation. In the present paper, we analyze the microalgal 
colonization and the state of conservation of the most relevant fountains in the Nasrid Palaces of 
the Alhambra, and we compare it with the state of conservation and colonization they presented 
25 years ago. Samplings have been carried out to identify the different species present on the 
fountains and to assess any modification on algal communities after this period of time, during 
which fountains have been subjected to different treatments and restoration processes. Presence 
of microalgae on the fountains and the characteristics of their communities after 25 years can 
serve as an indicator of the utility of the treatments employed for conservation. Despite some 
fountains have experienced an improvement regarding colonization in relation to the past, there 
are no significant changes regarding the type of the most persistent and mineralizing 
microalgae. It should be noted that the problem of algal colonization has not disappeared, and it 
would be very interesting to address it with an eye to the future. 
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which microalgae create mineral crusts composed primarily of calcium carbonate (Peraza et al., 
2005). An additional problem with biofilms and mineral crusts is that, once they have formed, 
they protect microorganisms from adverse conditions, such as drying or the effects of biocides, 
if they are present. In addition to physical damage, microorganisms also contribute to chemical 
deterioration with the release of metabolic products such as organic and inorganic acids. In 
conclusion, microalgae deteriorate stone over time and they cause a number of chromatic, 
physical and chemical alterations that pose a problem in the maintenance of the fountains and 
other artistic and cultural goods. 

In this work we have studied the state of conservation of the most representative fountains of 
the Alhambra and their colonization by microalgal communities, and we have compared it with 
the state they presented 25 years ago. Because of its greater historical and artistic value, we have 
focused on the most relevant fountains of the Nasrid Palaces. We have studied the fountain of 
the Court of the Golden Room (also called the fountain of the Mexuar), the northern and 
southern fountains of the Court of the Myrtles, the Fountain of the Lions and the fountain of the 
Court of Lindaraja. 

The fountain of the Court of the Golden Room is inside the Mexuar (derived from the Arabic 
term Maswar, the place where the Counsel of Ministers met). It is located in the center of the 
courtyard, which is connected to the Golden Room on the north. It is a gallonade fountain of 2 
meters in diameter located over a slightly sunken hexagonal base. This fountain was placed here 
in 1943 to replace another fountain that is still preserved today: the gallonade basin of the 
Fountain of Lindaraja. Apparently, when it was placed, the base on which it is settled was also 
rebuilt (Bolívar, 1994). 

The fountains of the Court of the Myrtles, commonly known as “guitars” because of their 
shape, are located at the north and south ends of a large pool, in the center of the Palace of 
Comares. Both fountains are schematic basins with a gargoyle through which the water flows 
into the pool. 

The Fountain of the Lions gives its name to the courtyard where it is located, which is in turn 
located inside of the Palace of the Lions. This is probably the most emblematic monumental 
fountain of the Alhambra. As it is today, this fountain consists of a twelve-sided sculpted and 
inscribed basin of 2’52 meters in diameter which appears to be supported by twelve lions that 
spurt water from their mouths, although actually it is supported by a simple central cylinder. 

The fountain of the Court of Lindaraja was constructed in 1626, using the basin that was 
located in the Court of the Golden Room of the Mexuar. It is located in the Court of Lindaraja, 
at the exit of the Palace of the Lions. The gallonade basin, of 2 meters in diameter, is positioned 
on the top of a pilaster placed inside another basin whose shape is the intersection of a square 
and a circle. 

Both the fountain of the Mexuar and the fountains of the Court of the Myrtles receive general 
mechanical cleaning periodically and algaecide treatment. On the fountain of Lindaraja, in 
addition to these treatments, chlorine tablets are used in the water. The Fountain of the Lions 
has its own purified and chlorinated water system, as well as being cleaned on a daily basis. 

2 MATERIALS AND METHODS 

2.1 Studied material 
We have studied a total of five fountains, all made of white Macael marble. For each fountain, we 
focused on one specific area for the sampling and the study of the state of conservation. The 
considered areas were the following: 1) The marble jet of the Fountain of the Mexuar. 2) The 
surface of the curb of the North Guitar of the Court of the Myrtles.3) The gargoyle of the South 
Guitar of the Court of the Myrtles. 4) The inner surface of the basin of the Fountain of the 
Lions. 5) The outer surface of the elevated basin of the Fountain of the Court of Lindaraja. For 
the comparative study of the state of conservation, photographs of all these areas were taken and 
they were compared with photographs of the same areas from 25 years ago taken from the 
doctoral thesis of Bolívar Galiano (1994). 
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2.2 Sampling 
With the permission of the competent authorities from the Council of the Alhambra and 
Generalife, representative samples of epilithic microalgae were collected from our five areas of 
study using scalpel and pliers in July of 2017. The samples were then fixed in a solution of 
glycerol and glutaraldehyde 25% for their conservation and further examination. 

2.3 Identification of algae 
For the identification of the different algae, all the samples were examined by stereoscopic 
microscope and optical microscope; the different species were identified using the following 
keys and taxonomic identification works: Bourrelly (1966), Bourrelly (1970), Komárek and 
Anagnostidis (1998), Bolívar Galiano and Sánchez Castillo (1999), Komárek and Anagnostidis 
(2005) and Komárek (2013). Each species forming the algal communities were quantified by the 
assignment of an index (+ - 5) depending on their proportion in the sample. The indexes 
represent the following percentages in relation to the total: + = 0-1%; 1 = 1-10%; 2 = 10-25%; 3 
=  25-50%; 4 = 50-75%; 5 = 75-100%. The results were compared with those obtained from 
samplings carried out in the same time of the year 25 years ago by Bolívar Galiano (1994). 
These samplings took place between July and August of 1992 and 1993.    

2.4 Algal cultures 
Some of the samples were cultured in solid medium for the identification of certain groups of 
microalgae. The cultures were elaborated in agar plates with BBM medium for the culture of 
green algae, and BG11 medium for the culture of cyanobacteria. We used an agar concentration 
of 2%. 

3 RESULTS 

The algal populations that colonize the fountains generally give rise to epilithic formations (that 
is, which grow on the stone) visible to the naked eye. They form films, pustules or mats of 
different colour schemes depending on the species that form them. 

In the fountain of the Court of the Golden Room we studied the marble jet of the fountain, 
which is composed of two differentiated bodies: the upper one above the water, and the lower 
one, which is bigger and whose cross section goes from star-shaped to square at the base. In 
1992 the jet presented pitting (loss of matter in the form of small cavities) on its horizontal 
surfaces, inside of which there were, in addition, pustular communities of algae. It also had 
cracks in its base, and it was clogged due to the proliferation of organisms and sediments on the 
inside. It presented incrustations of pustular communities and stromatolitic algae, and crustal 
accretion on its submerged area (Fig. 1a). This fountain was restored in January 2017, so 
currently it presents hardly any alterations. The clog and the cracks have been repaired, and the 
marble jet is much cleaner, without biological crusts (Fig. 1b). However, the pitting is still 
present on the upper body, although there are no longer algal communities associated with it. In 
July 2017 samples were taken from the surface of the marble jet that was submerged in the 
water of the basin. The concavities of the lower body of the jet presented a green film 
constituted by an apparently unialgal population of the genus Apatococcus (coccoid green 
algae). About 25 years ago, in the same area, a complex community of microalgae was found, in 
addition to the genus Apatococcus. This community included pustules, mats and crusts, and the 
following species were predominant: the filamentous cyanobacteria Phormidium favosum, 
Phormidium uncinatum, Lyngbya sp and Oscillatoria sp; the coccoid cyanobacteria 
Chamaesiphon sp and Pleurocapsa minor; the filamentous green algae Stigeoclonium sp; and 
diatoms such as Gomphonema sp, Nitzschia sp and Fragillaria sp. 

In the north fountain of the Court of the Myrtles we focused on the curb of the basin. In 1992 
it presented concretions and pustules of algae on its outer surface caused by splashing of the jet, 
as well as loss of matter in the form of pitting and disintegration, and peeling. The curb was 
covered with a casmolithic greenish brownish film (that grew on cracks and fissures) (Fig. 2a) 
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formed by populations of Chlorogloea microcystoides (coccoid cyanobacteria) and Schizothrix 
gomontii (filamentous cyanobacteria). At the present moment, the concretions and the biological 
film have been eliminated, and no superficial growth of any type of algae is observed. However, 
the stone is still quite deteriorated, presenting pitting, disintegration and peeling (Fig. 2b). 

Figure 1. Comparison of the marble jet of the fountain of the Mexuar. a) year 1992; b) year 2017.

Figure 2. Comparison of the curb of the north fountain of the Court of the Myrtles. a) year 1992; b) year 
2017. 

In the South Fountain of the Court of the Myrtles, we studied the state of the gargoyle. 25 
years ago there was crustal accretion, especially on the horizontal surface of the gargoyle, 
submerged in the water, as well as algal growth (Fig. 3a). At the present moment the state of the 
gargoyle has not changed significantly: it still presents green films, mineral crust and superficial 
deposits, especially at its end (Fig. 3b). We took samples of the mineral crusts from the inner 
surfaces of the gargoyle, both from the horizontal surface, which is submerged under the water 
that flows into the pool, and from the vertical surface, which is a more amphibious area. Said 
crusts were mainly constituted in the present by the following species: the filamentous 
cyanobacteria Phormidium sp, the coccoid cyanobacteria Chlorogloea sp, and diatoms of the 
genera Cymbella and Navicula. About 25 years ago, the predominant species found in the same 
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area were the following: Phormidium subfuscum and Phormidium uncinatum (filamentous 
cyanobacteria), Pleurocapsa minor (coccoid cyanobacteria), the filamentous green algae 
Cladophora sp and Leptosira trombi and diatoms such as Achnanthidium sp and Navicula sp. In 
this area, algae growth has persisted and, although there have been changes in the populations, 
some types of algae remain stable. 

Figure 3. Comparison of the gargoyle of the south fountain of the Court of the Myrtles. a) year 1992  b) 
year 2017. 

In the Fountain of the Lions we studied the inside of the basin in both periods of time. In 
1992 the inner surface of the basin presented a stratified biological film of variable coloration 
(mainly olive green) (Fig. 4a). A multi-colored crust was also present on the horizontal surface 
of the step located just below the water level. The predominant species in this crust were: the 
filamentous cyanobacteria Phormidium calidum and Calothrix elenkinii, and the filamentous 
green algae Oedogonium sp and Cladophora sp. At the present moment, this is one of the 
fountains that present least algal growth. Due to its importance, it is more thoroughly 
maintained in comparison to other fountains, and the basin is very clean (Fig. 4b). In 2017 
samples were taken from the amphibious area of the inner vertical surface of the basin and no 
species of algae were found in summer; however, a remarkable population of a diatom species 
(Achnanthidium sp) was found in a vertical submerged area in a later sampling, on February 
2018. 

Finally, in the fountain of the Court of Lindaraja, we focused on the outer surface of the 
marble gallonade basin that is elevated on a pilaster made of limestone from Sierra Elvira. In 
1992, a predominantly green biological film and chromatic alterations such as limonitisation 
(colorations associated with the oxidation of iron minerals) were found in the basin (Fig. 5a). 
There were also crusts, efflorescence and loss of matter caused by the erosive action of water, 
especially in the south orientation, where the water overflowed. At present the state of this 
fountain has not improved significantly. The biological films still remain, and they coexist with 
accretions and other superficial deposits (Fig. 5b). Efflorescence has been eliminated, but no 
effort has been made in order to eliminate the microorganisms. In 2017 we took samples of a 
dark green nodular film that grew on the engraving of the basin, and that was mainly constituted 
by a population of coccoid cyanobacteria of the genus Chamaesiphon. Although in a much 
smaller proportion, coccoid green algae of the genus Apatococcus was also present. About 25 
years ago, Apatococcus lobatus also grew in this area, forming part of a mat whose predominant 
population was the filamentous cyanobacteria Symploca muralis. 
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Figure 4. Comparison of the inner vertical surface of the basin of the Fountain of the Lions. a) year 1992: 
b) year 2017. 

Figure 5. Comparison of the outer vertical surface of the elevated basin of the fountain of the Court of 
Lindaraja: a) year 1992; b) year 2017. 

4 DISCUSSION 

In general terms, it seems that the state of the fountains has improved in relation to the state they 
presented 25 years ago. Restorations and continued maintenance of the fountains have made this 
possible. However, we observe different scenarios in the different areas of study. 

At some points there has been an obvious change in relation to colonization by microalgae. It 
is the case of the north Fountain of the Court of the Myrtles, the Fountain of the Lions and the 
fountain of the Court of the Golden Room. The biological film that covered the curb of the north 
fountain of the Courts of the Myrtles 25 years ago has been completely removed, thus 
eliminating the casmolithic populations that damaged the stone. Although the fountain has not 
been restored and continues to present alterations in the curb, the elimination of the algae 
prevents further deterioration, since the populations that grow on cracks and fissures cause an 
acceleration of the deterioration of the stone. The Fountain of the Lions is currently one of the 
fountains of the Alhambra that presents less algal colonization, since it is one of the most 
emblematic works of the monument and it undergoes a thorough maintenance. In fact, it is the 
only fountain that has a water purification system. Because of this, it is understandable that the 
algae that 25 years ago were part of a community inside the basin and had formed an important 
mineral crust are no longer present. Currently the basin is very clean, and in the sampling on 
July of 2017 no algal populations were found. In spite of this, it is interesting to mention that in 
a later sampling (in February 2018) a population of the diatom Achnanthidium sp was found in 
that same area. This shows that, despite the treatment used on the water, there are still 
populations of algae capable of growing on the stone and potentially damaging it. The case of 
the fountain of the Court of the Golden Room is similar to the previous two. Although in this 
case the fountain is not completely exempt from colonization by microalgae, there has been a 
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reduction of it, both in extension and in complexity. Where 25 years ago was a complex 
community constituted by different species that formed mats and mineral crusts, in the present 
there is only one unialgal population. This fountain has been restored very recently, at the 
beginning of 2017, so it is understandable that colonization by microalgae is currently low. 
Despite this, we observe how the Apatococcus genus, which was already present 25 years ago 
together with many other species, has been able to persist over time and to proliferate again. 
This could be indicating a greater resistance of this type of algae to the treatments that are used 
in the maintenance of the fountain. 

In the areas studied in the south fountain of the Court of the Myrtles and in the fountain of the 
Court of Lindaraja, there is not much improvement in terms of conservation and colonization by 
microalgae. This is probably because their maintenance over time has been less stringent than 
that of other areas. Algal communities continue to appear in the studied areas in both fountains 
as they did 25 years ago. The gargoyle of the south fountain of the Court of the Myrtles 
continues to present mineral crusts formed by different types of algae, and the state of the 
fountain of the Court of Lindaraja has changed the least over time: the colonization by 
microalgae of the outer surface of the elevated galloned basin is still remarkable. The species of 
algae that colonize these two fountains have varied slightly over the years. However, it should 
be noted that some types of algae remain stable, like the genus Phormidium in the South 
Fountain of the Court of the Myrtles, which continues to be one of the predominant species after 
25 years, and the genus Apatococcus in the fountain of Lindaraja, although the latter seems to 
appear in a smaller proportion at present. 

5 CONCLUSIONS 

In general, we observe that the populations of algae that colonize the fountains we have studied 
have not changed much over time. In most of the fountains where microalgae still grow, there 
are species that remain constant, showing that they have resisted the different treatments and / or 
restorations that have taken place. In the case of the fountain of Lindaraja, we observe a great 
diversity of algae proliferating despite the fact that its water is treated, in addition to algaecide, 
with chlorine tablets. This indicates that this treatment with chlorine, which is sometimes quite 
aggressive for the stone of the fountain, is not enough to avoid colonization by microalgae on its 
own. In the fountains subjected to more rigorous maintenance, like the Fountain of the Lions, 
microalgae growth is lower, but it has not been completely eliminated. 
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1 INTRODUCTION 

In recent years, new technologies have gained importance as an instrument for the cultural 
heritage, due to factors such as accessibility, participation and personalization. Furthermore, as 
cultural institutions have started focusing more on sustainability and related issues, the digital 
approach has evolved into a valuable resource for heritage communication and valorization. 
Virtual Museums and Augmented Reality applications have become particularly widespread 
among monuments and museums, encountering the favor of the general public and proving they 
can be a powerful ally for academics, despite still being underused in research. 

This paper briefly highlights the key features of employing such technologies in a cultural 
institution, presenting the framework of reference for the project described in the second part of 
the paper. Subsequently illustrating the Virtual Museum and AR app for the Alhambra of 
Granada, the research focuses on the advantages of their use, particularly in regard to the 
sustainability of the cultural heritage. 

2 CHARACTERISTICS AND ADVANTAGES OF VIRTUAL MUSEUMS 

In 1998, the concept of a Virtual Museum was introduced to the academic community and 
defined as a “logically related collection of digital objects” (Schweibenz, 1998). While similar 
museums do not host physical artifacts and may therefore lack what is commonly referred to as 
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personalized interactive communication. Through the design and creation of a Virtual Museum 
and an Augmented Reality experience for the Alhambra, this project highlights the connections 
between the monument and the artists it inspired. The tridimensional reconstructions of the 
Alhambra and cultural heritage layers provide a direct comparison between the contemporary 
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encourage research through easier on-site and remote access to archival and bibliographical 
documents. Moreover, they show the Alhambra as a cultural crossroads, aiding the 
interdisciplinary effort to protect and promote such unique heritage. 
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‘aura’, these instruments have demonstrated their capability to offer users meaningful 
experiences, especially with regards to the transmission of knowledge. 

The characteristics of connectedness, accessibility and flexibility, as well as the 
interdisciplinary and multimedia approach were identified as key factors for Virtual Museums 
since the first studies on the subject, and remain to this day fundamental to understand the 
importance and potential of such technology, from both a practical and ethical point of view. 

2.1 Access beyond borders and disabilities 
Virtual Museums take advantage of the internet to share digitized information concerning 
museum collections or monuments. Thanks to such use of the world wide web, any 
geographical limitation becomes significantly less influencing when trying to gain access to 
these resources. The artwork and related documents, in fact, can be made available to any users 
with an internet connection, an ever-increasing number which virtually grants access to every 
and any individual. 

Moreover, a well-organized Virtual Museum can become a valuable tool for users affected by 
disabilities, especially through an attentive use of a variety of media. By providing several ways 
through which the collection can be experienced, this technology can offer a fairer and more 
equable approach to knowledge, reducing the exclusion of disabled visitors sometimes 
determined by the physical conditions of monuments and museums. Some examples for 
visually-impaired users include audio files presented as alternatives to texts and websites that 
can be easily interpreted by screen readers, as well as the possibility to download models of the 
artwork that can be printed in three dimensions and therefore experienced via touch. 

2.2 Comparative and interdisciplinary research 
Among the numerous advantaged of improved accessibility, the consequent increment in 
academic interest is one of the most important elements for the conservation and valorization of 
the cultural heritage. Thanks to the implementation of Virtual Museums, research material, in 
the form of both artwork and documentation, can be digitized, made readily available online and 
therefore accessed remotely. 

Because of a similar aid in studying monuments and museum collections, scholars are able to 
analyze the artwork despite issues such as distance or economic limitations. The use of 
resources from Virtual Museum, then, becomes especially relevant in studies concerning 
comparison among different cultures or artifacts belonging to collections in distant locations. 
Moreover, this instrument not only encourages multicultural scholarly collaboration, but it also 
fosters interdisciplinary studies, as academics from different fields can freely access the 
resources of the Virtual Museum. 

Furthermore, such technology proves particularly helpful for reuniting documentation, which 
can be often scattered among archives and libraries. The employment of a complex, non-linear 
system to organize information allows to create more numerous and logical connections among 
documents and artwork, while at the same time taking advantage of technology to simplify the 
search for such elements. 

2.3 Sustainable and democratic knowledge 
Because of features such as high accessibility and increased scholarly involvement, Virtual 
Museums can become pivotal instruments in the development of a sustainable approach to the 
creation and transmission of knowledge. 

In the first place, such technology has a positive impact in the democratization of knowledge. 
In fact, as highlighted in the previous paragraphs, it allows access to cultural resources not only 
regardless of geographical boundaries, but also minimizing costs and considering the necessities 
of users affected by disabilities. 

Moreover, the ability to access resources remotely noticeably lowers the impact of tourism on 
monument and museums. The sustainability of such system is an especially important feature 
for those cultural structures that are trying to reconcile maximum visibility with conservational 
concerns, such as limited entries due to delicate environmental conditions. 
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3 CHARACTERISTICS AND ADVANTAGES OF AUGMENTED REALITY

Despite still being perceived as a novel technology, Augmented Reality has been considered a 
powerful tool for the cultural heritage since the last decade of the past century. In fact, such 
instrument was used in the “Meta-Museum” project proposed in 1996 for the archaeological site 
of Otsuka, Japan, where digital reconstructions were first introduced as a central element for 
analogous instruments (Mase et al., 1996). 

Similarly to Virtual Museums, of which they are often companions, Augmented Reality 
applications for monuments and museums offer several communication advantages, such as the 
use of numerous media, the organization of complex information and the high level of 
engagement. In recent years, the employment of such applications for the heritage has been a 
common strategy among prestigious cultural institutions worldwide, proving successful as a tool 
to interest and involve the public. 

3.1 Personalization and participation 
Augmented Reality applications have been favored by monuments and museums because one of 
their key characteristics is allowing the creation of personalized experiences for the visitors. 
Users of different ages, educational backgrounds and interests are offered specific content, 
which can be tailored depending on the preferred learning method and type of media, such as 
text, audio, images or video. As in the case of Virtual Museums, this variety provides more 
opportunities for inclusive experiences, aiding cultural institutions in offering alternative 
options to visitors affected by disabilities. 

Furthermore, Augmented Reality applications can take advantage of the technology to 
include interactive components, for examples games such as virtual scavenger hunts to engage 
with younger visitors. These edutainment techniques have proved their successfulness in 
helping users better retain the information, as they provide a form of active learning which is 
rarely offered through other guided visits. 

Thanks to factors like personalization and participation, Augmented Reality applications are 
one of the best instruments through which visitors can have an emotionally meaningful 
experience when learning about the artwork. The use of a novel and attractive tool, in fact, can 
change the user’s perception of the visit, transforming it into a highly engaging and entertaining 
activity. Reconnecting the visitors with the artifacts displayed and reclaiming the experience as 
a profound moment helps the process of knowledge acquisition, as information connected to 
strong feelings is easily remembered. Moreover, it allows the creation of a personal bond with 
the artwork, fundamental to instill in visitors a deep care for the monument or the collection, 
thus increasing the visitor’s involvement in its conservation and valorization. 

3.2 Access to archival and bibliographical documents 
Augmented Reality applications for the cultural heritage can be employed as an instrument 
complementary to Virtual Museums with regards to accessibility issues. In fact, while Virtual 
Museums, as underlined in the previous paragraphs, grant remote access to the artwork, 
Augmented Reality applications can offer on-site access to the related documents. This feature 
becomes a powerful aid for scholars interested in studying the collection and comparing 
archival resources at the same time, however, it also provides the general public with the 
opportunity to discover documents that they would hardly ever consider investigating. 

Both factors constitute important advantages from a conservational point of view for both 
archives and libraries, which, despite their cultural value, are often perceived as uniquely for 
researchers. The use of Augmented Reality can change the image of such institutions, as 
offering documents to non-academics fosters a sensibility towards bibliographical and archival 
efforts, underlining their importance. At the same time, readily available on-site resources 
encourage scholarly research and therefore increment the use of libraries and archives. 

Chapter 9: Muslim heritage

1917



3.3 Preservation and conservation 
As previously mentioned, the employment of Augmented Reality applications can be 
instrumental to the conservation of the cultural heritage. Besides its advantages for valorization, 
like offering a variety of learning tools, fostering research and creating emotional attachment to 
the artwork, Augmented Reality can also be used in specific tasks with the objective of aiding 
curators and restorers in their efforts to preserve monuments and collections. 

A case that can be applied to several cultural institutions is the employment of digital model 
to monitor the state of conservation of the artwork. In fact, tridimensional virtual 
reconstructions are often included as a primary content for Augmented Reality applications, due 
to their high visual impact and consequent successfulness among visitors. However, creating an 
archive of such models and implementing a protocol of periodic comparison among the most 
recent one and the state of the artwork can be beneficial to discover possible changes. In 
particular, the process would offer two main advantages, timeliness and measurability: a well-
implemented comparison protocol has the potential to identify changes fairly soon after they 
happen, therefore allowing a rapid intervention when necessary; on the other hand, the precision 
granted by the use of virtual reconstructions allows to properly assess the changes and predict 
their evolution. Finally, the tridimensional models can prove their usefulness when a restoration 
process must be considered, particularly as they allow restorers to simulate delicate procedures. 

4 TECHNOLOGY FOR THE CULTURAL HERITAGE IN GRANADA 

As highlighted in the previous paragraphs, the employment of technology as an instrument for 
education and research in cultural sites has become a successful global trend, appreciated by 
visitors and curators alike. Before illustrating the proposed project for a Virtual Museum and an 
Augmented Reality application for the Alhambra of Granada, this paragraph is dedicated to a 
brief description of the context in which it is developed. Cultural institutions in the city of 
Granada have, in the past years, experimented with technology with different modalities and 
objectives, especially through experiences such as the “Casa Zafra” app and the digital 
reconstructions for the “Dobla de Oro” in the Albaicín, and “TagCloud” and “La Alhambra 
Oculta” in the Alhambra. 

In the Albaicín district, where several historical Islamic residences are located, the Agencia 
Albaicín Granada offers an Augmented Reality application to guide visitors through the area. 
The “Casa Zafra” app, in fact, provides users with an interactive map and different tour routes 
for adults and children, as well as including archival photographs of numerous landmarks, in 
order to allow the comparison between the image and the contemporary aspect. 

Likewise, the “Dobla de Oro” route through the district also employs Augmented Reality to 
interest visitors of the most prominent heritage sites of the Albaicín. Organized in collaboration 
with the Council of the Alhambra and Generalife, the project uses tridimensional virtual 
reconstructions of aristocratic homes and thermal baths from the Zirid and Nasrid periods, 
underlining characteristic elements of their architecture with brief informational texts. 

The most emblematic monument of Granada has been the focus of technological applications 
as well. In 2013, in fact, the Council of the Alhambra and Generalife started the three-year-long 
“TagCloud” project, providing the public with downloadable information about the palatial 
complex and allowing visitors to share their experience by commenting and uploading content 
visible to other users. More recently, the Council has also commissioned the project “La 
Alhambra Oculta”, which offers information through texts, images, videos and reconstructions 
about those parts of the monument that cannot be accessed due to restoration processes or 
security issues. 

Analyzing the examples illustrated above, it is possible to notice how cultural instructions in 
the city of Granada follow the worldwide inclination towards the inclusion of technology to 
attract visitors. Because of features such as intuitive interaction and novelty, the projects 
developed in these UNESCO World Heritage sites have encountered success among users and 
have generally been seen favorably by experts. However, such experiences only constitute a 
limited sample of the potential these instruments offer, and are mainly aimed towards the 
general public, ignoring the scholarly community. In the following section, this paper highlights 
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how the proposed project for the Alhambra combines the use of a Virtual Museum and 
Augmented Reality to create an experience appealing to both visitors and academics, with the 
objective of improving the conservation and valorization of the monumental complex. 

5 ARTISTS OF THE ALHAMBRA: A VIRTUAL MUSEUM AND AUGMENTED 
REALITY EXPERIENCE 

The use of new technologies as a communication strategy for monument and museums is both 
extensive and successful, as underlined by the brief excursus on the recent employment of such 
tools in the city of Granada. Their potential, however, is largely unexploited, especially as an 
instrument for the creation of knowledge. 

Because of these reasons, this paper proposes a project aimed at both scholars and visitors, 
concentrating on the design and creation of a Virtual Museum and an Augmented Reality 
experience for the Alhambra focused on highlighting the connections between the monument 
and the numerous artists inspired by it. 

The content offered through both tools aims at placing the Alhambra in a broader historical 
context, which, unfortunately, is often ignored by tourists. Providing comparisons between the 
monument and the artwork depicting it offers tangible proof of its importance as an artistic 
influence, as well as a symbol for dialogue between East and West. Thanks to such documents it 
is possible to underline the connections between the city of Granada and the history of Spain, 
Europe and the world, dismantling the impression, all too common among visitors, that the 
Alhambra exists in anachronistic and fairytale-like isolation, while at the same time preserving 
and even enhancing the fascination it exercises upon the public. 

5.1 A Virtual Museum for the Alhambra 
Through centuries, the monumental complex of the Alhambra has been a source of inspiration 
for a number of artists, whose masterpieces mostly have survived and are still available to 
document the history of the palace. Therefore, due to the nature of the project and its objectives, 
the core of the Virtual Museum is a database of these artists and their works, catalogued in order 
to constitute the basis for the development of a comparative study on the depictions of the 
Alhambra, especially considering possible differences with the aspect of the monument itself. 

Moreover, this corpus exemplifies how a single subject can be interpreted and seen through 
different lenses, depending on the time period and personal style of the authors. An emblematic 
case is the 19th century dichotomy between Romanticism and the objective approach to the 
architectural spaces of the palatial complex. 

In Gustave Doré’s etchings, the Romantic style deeply influenced the proportion of the halls 
represented in his work, as well as the general atmosphere, which relayed strongly on themes 
such as the oriental mystique, the darkness of the night, the state of ruin and abandonment of the 
monument. While the latter was partly justified by the actual historical conditions and became a 
contributing factor in encouraging a restoration of the Alhambra, Doré’s views did not aim to be 
trustworthy representations, but rather, evocative and imaginative impressions of a space still 
perceived as a palace from “One thousand and one nights” (Daviller & Doré, 1881). 

On the other hand, some of Doré’s contemporaries, most notably Owen Jones, approached 
the monument as the subject of a rigorous and thorough analysis intended to identify new 
decorative motifs and to develop a taste for a type of architecture different from the Greco-
Roman one and its derivations. In his works, Jones focuses on the details of the Alhambra, 
carefully emphasizes its colors and offers a more faithful representation of the Alhambra, 
although his attempts at objectivity lack Doré’s pathos and involvement (Goury & Jones, 1842). 

While both Doré and Jones experienced the monument by visiting it personally during their 
travels, in the 1860s and 1830s respectively, their view was fundamentally different not only 
because of the personal styles they developed, but also due to the influence of the diverging 
artistic currents to which they ascribed and which defined their objectives in representing the 
subject. However, it is important to notice that neither perspective is objectively truthful: as 
previously underlined, Doré changed the proportions of the architecture in order to enhance the 
sense of grandeur of the palace, while Jones had the tendency to draw as intact and complete 
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areas that were damaged, as to preserve their symmetry (Barrio Marco & Fernández Bahíllo, 
2014). 

Such differences are commonplace when analyzing the artwork depicting the Alhambra and 
prove quite helpful in reconstructing the monuments aspect through the centuries. As 
exemplified by Jones and Doré, artists from the same period can provide us with different 
representations, employing a range of expedients to achieve the desired effect, often in line with 
a specific stylistic current. Nevertheless, the study of such tendencies and the devices used to 
modify the actual aspect of the monument is a valid starting point to understand which elements 
of such depictions can be considered trustworthy, and therefore to obtain accurate 
reconstructions of the Alhambra through its history. For example, to model the Alhambra in the 
19th century, academics can rely on Jones’ artwork for the proportions and use of color, while 
trusting Doré’s representations regarding the state of conservation of the palace. 

Indeed, thanks to such use of the graphic and textual documentation on the Alhambra, it is 
possible to create detailed and trustworthy digital reconstructions of the monumental complex in 
different phases of its history. These models are a fundamental element of the Virtual Museum, 
as they can be used to offer a proper comparison both with the artwork and with other time 
periods, highlighting differences, modifications and similarities in a direct and intuitive way. 

In the first place, it is necessary to model the contemporary aspect of the monument, as it is 
the basis for any other reconstruction. In order to achieve this objective, it is possible to employ 
two different strategies, photogrammetry or tridimensional laser scanning. While 
photogrammetric methods are generally regarded as easier and cheaper, they could present 
problems regarding lighting, especially in the case of strong shadows produced by direct 
sunlight. It would therefore be difficult to use it in the courtyards of the Alhambra, as the 
programs could misinterpret the difference in light as inexistent peaks and valleys in the 
geometry. On the other hand, laser scanning offers a better performance in such cases, but such 
technique often provides poor results when handling complex textures as the plasters 
decorations of the monument. 

The optimal strategy is therefore a combination of the two methods, further integrated with 
models created through CAD software when necessary. The use of such program also allows to 
modify the initial reconstruction, adding or subtracting elements according to the archival 
documents, therefore obtaining models representing the various historical phases of the 
Alhambra. Moreover, the reconstructions obtained thanks to these procedures are geolocalized, 
thus they can be used for the Augmented Reality application as well as the Virtual Museum. 

The final component of such models is the addition of the same archival images that have 
been used to create them. In fact, the graphic documents obtained from the resources available 
in the Library and the Archive of the Alhambra are not only a fundamental tool for the scholars 
involved in the creation of the digital reconstructions, nor are they intended to be offered simply 
through the database of artists and related artworks. In order to truly underline their value, these 
depictions of the monumental complex are virtually located in the models in such a way that 
respects the perspective of the artist when representing the Alhambra. This technique allows the 
users to directly compare the depiction with the reconstructions, and thus with the actual aspect 
of the palace, underlining the changes that the authors chose to apply in their representations. 
One of the objective of the project is precisely encouraging the curiosity that can be sparked by 
this juxtaposition, hopefully resulting in a stimulating series of research questions that can 
further the valorization of the Alhambra. 

5.2 An Augmented Reality application for the Alhambra 
As previously mentioned, this project also proposes the employment of an Augmented Reality 
application as a natural extension of the Virtual Museum. Designed as a tool to guide users in 
their visit of the monumental complex of the Alhambra, the app offers the content from the 
Virtual Museum directly on site, in order to provide the public with a more informative and 
captivating experience. 

The use of both digital models and archival images allows to focus the attention of the users 
on the evolution of the monument and its representations, an aspect that, unfortunately, is 
largely overlooked by most visitors. The direct comparison that such a feature provides thanks 
to the use of cultural heritage layers underlines the importance of both the changes that the 
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architecture has undergone and the modifications that the artists have included in their works, 
while highlighting the multifaceted history of the palace. Moreover, the Augmented Reality 
application offers a more immersive and comprehensive experience than a traditional 
audioguide, as it superimposes the digital information directly on the physical environment and 
it takes advantage of different media. 

This aspect in particular also provides visitors with a more inclusive educational tool, as the 
employment of an array of content types grants better access to users, adapting to their learning 
styles and preferences, as well as accounting for disabilities and learning disorders. 

Furthermore, the Augmented Reality application is intended to be expanded beyond the core 
contents of the Virtual Museum, especially through the addition of a series of edutainment 
modules. Such activities offer an entertaining and engaging way to learn, particularly with 
games, puzzles and scavenger’s hunts, encouraging a deeper exploration of the palatial complex 
and its features, thus highly improving the user involvement and their perception of the visit. 
This is, of course, especially true for the younger generation, but similar techniques can be 
employed for visitors of any age. 

Another expansion of the application can be provided by the inclusion of objects from the 
Museum of the Alhambra. The creation of digital models of such artifacts would follow the 
same procedure as the reconstructions of the monument, with significant advantages determined 
by the smaller volume, the ability to better control lighting conditions and the fact that the 
objects have been partially catalogued online and are available at “Colecciones En Red. 
España”. Once again, the addition of these artifacts would be a contributing factor in developing 
a better level of public engagement, for visitors would be able to observe the monumental halls 
as originally furnished, envisioning how they would have looked when they hosted the sultan’s 
court. 

5.3 Digital tools for ethical knowledge: accessibility, sustainability and collaboration 
Due to the combined use of two powerful technological resources as the Virtual Museum and 
the Augmented Reality application, this project offers as one of its main advantages a 
significant increase in accessibility. In fact, as noted in the previous paragraphs, while the 
Augmented Reality app provides on-site access to more complete and engaging information, as 
well as to documents regarding the various aspects of the monument, the Virtual Museum is 
intended to provide users with the opportunity to digitally explore the Alhambra from anywhere, 
offering an experience as close as possible to the actual visit. 

This feature in particular plays an important role in the development of accessible and 
sustainable tourism, as it abolishes geographical limitations, greatly lowers economic 
restrictions and improves conservational issues. In a monument such as the Alhambra, one of 
the UNESCO World Heritage Site, highly emblematic of its city and nation, the management of 
the influx of tourists constitutes one of the major challenges, as the requirements for 
safeguarding the structure and opening it to visitors may seem to contradict each other. The 
employment of a Virtual Museum, however, can help reconcile these apparently opposing needs 
and partially reduce the problem, as for some categories of public it offers a viable alternative to 
the traditional visit. 

Furthermore, the improved availability of both the artwork and the relative documents would 
significantly aid research and increase academic attention towards the palatial complex. This 
would both generate in the scholarly community a renewed interest in the valorization and 
conservation of the Alhambra and, at the same time, help increase the general public sensibility 
regarding such themes. 

Finally, thanks to the employment of these technologies and the consequent benefits in terms 
of accessibility, this project aims to create an international and multidisciplinary network for 
academic research on the Alhambra. The main purpose of such community is to foster scholarly 
curiosity towards the monumental complex under several points of view, while also 
encouraging the creation of new content for both the Virtual Museum and the Augmented 
Reality application. Moreover, the design of these instruments includes elements, such as 
edutainment features, meant to involve users from an early age and interest them in the 
Alhambra, in order to stimulate even the youngest generation to explore the history, art and 
science of the monumental complex and hopefully inspire a life-long pursuit of knowledge. The 
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final objective of the project is to develop a self-sustaining network of knowledge in which the 
Virtual Museum and the Augmented Reality application function as a showcase for research 
results which, in turn, spark new insights, thus fueling a virtuous cycle. 

6 CONCLUSIONS 

As institutions become progressively more aware of the need for sustainable solutions regarding 
the cultural heritage, digital instruments such as Virtual Museums and Augmented Reality 
increase their importance as allies for conservation and valorization. The possibilities they offer 
in terms of accessibility and lower impact on the structures combine with further advantages 
such as the high level of public engagement, determined by the personalized routes, the 
interaction and the edutainment elements. Moreover, all these factors harmonize to create a deep 
personal relationship between the visitor and the artwork, therefore improving the involvement 
in activities aimed not only to explore the monument or museum, but also to preserve and 
protect it. 

Due to these characteristics, the project proposes a Virtual Museum and an Augmented 
Reality Experience for the Alhambra, as such tools are optimal to communicate the multifaceted 
history of the monument through the eyes of the many artists inspired by it. Thanks to a 
combination of geolocalized tridimensional models and cultural heritage layers, these 
instruments offer users the opportunity to compare the aspect of the monuments through the 
centuries and through the masterpieces of different artists, while discovering documents from 
the Archive and the Library of the Alhambra. Providing a valuable tool for both the general 
public and the academic community, this project also focuses on granting maximum 
accessibility to the resources the Alhambra can offer, as the union of the Virtual Museum and 
the Augmented Reality application makes the artwork and relative documentation available both 
remotely and on-site. 

The ultimate objective is the creation of a scholarly community that, thanks to the 
information shared through such technology, will be inspired to further delve into the history 
and art of the Alhambra, thus aiding its conservation, its valorization and the development of a 
sustainable and ethical approach to the cultural heritage. 
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1 INTRODUCTION 

The objective of this article is to highlight the importance of the graphic survey in any 
intervention in the architectural heritage and how with simple techniques, possible thanks to the 
advancement of the technique in the fields of photogrammetry and digital modeling, and the use 
of an appropriate criteria, rigorous results that constitute a solid base of documentation and 
knowledge of the architectural object which is intended to safeguard can be achieved, all of that 
through the methodology followed in a project of reconstruction of a dwelling and its adaptation 
to riad, a small traditional Moroccan hotel establishment, in the medina of the city of 
Chefchaouen, North Morocco, which is part of the line of Final Degree Projects (PFG by its 
initials in Spanish) of Built Heritage and Development Cooperation of the Higher Technical 
School of Building Engineering of the University of Granada. 

The architectural survey, understood as a process of knowledge of a building or architectural 
structure, is of vital importance in any intervention on the architectural heritage. Since this 
constitutes a research method in itself, considering that its results always offer us a better 
knowledge of our architectural heritage and, therefore, is the kind of format more appropriate to 
document and know it. In this sense, it is necessary to differentiate between architectural survey 
and graphic survey. On the one hand, the architectural survey has as its primary purpose the 
integral knowledge of the architectural object, not only in its physical materiality but also in 
everything that concerns it, as its history and its meaning. On the other hand, the graphical 
survey has as its purpose the representation of the architectural object, in the form of a scaled-

The graphic survey as a basis for the intervention on historical 
heritage. The case of a dwelling in the medina of Chefchaouene 

C. Luque Campaña, J. Calvo Serrano, C. Malagón Luesma & F. García Carrillo 
Higher Technical School of Building Engineering, University of Granada, Granada, Spain 

ABSTRACT: The protection and conservation of the Historical Heritage only makes sense if it 
leads to the service of society, therefore it is necessary to recognize the patrimonial nature and 
the need to safeguard both monumental and non-monumental architectures that are part of the 
cultural expression of the peoples. In this sense the line of work “Built Heritage and 
Development Cooperation” was born in the Higher Technical School of Building Engineering, 
whose main objective is the study, conservation and rehabilitation of the medinas of northern 
Morocco. For the enhancement of the heritage goods, it is necessary to carry out an architectural 
research based on material testimonies that have come down to us, and a very specific treatment 
in processes and intervention criteria. From this need arises the implementation of new methods 
and documentation techniques, such as photogrammetric survey, modelling and virtual 
reconstruction of buildings and urban centers, which have been a fundamental part of the project 
of reconstruction and rehabilitation of a traditional Arab dwelling in Chefchaouen, Morocco. 
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down model, either in its projections in a physical document or with other procedures such as 
the digital model, and constitutes one of the most efficient and adequate systems for the analysis 
of architecture (Almagro Gorbea, 2004). 

The objective interpretation of the survey leads to the real shape of the building at present. 
Through the subjective interpretation of that real shape, and based on the existing 
documentation and historical archives obtained through a research process, the theoretical shape 
of the building in its original conception can be obtained (Almagro Gorbea, 2004). The results 
obtained after this process have been taken into account for the drafting of the project. 

2 OBJECT OF THE PROJECT 

As said before, this project consists in the reconstruction, from the few elements remaining of 
the original, of a dwelling located in the medina of Chefchaouen and its adaptation to a small 
hotel establishment, riad. It comprise three main blocks: 

Firstly, in previous studies, an investigation about the building and its surroundings were 
carried out, as well as the architectural survey, the graphic survey, the three-dimensional study 
of the building, and the study of pathologies. 

Secondly, in the basic project, a needs program is established, this is intended to be achieved 
by respecting the original volume of the building and preserving the existing remains as dictated 
by the heritage charters. 

Finally, the execution project is developed, modern and traditional construction techniques 
have been used, while trying to adapt the building as much as possible to the current regulations 
and technical requirements. 

2.1 Situation and location 
Chefchaouen is a city in northern Morocco founded in the year 1471, it belongs to the region of 
Tangier-Tetouan and its medina is settled down on a hillside of the Rif Mountains. There are 
streets with large slopes, stairways and, as in this case, houses with their facades at different 
heights. The plot, around 135m2, is located in the neighborhood Al Onsar, with the main facade 
on Hassan I - Onsar Avenue, one of the main communication axis of the medina, although it is 
completely pedestrian due to the arrangement of the streets in the old City. The back facade 
faces towards Outiwi Street. The easternmost gate of the medina, Bab al Onsar, is located very 
close to the building; as well as the Ras el Maa natural spring that used to supply water to the 
town, the mosque of the neighborhood and hostels, bars, restaurants, etc. 

Geographic information: 
Latitude: 35° 10' 14,2'' N; Longitude: 5° 15' 28,3'' W; 
UTM: Zone: 30 S; Abscissa: 294376.00m E; North 3894298.00m N; 
Altitude: 637m a.s.l. 

The formation and development of the neighborhood Al Onsar took place in the middle of the 
sixteenth century as a result of the arrival in the city of a migratory wave of Andalusians. 
(Mecca, et al., 2009). Therefore, taking into account the privileged situation of the building 
within the medina neighborhood, the antiquity of the remains of the dwelling can be estimated 
around four centuries. (Dulcos Bautista & Campos Jara, 2011). During all that time the 
atmospheric influences, the lack of maintenance and, ultimately, the abandonment of the 
building have given rise to the current state of ruin. 

2.2 Current state of the building 
The building is a traditional courtyard-house, originally made up of three floors plus the roof, 
with an entryway or zaguan on the ground floor and double height entrance, so that the central 
courtyard is located on the first floor. It was composed of twelve columns with arches that 
formed four galleries with corridors around three sides, leaving one of them free due to the 
slope of the land on which it is located. 

Currently, on the ground floor, there are two small establishments, one of them closed down 
and the other one used as a recreational room or cybercafé. The main door of the house is 
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located between both and it is been walled up. On the first floor there are the ruins of the house, 
two of the pillars of the courtyard are still standing, supporting an arch of the original gallery 
and a small part of the upper floor. The roof and the second floor have disappeared; the original 
walls of the staircase, the arcade of the main room and the back loading-wall are the only 
remains of these levels, with which the original configuration of the second floor is possible to 
glimpse. 

Finally, note that the plot of land has two dividing walls on two opposite sides, which has led 
to easements respect to the adjacent building; since, according to Islamic norms, the neighbors 
have the right to support its structure in the dividing wall. There could also be easements due to 
small windows in the turret of the adjoining house.

2.3 Previous studies 
Based on all the documentation generated and collected, an exhaustive knowledge of the current 
state has been achieved, which has allowed the development of the other phases of the project. 
However, due to the nature of the project, some previous studies, which would have been 
necessary in a case of these characteristics, have not been carried out, such as the archaeological 
prospecting of the subsoil or the analysis of the existing stone and ceramic material. The 
realization of these studies would have shed much light about the original configuration of the 
building and would have supposed important changes in the decisions taken. 

In the planning of the building (Figs. 1, 2, 3) can be seen that there are mainly two types of 
walls in the house, the original walls and the walls of the consolidation works made recently, 
with masonry and courses of solid brick every 50-60cm. 

Figure 1. Current state: Main elevation (left). Cross-section at the entryway and establishments (right).

Figure 2. Current state: Cross-sections through center of the courtyard (left) and stairs (right).
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Figure 3. Current state, cross-sections.

Figure 4. Tridimensional model of the current state with indications of pathologies.

In the planning resulting of the architectural survey, the exact conservation state of the 
building can be observed. The building is in a state of ruin and the remains still standing are 
affected by injuries of all kinds. How the main door has been bricked up and mortared can be 
seen in Figure 1. The precarious state of conservation, even with large aerial plants inside the 
building can be checked in Figure 2. Cross sections of the building (Fig. 3) allow to intuit the 
original configuration of the upper floor; the remains of lime plaster on the boundary wall 
indicate that previously existed rooms in that place. The study of pathologies has been made 
from the restitution of the current state, in which the different types of injuries suffered by the 
building and its exact location can be observed. 
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2.4 The intervention project 
The reconstruction of the building within the context of the rehabilitation and enhancement of 
the medina of Chefchaouen was commissioned, without a specific needs program, more than the 
preservation of historical heritage, this is to be defined. 

The project for a riad or rural hostel, which could constitute the central and coordinator 
building of a network of rehabilitated housing for tourist accommodation in the medina, was 
decided taking into account the rise of the real estate market and the demand for tourist 
accommodation in the town. Therefore, a program of needs for the creation of this riad with 
capacity for twelve people and all the associated services was agreed with the tutors it is 
decided. 

For the intervention proposal, it is decided that the reconstructed building floor will be 
adjusted to the previously existing building, so for the reconstruction of the house, the original 
position of all the walls and pillars is maintained, except for those of the staircase, which are 
modified to make a more accessible stairs. 

Half of the load-bearing walls were consolidated in a previous intervention by using stone 
masonry and lime and mortar with rows of stretcher solid brick. To continue the walls with 
perforated bricks is proposed. The slabs, now non-existent, were composed of rectangular 
wooden beams and center-to-center were made either with cane and thatched, or with ceramic 
vaults. 

The interior courtyard of the house, which can be used as a living-dining room; the kitchen, 
the laundry with a toilet for staff, a suite and storage space under the stairs are located on the 
first floor. The pillars and arches are designed to be made by using the original construction 
techniques while maintaining the original typology.

The reception, which will serve as cybercafe at the same time, as well as the entryway, and 
the general facilities room of the building, are located on the ground floor. The other rooms of 
the hostel are on the second floor, as well as a distributor-living room-hall where a small 
hydraulic elevator, installed in the entryway, can reach, improving accessibility conditions. 

Finally, a rooftop that can be accessed through a turret whose sloping roof extends across the 
whole width of the building as a gallery is now proposed. This one and the parapet with sloping 
roof upon the main facade, maintains the appearance of inclined roof formation, typical of the 
town of Chefchaouen, from pedestrian view, while taking all the advantages of a flat roof, a 
solution, this last, already widespread in the medina. Also the courtyard is covered with a 
vaulted skylight. 

Figure 5. Infographics, reformed state: Main facade with the Bab Onsar gate at the back (left) and inner 
courtyard (center and right). 
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3 METHODOLOGY 

Before arrival to Chefchaouen and making the first visit to the building object of the project, 
nothing was known about it, so making in advance a detailed schedule of the survey or 
foreseeing the scope of the work was not possible, then, a strategy was improvised when the 
case of study was known. 

Firstly, the aim was to obtain all the necessary data for the realization of the basic planimetry 
with an acceptable degree of accuracy and also to gather all possible information about the 
building and its environment, thus initiating the architectural survey in the terms defined above. 

The appropriate combination of different techniques has been used for the realization of the 
graphical survey of the current state of the building, using each one for what is best adapted 
according to the available means. 

Firstly, as usual in most of the surveying work, the necessary data are taken in place with 
which the drawings are subsequently made. In this case the data collection is done far from the 
usual place of work (Chefchaouen-Granada) therefore the methodology used was the 
measurement-drawing-measurement-drawing so sketches, measurement and pictures were taken 
during morning and afternoon, while during evening these data were processed making 
drawings on the computer and checking the measurements taken. Simple instruments and 
equipment were available to do this job (measuring tape, flexometer, laser tape measure, plumb 
line, drawing tools, digital camera, laptop, etc.).

Triangulation or trilateration process was used for the measurement since there were no 
means available for the use of topographic techniques. This traditional method implies certain 
limitations such as the difficulty of making precise measurements, due to problems of 
accessibility, the state of the building and its intricate internal distribution, or the impossibility 
or great limitation in obtaining three-dimensional measurements, especially in height. 

Digital photogrammetry programs were used later in an analysis phase of all collected data, 
so solving the limitations of traditional methods was possible and obtaining measures that could 
not be taken in situ was possible, with accuracy equal to or even higher to offered by traditional 
methods. Nowadays, these programs employ a restitution procedure based on identifying the 
homologous points in several photographs so coordinates of each point in each photograph are 
used to determine the spatial coordinates through the corresponding analytical calculation. In 
addition, knowing all the data of the camera (main distance and coordinates of the main point) is 
not necessary since they can be operated as unknowns, being able to perform a self-calibration 
of the camera. (Almagro Gorbea, 2004). What is more, photogrammetry programs have 
procedures to correct deformations of the images and allow simultaneous orientation and 
processing of numerous photographs, which increases the accuracy and make unnecessary 
recording the shooting position of each photograph.

However, its use is not exempt of difficulties, to take photographs in a conscious way is 
necessary, avoiding accused shadows, taking into account its purpose, the calibration of the 
camera or its position respect to what is wanted to represent is essential, if these issues are not 
taken into account the process can become tedious or unproductive, even if it has been done 
properly, the results are difficult to manage, being point clouds or very dense meshes that needs 
a post-process of editing and refinement that requires hardware with sufficient capacity. 

Some of these problems can be solved by using other complementary techniques such as 
digital rectification of photographic images (Almagro Gorbea, 2004) with which 
photogrammetric restitution of existing walls has been achieved as well as obtaining the textures 
of each of them with their true magnitude. 

Moreover, the urban environment in which the building is located, characterized by the 
shortage of space, implies a lack of generalized perspectives around the building and in its 
interior, which results in a fragmented and large-volume photographic documentation so 
following an order in the taking of pictures is necessary in order to allow a fast and effective 
classification. The photographs were took using an automatic camera of 16.2 megapixels, it was 
calibrated to be always focused to the infinity (landscape mode) making all the shots with the 
same configuration, they were taken in order, following a previously defined plan, consisting in 
dividing the building in zones according to the architectural object that was intended to be 
captured and represented, later on, and as an office work, classifying all the photographs taken 
according to the survey plan was carried out. 
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After that, all these data were combined with the data taken on site, and a precise 3D model 
of the current state of the building was made through the use of computer-aided design (CAD) 
programs. Then, the textures obtained from the restored images were incorporated into the 
model, in this way the virtual model of the current state was completely defined. 

Nevertheless, this is not a linear process in which an absolute final result is achieved by 
following some predefined steps, on the contrary it is an iterative process, where all methods 
and techniques are used in an integrated way so they complement each other. In general, the 
"3x3" Rules for photogrammetry of the International Committee for Heritage Documentation 
(CIPA) have been followed throughout the whole process, as far as possible, taking into account 
the limited means available. 

3.1 Representation criteria 
Representation criteria refer to the strategies used to solve the difficulty of representing spaces 
and forms in such a way that their graphic form allows knowing them in their dimensions and 
extension, they must be useful, practical and clear in their reading. (Almagro Gorbea, 2004). 
Useful because they must be used for what they have been designed for, practical because they 
have to be adapted to the purpose for which the survey is intended and clear in their reading so 
that everyone can interpret them, since knowledge about heritage and its dissemination to 
society is always the most direct and safe way to guarantee its conservation (Almagro, et al., 
2008). 

Depending on the drawing and the purpose of each one, many representation criteria have 
been used. Some common general criteria can be highlighted: 

1. Predominance of lines in black and gray tones with little thickness due to the format 
in which the plans were to be printed and their combination with ortho-photographs. 

2. Use of blue tones that evoke the predominant color in the medina of Chefchaouen. 
3. Common system of organization of layers and files, general for all documents, which 

allows to distinguish them according to the color, thickness, type of line and elements 
they contain. 

4. Representation in dihedral system supported by orthophotos has been used to solve 
the difficulties of interpretation by those who are not accustomed to the use of 
planimetry, axonometric images to give an idea of the volumes, photographs for the 
documentation of the original state and infographics for the reformed state. 

All of that, bearing always in mind the rigor and precision in both, the virtual 3D model and 
the rest of documentation, as much as available means and necessary productivity allow. 

3.2 Intervention criteria 
The intervention criteria refer to the guidelines to be followed in the intervention project on 
heritage assets, they must allow us to increase our knowledge, preserve the goods for the future 
and its use and enjoyment by citizens, because of that it is essential to adequate knowledge 
about the nature of heritage, its values, its state of conservation, its environment and the 
interrelation between all these factors (Almagro, et al., 2008). 

Consequently, diverse bibliography and documentation about Chefchaouen, the cities of 
northern Morocco and the Islamic city as well as about rehabilitation and conservation of this 
type of constructions have been consulted in a previous research phase. The study of the data 
collected in the visit to Chefchaouen and the documentation of the current state generated was 
carried out. A first approximation to the hypothesis of the original state of the building, its 
theoretical shape, was realized by the unification of all that information to the results obtained 
through the architectural survey. Unfortunately, this proposal was not fully developed since it 
was not the goal of the project. Accordingly to all that information, the intervention criteria is 
established and its rigorous application will lead to de development of a proper rehabilitation 
project. 

In this case, the house is not cataloged and therefore there is no special protection over it but, 
because it is located inside the medina, it constitutes a good of historical and patrimonial interest 
so the actions considered will be aimed at maintaining this patrimonial character, reproducing 
the original state of the building but introducing some changes to adapt it to current needs of 
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comfort and accessibility. Its adaptation to riad is decided because of the growing demand for 
tourist accommodation in the old town and its privileged position in the historic center. This 
intervention aims to help the economic growth of the place while preserving a building of great 
heritage value and contributing to the conservation of the medina. 

4 THE ARCHITECTURAL SURVEY AS A TOOL FOR THE REHABILITATION OF 
HERITAGE 

There is no doubt about the increasingly important role of rehabilitation and restoration in the 
construction sector, both in Spain and in the rest of Europe the growing trend of the number of 
reforms and rehabilitations in recent years has only been slowed down by the economic crisis 
that we are beginning to leave behind. In addition everything indicates that this trend will 
continue to grow, among other factors, due to the age of the real estate park both nationally and 
European. (Artola, et al., 2016). 

Regarding to the historic centers in the north of Morocco, although there are already 
regulations and initiatives have been put in place to safeguard and conserve them, there is still 
much more to be done, due to some factors such as social and demographic aspects that threaten 
their integrity ( Bravo Nieto, 2000) which justifies the existence of an action methodology that 
guarantees the protection and conservation of all this heritage at risk of disappearing. 

The graphic survey using digital photogrammetry techniques as well as the generation of 3D 
digital models are documentation procedures of architectural heritage widely used at present in 
interventions on heritage of certain relevance. They have proven to be effective techniques, 
forming part of a system of protocols widely tested in rehabilitation and restoration, allow the 
volumetric study of architectural elements in order to make other simplified from its original 
morphology (Salmerón Escobar, 2013), the virtual reconstruction of an architectural entity and 
its restoration from the geometric and compositional study of the remains that have survived to 
the present (Cirujano, 2005) or the study of complex trusses structures (Fregonese & Taffurelli, 
2009). Other examples of the importance of the heritage documentation and the graphic survey 
are the cases of reconstruction of monuments after their destruction due to catastrophes such as 
earthquakes (Lorca, Spain), wars (Mostar Bridge, Bosnia and Herzegovina) sudden collapse of 
the structure (St. Mark’s Campanile of Venice, Italy), etc. 

However, an important architectural heritage organism is not necessary to apply these 
techniques in a restoration/rehabilitation project, fortunately, the advance of informatics in this 
field allows us to have resources at present sufficiently affordable and easy to use that allow the 
implementation of these techniques. The analog photogrammetric techniques by pairs of 
stereoscopic photographs with metric camera that required bulky and expensive equipment are 
long gone. Thus, for example, there is open source and free access software for point clouds 
treatment, digital stereo-photogrammetry or orthogonal restitution of photographs, in addition to 
many other applications that offer excellent results for an accessible price. 

In this case the photogrammetric survey is used to restore the original arches as well as the 
walls of the rest of the rooms. Creating a hypothesis of the original state the building whose 
realization is perceived in the decisions made in the proposal of intervention and particularly in 
the courtyard, the main and characteristic element of the building, maintaining the arches and 
pillars of the building according to the hypothesis of the original state. Although some necessary 
changes have been introduced. 

5 RESULTS AND CONCLUSIONS 

During the visit to the place, the necessary data and photographs were taken for the survey of 
the existing remains of the dwelling. Later, the analysis and digital processing for the 
photogrammetric restitution of each parameter, the drawing of plans and a virtual model of the 
current state was carried out. Finally the images restored in its true scale were applied onto the 
corresponding surface of the 3D model. In this way, a virtual model with a high level of realism 
has been obtained, which faithfully reproduces the current state of the building, provides an 
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excellent starting point for the analysis of the previously existing building and will help to 
preserve its historical memory. 

The information generated during the whole process of the graphic survey, measurement and 
drawing, goes always further than which is later gathered in the final documentation (Almagro 
& Almagro-Vidal, 2002), which is why representing the entire research process and exhaustive 
analysis of the building in the planimetric documentation has been tried to on this occasion. 

Hence, carrying out an abstraction process, through which a large amount of data is converted 
into an appropriate and practical 3D model has been necessary to obtain accurate, useful and 
practical plans and files able to represent the reality of the building with clarity and quality. To 
do that some simplifications have been necessary to apply, which have been compensated with 
the use of real textures applied on the virtual model approximating it enough to its real form. 

In order to preserve the results of this type of work and be able to be continued in the future, 
it is necessary to take into account the advances in computer science and photogrammetry and 
the rapid obsolescence to which current methods are devoted. Just enough to look back a few 
years to realize it, from large metric cameras (Salmerón & Almagro, 1993), to digital cameras of 
2 or 5 megapixels (Almagro Gorbea, 2004) to the current sophisticated devices of photography. 
Therefore, we must bear in mind that the data generated “must be complete, stable, safe and 
accessible (Waldhäusl, 2013). 

In summary, in the work process, the planimetric survey and three-dimensional measurement 
were carried out using photogrammetry and graphic expression techniques with Computer-
Aided Design programs, constituting an indispensable basis for the subsequent study of the 
building and the development of the project. All of that was done with low-cost instruments and 
simplified techniques that are easy to implement at any intervention on heritage, obtaining 
excellent results. This work demonstrates the importance of graphical and photogrammetric 
surveys for the development of subsequent studies and the documentation of heritage, taking 
into account that the basis and the guarantee for a good protection of heritage is the appropriate 
knowledge of it. 
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1 INTRODUCTION 

In 1248 the Christian king Ferdinand III seized the city of Seville, which at the time was the 
capital of the Almohad Caliphate on the Iberian Peninsula. One hundred years had elapsed since 
the Almohads had captured it from the Almoravids, and during that time they had expanded 
both the built fabric and the city limits on a tremendous scale.  

For example, in 1172 IbnBaso began construction of the new main mosque, part of the 
present-day cathedral; and in 1184 he started work on its minaret, the Giralda tower we see 
today. The master builders involved in the works came from Seville and other places on the 
Peninsula as well as the coast of North Africa. The Giralda was completed by Alí de Gomara, 
probably a native of Marrakech (Torres, 1946; Rodríguez, 2004). Another master builder, Al-
HayyYais, who worked on the Tin Mal and Marrakech mosques, was commissioned to 
investigate, identify and complete the pipes which the Romans had laid to bring water to the city 
(Torres, 1946). The last section of the so-called "pipes of Carmona" passed under the urban 
perimeter to reach the walled grounds of the Alcazar, a complex comprising various palaces 
occupied by the Almohad authorities. 

According to Ortiz de Zúñiga, Ferdinand III entered Seville in a triumphal procession at the 
end of the deadline for the Muslims to abandon the city. Accompanying him was his eldest son, 
Alfonso X, who came to be known as Alfonso the Wise during his reign from 1252 to 1284 
(Ortiz, 1985, [1795]).  

Almohad sebka as a reference element in the Gothic-Mudejar 
architecture of Seville: analysis through digital models 

J. F. Molina Rozalem & A. Atanasio Guisado 
HUM 799, Heritage Knowledge Stratagies, University of Seville, Seville, Spain 

ABSTRACT: In 1248 Ferdinand III, the king of Castile and Leon, conquered the city of Seville 
from the Almohads. After the Christians settled in the city, it was sub-divided into twenty-five 
parishes. According to tradition, these parishes were initially formed around the city's old 
mosques, which because of the shortage of economic and human resources were only 
marginally altered for Christian use. However, the violent earthquake that shook the city in 1356 
marked a turning point. Several parish churches had to be renovated or completely rebuilt, and 
the Hispano-Islamic movement seized this moment to make its presence felt alongside the 
Gothic architecture brought by the Christians. In any case, this was not a radical mutation but 
rather a gradual incorporation of a series of elements that reflected the union of two initially 
opposing styles. Based on surveys carried out using photogrammetric restitution, this paper 
analyses two aspects: the portals of the parish churches of San Marcos and San Esteban and the 
sebkas on the bell towers of San Marcos and the Giralda, pointing out the degree of affinity 
between them; and the references used and the degree of fidelity to the original prototype. 
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Indeed, Alfonso X was the protagonist of a famous anecdote that occurred during the 
negotiations between the Christians and Almohads before the latters' surrender: when the 
Almohads threatened to destroy the Giralda, the then prince replied, "Remove a single brick 
from the tower and I will run you all through with my knife," (Ortiz, 1985). Years later, by then 
king, he turned  one of the most important Almohad palaces in the Alcazar into his private 
residence, lending it a Gothic appearance, this and Romanesque being the dominant styles of 
Christian Spain. Thereafter, the palace came to be known as the Gothic Palace or Palace of the 
Spiral Staircase. Nevertheless, he preserved the double-storey Garden of the Crossing, a typical 
feature of Hispano-Islamic architecture with walkways along the top overlooking the citrus trees 
and aromatic plants below. 

The agreement reached between Ferdinand III and Axataf, the Almohad governor, included 
the peaceful departure of the Muslims from Seville. Nevertheless, until the new expulsion order 
issued by the Catholic Monarchs at the beginning of the 16th century, there were constant 
reports of the presence of Moors and Mudejars, especially in relation to handicrafts and 
construction. In fact, there is documentary evidence of the quarter where the majority of them 
lived or conducted their business. Called Adarvejo, it was situated near the present-day church 
of El Salvador (López, 1994 [1935]). Consequently, the 14th century is sprinkled with names of 
master builders and other craftsmen like Famet, Yahía, Zahec, Mahomad (López, 1994), and 
indeed "MaestreHalí", who is documented in 1373 as the architect in Seville of King Henry II of 
Castile, also known as Henry of Trastámara (Llaguno, 1829). Apart from that, we know very 
little about them. In any case, perhaps the most important—and yet least known—master builder 
of Muslim origin was Yusuf del Aljarafe: his name appears on the founding inscription of one 
of the doorways leading to the Hall of Ambassadors in the Palace of King Peter I of Castile at 
the Alcazar, built between 1356 and 1366 (Cano & Mohamed, 2004). 

Some authors have drawn certain parallels between Alfonso X and Peter I because they both 
professed a respect for the culture of the Hispano-Muslim kingdoms and they were both keen to 
surround themselves with an erudite court (Ruiz, 2004). And of course they both transformed or 
built a palace at the Alcazar in Seville. Peter I adjoined his to the Gothic Palace of Alfonso X, 
and today his building is upheld as the finest example of Hispano-Islamic architecture in 
Christendom. As with the Giralda, the provenance of the craftsmen who worked on the building 
was diverse, comprising Muslims from the Nasrid kingdom, Mudejars from Toledo and 
Mudejars from Seville, all of them under the leadership of Yusuf del Aljarafe and the authority 
of a Christian king, who opted to replace Gothic austerity and precision with Hispano-Muslim 
ostentation and ornament. 

It is interesting to note that contrary to what was long thought (Guerrero, 1974), the Palace of 
Peter I was a new-build construction, erected on the remains of secondary Almohad palaces 
inside the Alcazar grounds (Tabales, 2005). Perhaps the devastating earthquake that rocked the 
city in 1356 damaged or demolished those earlier palaces, encouraging the king to build his own 
residence. In any case, this was no adaptation of an existing building. Peter I made a clear 
choice, which ratifies the hypothesis that although other styles were imported after the Christian 
conquest, Hispano-Islamic art succeeded in re-establishing its presence. "Once again, as on so 
many occasions throughout history, the conqueror was conquered by the culture of the 
conquered."(Cómez, 1966). 

To a certain extent, this is what happened with the Gothic-Mudejar churches in Seville, thus 
defined because they combine Romanesque and Gothic elements brought by the Castilians with 
Hispano-Islamic elements rescued from the Almohads (Angulo, 1006 [1932]).  

Returning to the time of the Christian conquest of the city, soon after that victory, in 1261, 
Seville was sub-divided into twenty-five parishes, and each one called for the construction of a 
church or the transformation of an old mosque: cathedral of Santa María, El Salvador, San 
Isidoro, San Ildefonso, San Nicolás, San Bartolomé, Santiago el Mayor, Santa Catalina, San 
Román, Santa Lucía, San Julián, San Gil, Santa Marina, Omnium Sanctorum, San Marcos, San 
Juan Bautista, San Pedro, San Andrés, San Martín, San Lorenzo, San Vicente, San Miguel, 
Santa María Magdalena, San Jorge and San Esteban. Some of these churches disappeared, like 
San Miguel and San Jorge. Others, like the cathedral, El Salvador, San Nicolás and San 
Bartolomé, were radically altered during the course of the following centuries. But many of 
them have preserved all or some of their identifying features from the 14th century: a nave and 
two aisles with wooden roofing, a chamfered chancel with a stone vaulted ceiling and external 
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buttresses, an entrance facade with three large oculi, stone portals with pointed arches and 
numerous archivolts, etc. 

Naturally,these churches have a highly visible presence in the old quarter of the modern-day 
city, not only because there are so many of them but also because they effectively generated the 
urban fabric. Even so, the attention they have received has perhaps been insufficient; although 
certain specific studies have been carried out recently (Ruiz Jaramillo, 2012; Aguilar, 2016), no 
general analysis has yet replaced the one conducted by Diego AnguloÍñiguez in 1932 and 
published as Arquitecturamudéjarsevillana de los siglos XIII, XIV and XV. In this study, the 
author classifies the Mudejar churches, towers and portals in the city and province of Seville 
according to the characteristics of each component analysed. 

2 OBJECTIVES 

Our aim is to update that analysis, little by little and progressively. To do so, we will use new 
graphical tools to draw selected elements with greater precision, from which we will be able to 
obtain results that either confirm or refute the theses put forward by Angulo. 

In this case, we have selected the entrance portals of the churches of San Esteban and San 
Marcos, "the happiest creations of SevillianMudejarism" (Angulo, 2006). Both display an upper 
band of multifoil arches which generate a sebka, a typical motif of Hispano-Islamic art. In view 
of the progressive re-introduction of Islamic elements, these probably represent the last and 
most perfect examples of their type carved in the city. It is important to bear in mind that the 
portal of a Gothic-Mudejar church, and indeed its tower, may be considered to be independent 
constructions, not necessarily chronologically linked to the church itself (Angulo, 2006; Ríos & 
Sánchez, 1998). Unlike churches and towers, which were sometimes converted mosques and 
minarets, the portals were always new builds. Together with the chancel, they were the most 
representative element of the church, the feature that lent the building its identity as a place of 
worship. Consequently, the introduction of Islamic ornamental motifs in the portals of San 
Esteban and San Marcos has a significance that transcends mere aesthetics. 

What is Diego Angulo's hypothesis about the seed of these two portals and the inspiration for 
theirsebkas? 

"The origin of this board of interlacing arches is clearly the uppermost section of the 
Almohad minarets, like San Marcos and the Giralda, and the reason that prompted their use in 
the portals of these two churches may have been the view of the facade of King Peter's 
Alcazar." (Angulo, 2006). 

The influence of the Giralda, as the most iconic landmark of the urban landscape, both past 
and present, is a logical conclusion; so too, the construction of the Palace of Peter I, a paradigm 
of Hispano-Islamic architecture and built in the second half of the 14th century—in other words, 
coinciding with the construction of several Gothic-Mudejar churches in the city. 

Nevertheless, it is worth conducting a graphical analysis because although the motifs are 
similar at first glance, a more exhaustive visual inspection quickly reveals certain differences. 

3 METHODOLOGY 

The methodology employed for this analysis was based on the new techniques of 
photogrammetry and point clouds. It is important to note that in the case of the church of San 
Marcos, neither the facades nor the portal have been mapped. This is also true of the bell tower, 
although there are splendid drawings of some of its details, such as the windows and ajimez
(mullioned window), made by the architect Emilio Díaz in the first half of the 20th century 
(Torres, 1954). With regard to San Esteban, there is an elegant elevation of the entrance portal 
dating from the project for the restoration of the church in 1988 (Monzón & Muloz, 1988), but it 
lacks the methodological rigour that we sought. 

For the other elements analysed, the sebka on the Giralda and the sebka on the facade of the 
Palace of Peter I, in the first case we based our drawings on the plans drawn up by Antonio 
Almagro in 1984, and in the second case we based them on the plans drawn up by the School of 
Arab Studies for the Board of Trustees of the Royal Alcazar of Seville in 2003. 
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 For our own plans—the portals of San Esteban and San Marcos and the bell tower of the 
latter church—we used photogrammetry, first taking detailed photographs of the elements 
analysed with a Canon EOS digital camera and then using AgisoftPhotoScansoftware to create a 
dense point cloud of the elements and a texture map (Fig. 1). Lastly, using the orthophoto of 
each portal, we created a vector drawing with Autocadto conduct a complete and detailed 
analysis of the elements (Fig. 2). 

For the sebka on the Giralda and the Palace of Peter I, we re-drew the areas of interest for this 
studyon the existing plans, which in certain cases lacked the detail we required. Having obtained 
the new plans, we proceeded to the analytical and comparative phase. 

Figure 1. Left: Point cloud of the portal ofthe church of San Marcos obtained with Agisoft PhotoScan. 
Right: Orthophoto of the same portal. 

4 ANALYSIS OF THE ELEMENTS 

Sebka is an Islamic ornamental element that generates an oblique pattern of rhombuses by 
interlacing multifoil or mixtilinear forms. Executed in brick, stone or plaster, these rhombuses 
create an interior space or a second level that permits the development of new patterns or other 
ornamental motifs. They often appear as the exension of a row of arches, themselves multifoil 
or mixtilinear. According to Pavón Maldonado, sebka is the supreme emblem of the 
architecture of the Unitarians[referring to the Almohads] , and their placement over a row of 
arches had a profound influence on the Nasrid and Mudejar architecture of the 14th century 
(Pavón, 2011). In Spanish, the Royal Academy of Language has accepted the term "losange" 
[“lozenge” in English] to define a pattern of rhombuses. The term is borrowed from French and 
its use is quite rare. 

4.1 The Giralda 
Seville's most iconic building has served as a reference for multiple architectural works in the 
city itself and further afield. Todaythe bell tower of the city cathedral, it is twinned with the 
minaret of the Koutoubia Mosque in Marrakech and with the Hassan Tower in Rabat, although 
it is impossible to determine which of the three was built first. 
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All of the sebkas on the Seville minaret are executed in brick. All four sides of the original 
Islamic building culminate in a row of ten multifoil arches resting on columns. Rising from 
these arches are palmettes whose foils appear to culminate in a hook. The sebka only generates 
one and a half rhombuses, and there is no decorative motif in the interior space (the painted 
circles date from a later period). According to Angulo, it was these interlacing arches that 
inspired the Islamic-style boardsat the top of the San Esteban and San Marcos portals. 

However, the Giralda contains more lozenge patterns. Each side of the main section of the 
tower displays four vertical panels, arranged on two levels, and in each case the sebka springs 
from two multfoil or mixtilinear arches, depending on the side of the tower in question. The 
pattern of the sebkaitself also varies: for example, on the south side, the two lower panels 
generate their rhombuses on a mixtilinear pattern, whereas in the two upper panels they are 
generated on a multifoil pattern with tiny ogives culminating in a hook. Some of the rhombuses 
lack a second level of development, i.e. an internal ornamental motif. Besides, this motif varies 
according to the orientation and level of the panel in which it is situated. In general, however, 
interwoven palmettes form a secondary pattern, and here and there a type of leaf or fruit 
emerges from the intersection of the pieces. 

Regarding the other patterns on the Giralda, which are less prominent, the most notable 
elements are the internal motifs of the upper central arches on the north, south and west sides 
(there is nosebka on the central arches on the south side): these still display versions of 
interwoven palmettes, but on the north side there is a type of ring in the centre. 

4.2 Tower of the church of San Marcos 
Until the 20th century, this was thought to be an Islamic construction, but subsequent research 
has classified it as Mudejar, nevertheless recognising that it may have been built on an earlier 
work (Torres, 1954). Angulo's assertion that the portals of San Esteban and San Marcos may 
have been based on the ornamental motifs of this tower therefore lacks credibility because they 
were probably contemporary works. In fact, one of the sebka panels on the Giralda may have 
directly influenced the sebka on the tower of San Marcos, as Pavón Maldonado has pointed out 
(Pavón, 2011). 

On the tower of San Marco, the sebka occupies a band which is repeated at the top of all four 
sides. It is formed by nine mixtilinear arches surmounted by a mixtilinear pattern with no 
interior motifs, unlike the case of the Giralda. This sebka panel is therefore the simplest of those 
analysed in this paper. 

4.3 Portal of the church of San Marcos 
There is no exact chronology for either the church or the portal of San Marcos, but they were 
built at some point during the 14th century. They may be contemporaries or may date from two 
different times. A notable feature of the interior is the horseshoe arches separating the nave from 
the aisles; this type was rarely used in the churches of the day, although it must have been 
widespread in post-Almohad Seville (Angulo, 2006). 

The entrance portal is made of limestone from El Puerto de Santa María (Gómez de Terreros, 
2001), the same coarse stone used for the facade of the Palace of Peter I. The top board is 
formed by ten arches, like the row around the top of the Giralda. The arches are multifoil with 
tiny ogives, from which rises a multifoil pattern with ogives culminating in a hook. Inside the 
rhombuses a second pattern is generated on a central stem that opens into two palmettes, from 
which emerge another two palmettesfacing inwards and two facing outwards. Visible inside this 
second pattern is a type of pointed leaf or very simple fruit. The palmettes in the upper section 
culminate in three points (Fig. 2, right). 

4.4 Portal of the church of San Esteban 
Although some authors have dated the church of San Esteban to the first half of the 14th century 
(Gestoso, 1984 [1889]), the most widely accepted theory is that both the church and its portals 
were built after the earthquake of 1356, possibly separately. In fact, Angulo suggests that the 
entrance portal dates from the beginning of the 15th century (Angulo, 2006). 
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It is built of stone from El Puerto de Santa María (Gómez de Terreros, 2001), although it has 
not yet been determined whether a limestone with a finer grain was used or not for the sebka 
board. Ten multifoil arches with tiny leaves in the points form this board, while the sebka that 
surmounts it displays a multifoil pattern with ogives culminating in hooks. The row of arches, 
which is divided into two parts to accommodate a carved figure, rests on slender columns 
without capitals and a very simple base. As with the portal of San Marcos, only one and a half 
rhombuses are generated. Inside the rhombuses is a second pattern with a central stem from 
which spring two symmetrical palmettes that open and close in on themselves. The closed ones 
contain a type of leaf or petalled flower, while the open ones form a new rhomboid pattern in 
which the uppermost points culminate in three hooked leaves. The stonework on the board 
displays a greater level of detail than the one on the San Marcos portal, manifested in the curled 
central stem, the termination of the arch foils and the flower inside the second pattern (Fig. 2, 
left). 

Figure 2. Left: Portal of the church of San Esteban. Right: Portal of the church of San Marcos.
Made by the authors. 

4.5 Main facade of the Palace of Peter I 
The Palace of Peter I contains several very fine sebka patterns, but this paper focuses 
exclusively on the ones in the central section of the facade, that is, the ones which Angulo 
believes may have inspired the craftsmen who worked on the Gothic-Mudejar portals discussed 
above. These motifs were executed in a fine grained limestone rather than in the coarse grained 
variety. Both types come from the quarries in El Puerto de Santa María in the Cádiz province 
(Almagro, 2009). 
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The portal of the Palace of Pedro I, which culminates in a double inscription in Cuphic 
Arabic characters and another in Spanish Romance, is divided into three horizontal panels and 
three vertical panels. The central horizontal panel, formed by five arches at the sides and seven 
arches in the middle, is the one which Angulo mentions as the inspiration for the portals on the 
churches of San Esteban and San Marco. The arches in the side panels are multifoil and an 
interlacing effect is generated with the mixtilinear pattern of rhombuses above. Inside the 
pattern we see heraldic motifs: the castle, the rampant lion and the shield of the Order of the 
Band. The central panel, which contains seven arches, is generated from mixtilinear arches and 
a mixtilinear pattern, similar to some of the sebkas on the Giralda but in this case with an 
enjambment of arch and rhombus that distorts the conventional image. There is no decoration 
inside the pattern. 

In addition to this row of arches, there is a very interesting sebka pattern on the two arches 
that flank the main entrance. These are single multifoil arches with ogives from which spring 
rhombuses that are also multifoil and culminate in ogives. Each rhombus generates not one, but 
two new internal patterns, and each of these has a different motif: interwoven palmettes, pine 
cones, ringed palmettes, central stems, three-leaf clovers, etc. Some of these motifs are clearly 
influenced by the Giralda, but the distance between the austere brick sebka and the rich stone 
sebka is so great that it is impossible to assert a direct link. 

5 COMPARATIVE ANALYSIS AND CONCLUSIONS 

Tracing the Almohad influence on the Palace of Peter I and the Gothic-Mudejar churches is 
both complex and audacious. Pavón Maldonado has pointed out that Almohadism spread from 
Seville to Toledo via Granada (Pavón, 2011)—leaving examples in Christian territory like the 
synagogue in Córdoba, the synagogue of El Tránsito in Toledo and the palace of Tordesillas in 
Valladolid—before returning to Seville through the Hall of Justice and, most notably, the Palace 
of Peter I. 

Whatever the route it followed, the influence of the Giralda on the Alcazar is indisputable, as 
is the influence of both of those buildings on the portals of San Esteban and San Marcos. The 
interlacing arches and sebka work on these portals appear very similar at first glance but a more 
detailed analysis reveals analogies and differences, as is also the case with the upper panel on 
the tower of San Marcos. 

5.1 Influence of the Giralda 
On a general level, the influence of the Giralda on the tower of San Marcos is very clear. In fact, 
it would probably be true to say that the latter is a replica of the former on a smaller scale (Fig. 
3). Even so, the level of ornamental development on the tower of San Marcos is much simpler: 
the large vertical panels of sebka we see on the Almohad minaret are absent from tower, and 
there are only interlacing arches surmounted by sebka on the top board.  This board is formed 
by nine mixtilinear arches with an equally mixtilinear pattern and no interior decoration. On the 
Giralda there are ten arches, with a multifoil profile, like the rhombuses. The mixtilinearsebka
on the Giralda that may be comparable to the tower of San Marcos is found in the vertical 
panels, which does contain interior decoration, although the proportions are different in that the 
rhombus on the Mudejar tower is more stylised.  

Therefore, the first conclusion we can draw is that there is no direct relationship, either in 
terms of aesthetics or proportion, between the programme [arches-sebka] on the Giralda and the 
programme [arches-sebka] on the tower of San Marcos.  

With regard to the portals, Angulo is right to assert that the ten multifoil arches surmounted 
with sebka in which the entrances to San Esteban and San Marcos culminate may be inspired by 
the top board of the Giralda, which also contains ten multifoil arches (Fig. 3, left and Fig. 4.f). 
However, the arches on San Esteban are more pointed than those on the Almohad minaret (Fig. 
4.c), while on San Marcos they are flatter (Fig. 4.a). There is greater similarity between the 
rhombus patterns—an irregular profile with hooks on the smaller foils—which in the case of the 
Giralda appears repeatedly, not only on the top board but also in several of the sebka patterns in 
the vertical panels (Fig. 4.e and Fig. 4.f). In fact, it is perhaps in the springing line of some of 
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these panels that we find the greatest affinity with the sebka motifs on the Gothic-Mudejar 
portals. In those cases, the programme [multifoil arch-sebka with irregular foil] is completed 
with an interior stem motif at the centre, closed in on itself and with palmettes opening upwards 
(Fig. 5.c). 

Observing the similarity with the decoration on San Marcos and San Esteban, it is those 
springing lines on the Giralda—rather than on the top board indicated by Angulo—that provide 
a clear reference for what was built two centuries later on the portals of the two Christian 
temples. 

Figure 3. Comparison between the Almohad building of La Giralda (represented at half scale), and the 
Mudejar building of the San Marcos bell tower. Made by the authors. 

5.2 Influence of the facade of the Palace of Peter I 
Both the tripartite composition and certain decorative elements on the facade of the Alcazar in 
Seville are inspired by the Giralda. In light of the findings described in the previous section, we 
may deduce that there is a certain degree of analogy between the facade of the Palace of Peter I 
and the Gothic-Mudejar churches, although the stonework on the Alcazar is much more 
complex and detailed. 

There is no apparent direct relationship between the mixtilinearsebka on the little arches 
along the top of the facade of the Palace of Peter I and the tower of San Marcos, which perhaps 
displays greater affinity with the rhombuses that surmount the facade of the palace of 
Tordesillas, another work commissioned by Peter I or his father Alfonso XI (Gumiel, 2016). 

With regard to the portal of the church of San Marcos, there is a clear parallel with the ten 
little arches in a row that flank the central section of the facade of the Palace of Peter I (Fig. 
4.b): in the number, five arches on the left and five on the right; in the width-height proportion, 
flatter than those of the Giralda and San Esteban; and in the profile of the arches, two regular 
foils on each side plus the keystone. The difference lies in the fact that on San Marcos the foils 
are interspersed with tiny ogives (Fig. 4.a), as indeed is the case with the two arches on the 
facade of the palace of Tordesillas. 

On the portal of San Esteban, the proportion of the little arches on the board (Fig. 4.c) is 
exactly the same as on the single arches on each side of the main entrance to the Palace of Peter 
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I (Fig. 4.d). In other words, there are ten arches as in the case of the top boards on the Alcazar 
and San Marcos, but each of these arches replicates the dimensional proportion of the single 
lateral arches on the Mudejar palace rather than the arches on the top board. 

Figure 4. Main drawings of the sebkas analysed: a) Church of San Marcos; b) Upper arches on the facade 
of the Palace of Peter I; c) Church of San Esteban; d) Lower arches on the facade of the Palace of Peter I; 
e) Vertical panels on the Giralda; f) Top board on the Giralda. Made by the authors. 
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Figure 5. Drawings of the interior motifs in the sebkas analysed: a) Church of San Esteban. b) Church of 
San Marcos. c) Vertical panels on the Giralda. d) Lower arches on the facade of the Palace of Peter I. 
Drawing 1. e) Lower arches of the facade of the palace of Peter I. Drawing 2. Made by the authors. 

As for the rhombus patterns on the two portals, there is no direct equivalence with the facade 
of the Palace of Peter I. The sebka on the single arches displays certain similarities, but it is 
easier to draw a comparison with the rhombuses on the Giralda described in the previous 
section. This is not the case with the interior motifs of the sebka.The little arches on the central 
section of the Alcazar facade only display heraldic motifs, whereas the rhombuses on the single 
lateral arches contain a rich profusion of details.Indeed, we believe that we have found in that 
same sebka a reference for each of "our" portals. Thus, the stem motif at the centre with 
interwoven palmettes that open and close in on themselves and an elongated stem culminating 
in three leaves (Fig. 5.d) seems to correspond to the ornamental motif inside the sebkaon San 
Esteban (Fig. 5.a). A similar motif, in which the central stem is replaced by two palmettes 
opening downwards and the elongated stem at the centre by a pine cone (Fig. 5.e), seems to 
correspond to the ornamental motif inside the sebkaon San Marcos (Fig. 5.b). 

Based on these appreciations, the influence of the facade of the Palace of Peter I on the 
Islamic decoration introduced in the portals of the two Christian churches would appear to be 
greater than suggested by Angulo, who centred it exclusively on the position and composition of 
the board of arches along the top. In our opinion, the top board of sebka on the Giralda clearly 
inspired the boards of sebka on San Esteban and San Marcos, but there are other important—yet 
hitherto ignored—relationships between the interior motifs in the sebkas on the facade of the 
Palace of Peter I and those of the sebkas on our portals. These newly discovered parallels open 
up a new field of research. 
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1 INTRODUCTION 

Kuala Lumpur, the capital city of Malaysia, was named after the Malay term of “mud” at the 
confluence where the Klang River and Gombak River met. Initial settlements at the confluent 
site were Malay communities, mainly Sumatran immigrants who had long before settled on the 
banks of the Klang River to grow food, to collect jungle produce and to work on alluvial surface 
tin ore deposits as far back in the 1800s. The development of the Malay village evolved 
alongside Java Street (now JalanTun Perak) which is on the east side of the Klang River. In the 
Malay Village there is a Malay mosque called Masjid Jamek, which construction was completed 
in 1909 on a cemetery land (Fig. 1) during British Malaya. The buildingwas designed by a 
much-celebrated British architect from the Public Works Department, Arthur Benson Hubback. 
Masjid Jamek served as the city's principal mosque for the Malay Muslim community in the 
heart of Kuala Lumpur for more than 4 decades until a new national mosque (Masjid Negara) 
was built in 1965. However, it still remains as the city's oldest surviving mosque today and has 
witnessed more than a century of changes to its surroundings from continuous physical and 
environmental interventions in city building development. In 2009, in the effort to safeguard 
some of the heritage assets in the nation, Masjid Jamek mosque was inscribed as a National 
Heritage site by the National Heritage Department of Malaysia. Masjid Jamek has demonstrated 
its historical importance that is associated to the Malaysia history and its aesthetic 
characteristics in terms of architecture and engineering significance which all have met the 

Masjid Jamek: Kuala Lumpur's important Muslim heritage; a case 
study on the challenges and sustainability in the development of 
its surroundings 

H. J. Ng 
CGB Consultants Sdn. Bhd., Malaysia  

R. A. Rashid 
National Heritage Department, Malaysia 

ABSTRACT: Masjid Jamek (“Jamek Mosque”) is the most historical landmark of Kuala 
Lumpur. It is located at the confluence of the Klang river and the Gombak river. The recent 
development project, the River of Life project, is the largest river beautification of the nation 
which will see the major transformation of the surrounding landscape of Masjid Jamek site. 
Like most of the urban developments, the surroundings of a heritage site will most likely be 
succumbed to either threats of being demolished, or environmental changes that can cause 
adverse impact to the heritage place. The introduction of new design elements during and after 
the development will usually see some impacts to the cultural heritage. Therefore, the 
challenges and sustainability of the development which has transformed the surroundings of the 
Masjid Jamek into an urban heritage asset will be presented. Somebeneficiary aspects of 
becoming an urban heritage site will continue to see the Masjid Jamek the most important 
Malay Muslim Heritage in Kuala Lumpur. 
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declaration criteria of the National Heritage Act 2005 (Act 645) to be inscribed as a National 
Heritage. 

Figure 1. Kuala Lumpur Map in 1880s (Left) and 1915 (right) showing the Malay cemetery site before 
and after the development of Masjid Jamek. Map Source: Kuala Lumpur 1880 – 1895, JM Gullick, edited 
by Junn Ng. 

Figure 2. Aerial photo of Masjid Jamek in 1960s located at the where the stair structure is visible here on 
the left side and Java Street is on the right side of the mosque. Photo Source: Karen Kenan. 
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River of Life project led by The Kuala Lumpur City Hall (DBKL) aimed to revitalize the 
Klang and Gombak rivers into a vibrant waterfront and to reconnectthe historical past and 
presence of Kuala Lumpur. It is one of the Economic Transformation Programs planned by the 
government of Malaysia, an initiative which combines high-impact projects and programs to 
elevate the country to a developed nation status.Part of the project is to encompass the 
waterfront zone at the heritage quarters of in a Precinct (Precinct 7) where the heritage site of 
Masjid Jamek is situated (Fig. 2). As a listed National Heritage site with very high historical and 
cultural significant value, it is of national interest to safeguard its attributes through the efforts 
of conservation and preservation principles as prescribed under the National Heritage Act 2005. 
The development work scope will see a notable change to the surrounding site of Masjid Jamek 
which will be discussed here. 

2 THE CHANGES – PAST TO PRESENT 

Masjid Jamek is considered as one of the greatest architectural achievement in celebrating the 
identity of Muslim architecture in Malaya.  Much of the Moorish eclectic features and elements 
are found in the architecture design of the mosque. The original geometry layout of the mosques 
consists of an open courtyard in front of the prayer room which is flanked with a series of 
cinquefoil arches, horseshoe arch pivot windows around the walls and a pair of tall minaret 
tower with horseshoe arch openings facing the Klang river. Above the centre prayer hall, it 
consists of three (3) majestic bulbous domes;a typical Islamic religious structurewith the centre 
dome being the tallest, measuring approximately 70 feet high and is also where the Mihrab is 
located. The plinth orientation of the building was wisely planned with (3) sides of the mosque 
are facing the historical rivers of Kuala Lumpur; Klang river, Gombak river and at the 
confluence (Fig. 3).At the confluence, there is an enormous stair structure which used to serve 
as the major pedestrian jetty into Kuala Lumpur town during the early 20th century.  

Figure 3. The completion of the Moorish eclectic style Masjid Jamek, Kuala Lumpur in 1909. Photo 
Source: Selangor 300 Early Postcard; Cheah Jun Seng.
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Figure 4.  A painting of Masjid Jamek’s stair structure at the confluence. Photo Source: Choong MZ (28, 
Oct 2014). “Fascinating Historical Find at Masjid Jamek, The STAR.

Besides being a jetty, it also served as a gathering and connection point of the Malay 
Muslims where religion ritual took place at the heart of Kuala Lumpur. The century old stair 
structure was unearthed during the recent River of Life development in 2015. It is a 2 tiers stair 
with a mid-landing and each tier consists oftwelve (12) risers and the overall diameter of the 
stair structure is more than 130 feet (41meters exact) (Fig. 4).The main pedestrian entrance into 
the mosque is along Java Street, which is one of the oldest road in Kuala Lumpur. It was 
renamed twice, to Mouthbatten Road in 1946 and finally to JalanTun Perak in 1981. Over the 
past several decades, the mosque has undergone several major renovations from roofing up that 
open courtyard and extensions of 2 prayer halls; one facing the confluence and one facing Java 
Street. The architecture design of the new roofing and prayer halls blended well with the 
original mosques design especially the replica of the cinquefoil arches. 

Within the neighbourhood of Masjid Jamek, there were many posh European departmental 
stores established nearby the area from 1914. Java Street became a major up-market shopping 
street (Fig. 5),with stores like Robinsons, Whiteaway Laidlaw, John Little and Gian Singh. 
Christmas decorations were usually grand and the entire street was lit up with colourful lights 
which resemble of Oxford Street in London. During World War II, Masjid Jamek was the major 
shelter premise for the nearby Survey Office staffs after the first bombing in Kuala Lumpur by 
the Japanese. However, by 1970s the architecture and urban landscape of Java Street started to 
change. Most of the European department stores were closed down and their premises were 
demolished to make way for development of new high rise financial institutions follow by Light 
Rail Transit station in 1996 and the latest is The River of Life Beautification project started in 
2012. 
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Figure 5.  Part of the architecture landscape at Java Street in early 1920s. However, the shophouses no 
longer look like this due to renovation and facade changed. Source: National Archives of Malaysia. 

The last major development prior to River of Life development in the Masjid Jamek area was 
the opening of the LRT (Light Rail Transit) station and the construction of the elevated viaduct 
in 1996 which have impacted adversely on the street scape, traffic flow and the environment of 
Java Street. Whiteaway Laidlaw and blocks of century old shophouses were being demolished 
to make way for the LRT development. The Java Street frontage of Masjid Jamek became the 
major train interchange transit point in the city which have increased the flow of pedestrians, 
motor vehicle, public transportations and migration of foreign workers to the area to seek for 
employment opportunities. 

On the other frontage of Masjid Jamek which is at the confluence, the once most sacred and 
historical site of Kuala Lumpur has turned into the backyard of the city where the rivers are 
polluted with floating garbage, transients living underneath the bridges and a hiding hub for the 
drug users. There were no designated pedestrian accessibilities, tourist photography stops, 
opened public space, connectivity between the historical rivers and heritage sites and the worst, 
with motorcycles sharing the limited available walkways illegally with pedestrians.  All these 
problems are important key issues in addressing what is the role of cultural heritage in 
sustainable development. 

Masjid Jamek being the oldest and most significant place of worship in the city was definitely 
one of the key focuses in the development of the River of Life project. The tangible heritage 
records a wealth of information and development process of Kuala Lumpur from the time when 
it was part of Selangor state to become the capital city of Malaysia. The historical legacy and 
heritage significance were the key concept in the assessment during design development.  
Compliance to the heritage guideline and principles of conservation was adopted, respected and 
most of the Muslim Heritage which was given the top priority in the development of Precinct 7.  
Enhancement to the existing unused site was converted into Islamic garden with new bridge 
connected the nation’s most majestic heritage building, the prayer hall was extended to be 
nearer to the Gombak river, frontage of the mosque was turned into a plaza with covered 
umbrella and old stair structure was fully restored to reinstate its key focal point of the 
confluence like it was a century ago. Figure 6 shows the major work scope at Masjid Jamek 
area. 
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Figure 6. The proposed major works scope at the surrounding of Masjid Jamek. Site Plan Source: 
AECOM; edited by Junn Ng.

3 THE CHALLENGES 

Major challenges were faced during the development of the upgrading works at Masjid Jamek 
and other heritage sites. Majority of the challenges were mostly during pre-construction stage 
such as compliance to the National Heritage Department’s guidelines and requirements and how 
to promote heritage awareness to the client, the consultant team and the contractor. One of the 
big challenges was to adhere to certain conservation principles and management. Certain 
enhancement and landscape proposals will have to be re-studied to minimize the potential visual 
impact to the heritage assets. For example, the mock-up of the umbrella height in the Masjid 
Jamek site had to be adjusted to minimize the visual impact to the dome and minaret tower of 
the mosque. Other issues include the unearthed of the stair structure, the demolition of the 
balustrade along the river bank to make way for the bridge and extended prayer plaza, the 
findings of old tombstones and ceramic shreds at the old cemetery (at north of the mosque).  

The stair structure was unearthed during the construction stage, with 40% of the structure 
being destroyed. (Fig. 7 and Fig. 8) The unearthed of the stairs revealed that the heritage stair 
was actually built over by another new stair structure to fit in with the size of the flood 
protection wall.Immediate investigation was called upon to study the integrity of the century old 
stair structure. Core samples were extracted for compressive strength tests. Petrography test was 
also carried out to confirm if it was made out of lime concrete and to determine its material mix. 
With the technical information, the stairs were restored; however, after the restoration, the stair 
structure was faced with several challenges such as high rainwater volume which would tend to 
sink the whole stair every time after a heavy rain pour. When the water subsided, siltation and 
debris will be left behind on the structure which will result in major cleaning up (Fig. 9). High 
maintenance cost is expected for the stair sustainability. 

On the demolition of the balustrade along Gombak River and Klang River unveiled the 
technology of precast concrete panels. These panels were assembled in parts by weight loading 
and mortar. Much of the demolished panels were then salvaged into the landscape design of the 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1950



heritage site of Bangunan Sultan Abdul Samad building which is located across the Gombak 
river from Masjid Jamek. (Fig. 10) 

During the construction of the Islamic garden, there were quite a number of granite and 
marble tombstones were dug up from the old cemetery site. Some of the tombstones found have 
Arabic inscriptions on it dated back to 1892. Besides, there were also ceramic shreds and liquor 
bottles found in the nearby area. The findings of the tombstones in Masjid Jamekconfirms the 
accuracy of the 1880 map that the site was a Malay cemetery. It is also the tangible 
evidentsuggested the Sumatrans were one of the early settlers at the east bank of the Klang river 
and that derives to the naming of Java Street as well (Fig. 11). 

Figure 7. Restoration works of the stair structure in progress. Photo source: CGB Consultants Sdn. Bhd.

Figure 8. The restoration works of the stair structure. Photo source: CGB Consultants Sdn. Bhd.
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Figure 9. The stair structure is sunken by the flooding from the river after a heavy pour. Photo source: 
CGB Consultants Sdn. Bhd. 

Figure 10.The salvage exercise of the heritage balustrade. Photo source: CGB Consultants Sdn. Bhd.

Figure 11. Documentation were being carried out to the tombstones. Photo source: CGB Consultants Sdn. 
Bhd. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1952



4 THE BENEFICIAL ASPECTS 

 Upon the completion of the beautification project, Masjid Jamekhas again witnessed another 
major transformation of change to its surrounding; except this time in a larger context of 
cultural heritage taking lead in urbanization. The project celebrates the nation’s history and 
Muslim heritage to the local people and tourist. People may now come through the site, enjoy 
and experience the connectivity between the historical river and heritage sites. The generous 
size pedestrian path and open green space brings beneficial environment impact to the heritage 
asset as this would help reduce carbon footprint and pollution to the Masjid Jamek area. Java 
Street; the historical Malay Street has also benefited from the development where new wider 
and paved pedestrian walk with landscape buffer is made into the main connector to the Parade 
Ground nearby; basically, the whole Heritage Quarters in precinct 7 are connected with 
pedestrian path. The extended Prayer Plaza and Market Plaza new extensions can now cater for 
a bigger Friday prayer crowd up to 1000 people and they no longer have toface the tropical heat 
with those giant umbrellas installed. Masjid Jamek has become the central connection point into 
the heritage quarterof Kuala Lumpur which many people have never step close to the site 
before. 

5 CONCLUSION 

Throughout the whole 30 months of the construction period, Masjid Jamek was never closed to 
the public of the Muslim faith. It continues to serve the Muslim population of Kuala Lumpur to 
perform the Salah and other related activities in the mosque. Protection hoarding was provided 
throughout the construction period to refrain the public from entering into the designated 
construction site by stages. There were of course many other micro challenges that was behind 
the laundry yard. However, the overall completion of the development has a good bearing and 
beneficial impact to the cultural heritage of Masjid Jamek. It has added social-economy and 
commercial value to the environment of Java Street and the whole of Kuala Lumpur city centre. 
The Malay Muslim heritage is now well celebrated in restoring its tangible and intangible 
historical significance and reconnect back to its surrounding urban fabric. As the city continue 
to progress its growth cultural heritage plays an important role in environmental sustainability. 
It can enhance the quality of the community, bridge the gap of the community, promote a wider 
sense of belonging thus living with respect especially in a multi-ethnic country.  There will be 
occasions where authenticity will be compromised in urbanization; however, if a good 
conservation management plan is put in place, heritage authenticity can be protected. The 
following Figure 11 below shows the completion of the development at Masjid Jamek area 
which has been receiving many positive feedbacks from the public and tourist. The journey 
where the nation has evolved through the 160 years of British occupation has brought many 
influences to the Muslim architecture identity of Malaysia such asMasjid Jamek; which is now 
the nation’s Muslim heritage icon. 

In June 2017, the mosque was renamed by the current Selangor ruler; SultanSharafuddin Idris 
Shah’s ancestorto Masjid Jamek Sultan Abdul Samad as the mosque was originally built on the 
Selangor land.At that time Kuala Lumpur was the capital city of Selangor state and Sultan 
Abdul Samad was the fourth Sultan (ruler) of Selangor. 
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Figure 11. The completion of The River Of Life beautification at Masjid Jamek. Photo source: CGB 
Consultants Sdn. Bhd. 
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1 INTRODUCTION 

In the Segura de la Sierra valley and the surrounding area, located in the northeast of the 
province of Jaén (Spain), there is a system of fourteen dispersed and sparsely spread out 
medieval towers, built during the 11th and 12th centuries during the height of the Almohad 
Empire. A little-known heritage, it is made up of a series of fragile elements using the rammed 
earth construction technique and which today build and define a landscape that is not only 
natural but, above all, cultural. Many of these towers have not been modified or undergone any 
interventions since they were built; therefore, they offer the perfect opportunity to gain more in-
depth knowledge about them, as they represent an unaltered record that has reached present day 
practically intact. 

This exceptional series of disperse elements of Muslim architecture had not been 
systematically and thoroughly studied before 2003, when we began to study these towers with 
the aim of conducting intervention and conservation projects in order to develop an in-depth 
understanding of them and to contribute, within the scope of our disciplinary area, towards 
scientific knowledge within the extensive historiography of medieval Islamic architecture. The 
work carried out since then has resulted, since 2014, in various competitive research projects, 
including the Research, Development and Innovation project financed by the Spanish Ministry 
of Economy and Competitiveness. 

Within the framework of this project, various studies and assignments have been carried out 
using techniques such as material tests, 14C dating, and stratigraphic and parameterisation 

The detached farmstead towers from 12th entury Sierra de Segura 
(Jaén, Spain): contributions to the territorial settlement of the al-
Andalus period. Results of the R&D&I project #ProyectoSegura

S. Quesada-García & G. Romero-Vergara 
School of Architecture, University of Seville, Seville, Spain 

ABSTRACT: On the border between the ancient garb al-Andalus and sharq al-Andalus lies the 
Segura de la Sierra valley (Jaén, Spain), an area in which the medieval ways from Seville and 
Granada came together on the way to the east of the Iberian Peninsula. Given its strategic 
position and fertile orography, during the 11th and 12th centuries, Saqura became an important 
Islamic cora (administrative division of al-Andalus). A complex system of towers still remains 
from this era, built using the rammed earth construction technique. With the aim of delving 
further into this rich heritage, the research project #ProyectoSegura is being carried out, 
designed to obtain details that provide more information about the implementation criteria, 
chronological dating, and construction techniques used by applying a methodology based on the 
use of new technologies. The description of this work process and the presentation of the main 
results are the contributions of this communication. 
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methods, among others. A detailed architectural study of the entire valley’s towers has been 
conducted, along with studying the topography and construction area thereof, using 
photogrammetric techniques and drone flights, which has enabled detailed 2D drawings to be 
created along with 3D modelling of the buildings and their surrounding areas. These techniques 
have enabled the digitalisation, classification and dissemination of this heritage. 

Figure 1. Al-Andalus in the 13th century with an indication of the main roads and cities during that time, 
among which is the cora of Saqura (Segura de la Sierra). 

Lastly, knowledge has been transferred with the creation of a patent applied to the restoration 
of free-standing rammed earth buildings, as is the case with these towers. The information and 
results obtained to date are contributing to the creation of a historical, typological and functional 
characterisation of these medieval elements, which enables them to be interpreted and compared 
with one another and with other similar cases on the Iberian Peninsula, allowing their origin to 
be confirmed and the theories set out at the beginning of the research to be proven. 

These tasks are being carried out by researchers from the TEP-965 research group from 
University of Seville with occasional collaborators from other Spanish and international 
research groups, all of whom are coordinated by Prof. Santiago Quesada-García, the lead 
researcher for the project. 

Among the various articles and communications through which this research has been 
disseminated, mention should be made of the article published four years ago in REHAB 2014 
entitled: “Rehabilitation Proposal of some of the Islamic Towers in the Segura de la Sierra 
Valley (Spain). Significance and cultural values of this built heritage and their territory”. The 
article focused on presenting an in-depth individual description of these towers, analysing them 
from a constructive, morphological and functional point of view. The communication presented 
the first photogrammetric surveys and proposals for the restoration of the rammed earth 
constructions, called tapia in Spanish. It also set out some territorial theories that intended to 
explain the criteria for constructing the towers in the territory. 

This communication is a continuation of previous publications; it explains new findings and 
results, as well as the method used to obtain these. It also, for the first time, compares the Sierra 
de Segura towers with other disperse Muslim architectural elements built in the territory of al-
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Andalus during the 12th century, with the aim of identifying common patterns and finding 
criteria for constructing these sparsely spread out elements in the territory that do not form part 
of urban centres. To do so, it illustrates how the tower system defines the region, connecting 
ways, waterways, farmed areas, topographies, etc., as well as how these elements have the 
capacity to organise regions, anthropise spaces and become essential elements of the landscape 
that we admire today. These territorial relationships in this type of sparsely spread out, medieval 
Islamic architecture are seldom studied in our discipline, and yet research is providing 
information of significant documentary value in this regard, which will serve as a new reference 
for knowledge of these detached and dispersed buildings constructed during the 11th and 12th

centuries on the Iberian Peninsula (Fig. 1). 
The description of the work process, the methodology and the main results obtained to date 

are the contributions of this communication to the REHAB2018 international congress, to be 
held in June 2018 in Granada. 

2 BACKGROUND 

Given the extensive nature of this research, it is worth including the main milestones achieved 
over the last fifteen years regarding these towers in Sierra de Segura, to ensure the relevant 
documentary evidence is recorded: 

2003 Photogrammetric survey and restitution of the tower of El Cardete (Benatae), North 
and South Watchtowers of Santa Catalina (Orcera), the Tower of Góntar and the 
Tower of Water (Segura de la Sierra). 

2006  Drafting of the restoration and consolidation project for the North and South 
Watchtowers of Santa Catalina (Orcera). Laboratory tests on the physical, chemical 
and mechanical characteristics of materials. 

2007  Drafting of the restoration and consolidation project for the Tower of Góntar and 
Tower of Water (Segura de la Sierra). Laboratory tests on the physical, chemical 
and mechanical characteristics of materials. 

2010  Execution and management of the project for the consolidation of the Tower of 
Góntar 

2013  Pre-competitive research project “The construction of a landscape: rammed earth 
architecture in High Andalusia during the 13th century. Study and analysis of the 
Andalusi tower system in the Segura de la Sierra valley”, University of Malaga. 

2014  Update of the execution projects for the North and South Towers of Santa Catalina 
(Orcera) and for the Torre del Agua project (Segura de la Sierra). 

2015  Research, Development and Innovation Project, “The Islamic medieval tower 
system in Segura de la Sierra:  establishment, construction techniques and 
restoration of rammed-earth constructions” (#ProyectoSegura). 

In other words, an initial consolidation project was drawn up, still to be executed, for the 
North and South Watchtowers of Santa Catalina (2005). Subsequently, two intervention projects 
were carried out for the Tower of Water and the Tower of Góntar (2007). Of all these projects, 
only the one referring to the remains of walls and the Tower of Góntar was carried out in 2009. 

The towers in the Segura de la Sierra valley are subjected to various pressures, which 
sometimes compromise their survival or leave them open to interventions without guarantees or 
without prior research projects being conducted to gain greater knowledge of them and to 
establish the best techniques to be applied, based on specialist knowledge. 

Furthermore, this historical heritage forms an unbreakable part of the identity and the 
sustainable use of a cultural landscape defined within the framework of a natural protected area 
such as the Cazorla, Sierra de Segura y las Villas Natural Park, making it essential to carry out 
comprehensive research, as outlined below (Fig. 2).
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Figure 2. Location of the husun (small castles and enclosures with towers), watchtowers and castles in the 
Segura de la Sierra valley (Jaén) with medieval ways. 

3 GOALS 

This research, development and innovation project is proposed and developed as part of the 
Spanish Strategy for Science, Technology and Innovation, within the “Challenge in social 
changes and innovations v protection and preservation of culture and heritage: artistic-cultural 
and archaeological heritage as a source for developing new scientific-technical capacities and 
sustainable exploitation models”, in order to conduct a systematic and thorough study of all the 
towers in this valley at a documentary, territorial, graphic, constructive or pathological level. 
The project includes the following general objectives: 

1. To study and define the characteristics of the cultural landscape in which this 
medieval architectural heritage is located, which complements the natural landscape 
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and defines and builds the territory. To highlight these historical elements as a system 
that interacts with the topography, roads, waterways, populations, crops, etc., 
exceeding the perception thereof as isolated and unconnected elements. 

2. To disseminate the historical, cultural and landscape heritage of these Islamic 
elements built in the 11th and 12th centuries in Sierra de Segura among the scientific 
community and society in general. 

3. To create an inventory of these types of constructions that still conserve important 
emerging structures to manifest their presence in the landscape of ancient al-Andalus, 
obtaining in-depth knowledge of these towers from various points of view: landscape, 
territorial, chronological, morphological, typological and constructive. 

4. To determine the criteria for the construction of these detached and dispersed 
architectural elements in al-Andalus, with the aim of discovering their ways of using 
the territory and to establish commonalities and differences, by applying new 
technologies to generate documentation, research and conservation of these cultural, 
landscape and archaeological remains. 

5. To study medieval rammed earth construction techniques and compare and establish 
relationships between the different typologies and morphologies of other towers still 
preserved in garb al-Andalus and sharq al-Andalus. 

6. To establish a methodology for the study, conservation, restoration and dissemination 
of these types of buildings with the aim of raising awareness, conserving and 
protecting both the individual properties and their surrounding areas, fostering 
interdisciplinary approaches in the study and knowledge of these assets and their 
territory. 

4 METHODOLOGY 

The work methodology used in the research project covers various phases basically grouped 
together into: documentation/research, conservation/restoration and dissemination. These phases 
are summarised in a series of actions as follows: 

4.1 Compilation, study and analysis of historical and graphic documentation 
a) Unedited and edited sources. 
b) Archaeological excavations. 
c) Non-metric graphic representations: engravings, drawings, sketches, perspectives. 
d) Metric graphic representations. 

4.2 On-site data acquisition and sample extraction 
⎯ On-site data acquisition. A thorough data acquisition system is carried out on-site by 

means of photos, videos, sketches and au naturel drawings. Subsequently, topographic 
measurements are taken with the Leica total station together with laser distance measurers. 
Stereoscopic photographs are taken using 22-megapixel cameras with an optical zoom of 
14, 20 and 28mm. 

⎯ Recording topographic points using differential GPS and via total station. The ground 
point cloud is completed with another obtained using a drone, which incorporates a 
compact 16-megapixel camera with a fixed zoom at 28mm. Traditional techniques are 
combined with the use of advanced technology such as 3D scanning of the territory. 

⎯ For the photogrammetric restitution, a computer with ASRix software licences is used 
for photographic rectification, VSD and PoivilliersF for stereoscopic restitution, 
Orthoware to adjust blocks of photos and Photoscan for photogrammetric scanning. 

⎯ Recognition and archaeological research into the surrounding area of the towers, 
completed with the review of files located in the Regional Ministry of Culture of the 
Regional Government of Andalusia regarding surveys conducted in the surrounding 
areas of these towers in recent years. 
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Figure 3. Analysis of the territorial, orographic and topographic scope of the Segura de la Sierra valley. 
The new planimetry is generated at 1:30,000 scale, and the locations of physical elements and of the 
existing and missing Islamic remains are determined. 

⎯ Material sample extraction with the aim of carrying out physical and chemical tests, 
which has enabled the resistance and composition of limes, aggregates and particle 
sizes to be established. Collection of wood samples from points, beams, struts and 
yokes for analysis by means of dendrochronological and radiocarbon analysis in the 
National Accelerator Centre (CNA) at University of Seville. 

4.3 Analysis of the territorial, orographic and topographic scope 
⎯ Analysis of cartographies and territory of the spatial area in which the Sierra de Segura 

towers are located. This involves an inventory of maps and existing aerial photographs of 
the area, analysis of historical maps and, above all, macro-spatial readings of the valley’s 
territory, its orography, water network and infrastructure system, in order to learn more 
about the occupation, defence and exploitation thereof (Fig. 3). 

⎯ Various areas with similar orographic characteristics and architectural elements were 
selected in the territory of al-Andalus in order to compare these and identify similar 
and/or different elements in the way in which they are constructed. Three different 
areas have been individualised as follows: the old way between Seville and Badajoz, 
the Segura valley and the Sierra Calderona in the area of Valencia. 

⎯ Generation of new surveys of the Segura de la Sierra valley. The most updated digital 
mapping was used (flights and surveys from the Institute of Cartography of Andalusia 
and the National Geographic Institute). Based on these, vector-based planimetric 
maps and cartographies were created with computer-assisted design programs and 
image processing, generating a planimetric map at a scale of 1:50,000 and 1:30,000 
(Figs. 4-5). 

⎯ Based on the point cloud obtained of the terrain with the drone, the three-dimensional 
orography of the area in which the towers are located is obtained and, based on the 
break lines, the isometric lines at a scale of 1:10/1:20 with contour lines every 20cm. 

⎯ Creation of digital terrain models (DTMs) that enable a better orographic 
representation of the areas in which the existing military structures are located; the 
graphic representation of the territory is always shown in 3D because this enables a 
more in-depth analysis of data than when conducted in two dimension. 
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Figure 4. An analysis of the territorial implantation of the castles, towers with enclosure (existing and 
missing) and watchtowers on the Segura de la Sierra valley, as well as their relation to the medieval ways, 
rivers, topography and cultivable areas. 

⎯ Based on this, topographic surveys of each of the tower sites are carried out, at a scale 
of 1:500 and, very occasionally, at 1:200, with the aim of drawing or precisely 
interpreting their layout and perimeters and identifying possible continuities or 
existing roads hidden by development processes, olive plantations, water basins, river 
channels, roads, quarries, erosions and other anthropic and natural alterations, since 
the territory contains marks made by previous occupations and is made up of 
successive stratifications of the same area. This cartographic base enables the 
construction of the towers to be studied more precisely, as well as the relationship of 
these with other fortifications, productive structures, historical roads, infrastructure 
works and water routes (Fig. 6). 
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Figure 5. Sta. Catalina Plains with the implantation of the towers and the delimitation of arable and 
irrigable areas by the Almohad dam Garganta del Ciervo (Salvatierra & Gómez, 2016) located in the area 
where the Albuhera stream now flows(the meaning of the toponymic means: artificial water deposit)

Figure 6. The development of the digital terrain model in 3–D around the Tower of Santa Catalina 
(Orcera). Taken from the cloud of points obtained with a drone and the subsequent development of 
isolines with contour levels every 20cm. From here, a topographic survey at a scale of 1:200 is carried 
out, which allows the location of the possible limits of the enclosure normally associated with each tower. 
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4.4 Drafting of interpretative, textual and graphic conclusions 
⎯ Photogrammetric survey of the elements based on the information obtained with sketches, 

total station, digital cameras and drones, obtaining all the internal and external elevations 
of each tower, the planimetry thereof and exact sections. This work has enabled a formal, 
volumetric and stratigraphic interpretation thereof. These drawings are created with 
computer-assisted programs, carrying out two-dimensional photogrammetric planimetry 
with a level of detail equivalent to a scale of 1:50 and defined in varas, boxes or rammed 
earth sections, and also in metres (Fig. 7). 

⎯ Parietal study of the most significant elements by applying the Harris matrix. The 
stratigraphic reading focused on the study of the different stratigraphic units of each 
element, analysing the on-site setting of the timber formwork or shuttering, called 
tapia or tapial in Spanish, the modulation thereof and the construction technique used. 
Based on this, the elements of the rammed earth wall construction process could be 
interpreted and discovered, together with the corbel systems and platforms to enable 
upper access to the towers. 

⎯ Interpretation of the results obtained by means of the 14C analysis, which must 
always be in addition to the architectural and archaeological analysis of the building. 
The radiocarbon dating analysis makes sense together with the combined 
understanding of the stratigraphic sequence of the remains because it is relevant 
whether the analysed sample was obtained in the original context or from secondary 
deposits. 

⎯ Parameterisation and geo-referencing of all the data, materials and elements obtained 
in each of the towers via processed databases using GIS applications to enable the 
integration and analysis thereof and access to the information available in Open Data 
(Fig. 8). 

Figure 7. An architectonic survey and façade analysis of the Tower of El Castillo (La Puerta de Segura).

4.5 Transfer of knowledge 
The aim of the transfer of results is to find solutions applied to resolving construction and 
structural problems occurring in these types of narrow and free-standing rammed earth 
buildings, with breakage problems throughout their height, and with the aim of resolving 
problems arising as a result of the restoration of and intervention on the rammed earth buildings. 
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4.6 Dissemination and internationalisation plan 
The scientific dissemination of the results of this research is being conducted by organising 
scientific seminars, exhibitions and by attending national and international scientific 
conferences such as REHAB, ResTapia, ReUso, etc. 

Also with production of 3D drawings, perspectives and models, with the aim of 
disseminating and communicating these in travelling exhibitions, and creating animations to be 
disseminated on websites or in interpretation centres, such as those in the Segura de la Sierra 
castle. Dissemination of this information in the region of Segura, the province of Jaén, 
Andalusia and other national and international areas, to facilitate access to this knowledge by 
society in general. 

Accordingly, we have proposed the creation of hiking and cycling routes or heritage 
itineraries that enable this historical architecture to be discovered as part of an integrated, 
recreational and healthy experience. Dossiers, guides and itineraries will be published to 
complement existing ones so visitors can locate them easily as another element of the Natural 
Park. It is also being disseminated online in the institutional repository of Seville University: 
https://idus.us.es/; and via the blog: https://santiagoquesada.blogspot.com.es/. 

5 MAIN RESULTS AND DISCUSSION 

The study, analysis and research of the medieval towers of Sierra de Segura, conducted using 
the aforementioned methodology, is providing a series of information, some unpublished until 
now, and in-depth knowledge of this Muslim system of rammed earth architecture. The main 
results obtained are as follows: 

1. Fourteen photogrammetric and topographic surveys of all the towers of which there 
are remains. These are drawings made by combining traditional techniques with the 
use of advanced technology such as 3D scanning with aerial means. These drawings 
have produced comprehensive documentation, partially submitted with the previous 
REHAB2014 communication and in this one, enabling the correct classification, 
dissemination and display of this largely unknown heritage.  

2. The quality of the rammed earth construction technique on the Sierra de Segura 
towers is illustrated, among other characteristics, by the presence in some towers 
(Puerta de Segura and Góntar) of logs embedded in the building, located in places 
where the section of the wall changes. They are various joined timbers that act as 
reinforcement. The presence of these timbers as ring beams or tie bars is a new aspect 
that has also been discovered in these investigations. 

3. Another result worth mentioning, obtained in the higher towers, is the slight slope 
always present on three of their sides (between 2-3º), with the fourth one being 
completely straight. This aspect illustrates a clear construction intention that must 
have been planned and taken into account during the execution process. 

4. Some of these medieval structures have been chronologically dated by 14C analysis, 
carried out in the National Accelerator Centre of Seville University, based on samples 
from the wooden elements. The tests carried out on the North and South Watchtowers 
of Santa Catalina, El Cardete, Peñolite and La Puerta de Segura, provided an average 
dating between 1018 and 1155. Another test on the lime crust of the South Santa 
Catalina tower offered the same range of dates (1026-1154). Therefore, it can be 
confirmed that these towers date back to before the Christian conquest of the territory, 
which took place in about 1214. If the oldest dating is taken into account (1026), they 
may have been built during the Taifa Moorish Kingdom of Saqura. If the later date 
(1164) is taken into account, it would mean they were built at the height of the 
Almohad period. 
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Figure 8. Left: A study of the visual basins and the intervisibility between the different towers of the 
valley. Right: The visual basins are from the Tower of Santa Catalina (Orcera). 

5. Another contribution of this research is the discovery in the Góntar and Cardete 
towers of lime coatings with shapes and drawings simulating false ashlars. This 
aspect would confirm the chronological detail outlined in the preceding section, given 
that this particular technique is attributed to that African Berber dynasty. Therefore, 
these Sierra de Segura towers can be related to similar examples built by the 
Almohads in al-Andalus, bearing in mind that the age of the original tree in the 
analysed sample would have to be added to those dates. 

6. The stratigraphic reading of the walls has enabled the manner in which some of these 
towers were accessed to be established. In the case of the North Watchtower of Santa 
Catalina, the access was 7.18m high, and it was 6.85m high on the South Watchtower. 
These significant heights made it impossible to reach with a single step (wooden or 
ropes) given the weight and the difficulties involved in handling it. We were able to 
determine through the location of alcoves and wall drains, planned during the 
execution, that the access system was via different external platforms, which, like a 
scaffolding, enabled a logical and rational access.

7. We should point out, given the importance and implication of the restoration of these 
types of rammed earth constructions, the result obtained in the transfer of knowledge 
from this research which has led to a national invention patent granted by the Spanish 
Patent and Trademark Office, consisting of a “Flexible Anchor for Attaching an 
Elastic Tie to an Earthen Wall” ES 2329207B1. The patent is related to the restoration 
of heritage and consolidation interventions in rammed earth architecture. 

6 CONCLUSIONS 

These Muslim architectural elements, located in the Segura de la Sierra valley, are situated in an 
area in which the two medieval ways from Seville and Granada meet, joining to head towards 
the east of the Iberian Peninsula. They are towers built using the rammed earth construction 
technique. As a result of the stratigraphic analyses carried out, comparisons with similar 
examples of al-Andalus, the presence of shapes simulating false ashlars on the lime coatings and 
the results of the 14C dating, it can be definitely concluded that these are Muslim towers, built 
between the 11th and 12th centuries. 

One of the main contributions of this work has been to discover the construction criteria for 
these Islamic constructions in the territory, dispersed and detached constructions that, 
nevertheless, form part of a complex system of infrastructures made up of ways, livestock trails, 
rivers, water dams, farming land, etc. and in which these enclosures with towers constitute the 
main hubs. This aspect has been verified by determining that the different locations of the 
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towers triangulate the territory, eliminating dead angles and blind spots, creating an intricate 
network of visual connections. However, the most significant aspect is that these towers are 
closely related to the surrounding land area, with a gentle topography and, therefore, are easily 
accessible and irrigable, which justifies the location. This situation can be clearly appreciated in 
Altamira, Gutamarta, Catena, La Torre, Sta. Catalina, Orcera, El Cardete, Fuente de la Torre, 
Benatae and Torres de Albanchez. All of them are elements that control equivalent areas 
comprising between 350 and 500 ha. This enables us to conclude that these towers were 
associated with farmsteads and buildings related to productive activities in this valley, some of 
which are still present today in the form of small hamlets, groups of country houses or 
farmhouses still in use today (Altamira, La Torre), and others are now urban centres (La Puerta, 
Orcera, Benatae). 

As a provisional conclusion, we could say that this research into the tower system in the 
territory of Sierra de Segura has enabled and is managing to extract a large amount of 
information from the new details now emerging. The insight offered by this knowledge will 
enable aspects such as the territorial establishment of these free-standing Islamic architectural 
elements to be covered and addressed from a new perspective. Likewise, the increasing depth of 
understanding regarding their construction systems enables new contrasted methodological 
patterns to be established for interventions on rammed earth buildings. The interest and scope of 
the findings obtained justify their dissemination in this communication. 
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1 INTRODUCTION 

TodayIslam is the fastest growing religious groupglobally with nearly a quarter of the world’s 
population identifying as Muslim. However, only about twenty per cent of Muslims reside in 
the Middle East and North Africa, as Asia is home to sixty five per cent of the world's Muslims, 
with Indonesia, in Southeast Asia, the most populous Muslim country (Pew, 2011). Islam plays 
an important role in the life of many Southeast Asian communities, but its presence has a long 
history. For centuries the Prophet’s message had been disseminated along vast networks of 
multiple maritime trade routes through China and south Asia,a ‘maritime silk road’,predating 
European colonization(labelled ‘The Age of Discovery’) and the subsequent boundary divisions 
that were created in Southeast Asia1. Muslim boats from the Middle East ventured with 
increased regularity into the archipelago from the first centuries after the Prophet’s death in CE 
632, carrying Arab, Persian and Yemeni merchants and their goods, religious and academic 
scholars, diplomats and clergy, Meccan pilgrims and migrating peoples along harbour towns 
(especially coastline along Java’s north coast known as the pesisir) bordering the vast expanses 
of the Indian Ocean (Bennett, 2015)2. Arrivals and departures were governed by seasonal 
monsoon winds, with travellers and their cargoes becoming long or short-term residents in 
trading ports from the South Asian shores of the Bay of Bengal and Straits of Melaka to the 
South China and Java seas (Fig.1). The main trade was in luxuries such as textiles, carpets, 
coinage, metals, porcelain, lacquerware, furniture, ebony, ivory, pearls, wood and spices in 
particular from India and Indonesia for culinary and medicinal purposes,with the sixteenth and 

Reconsidering Islamic art and Muslim heritage: migration, 
cultural exchange and the dominance of the Arab-centric aesthetic 
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ABSTRACT: There has been much debate over what constitutes ‘Islamic art’ and whether even 
the notion of a homogenous Islamic style is tenable. This paper questions a contentious practice: 
the tendency to exclude Southeast Asian Islamic-inspired artifacts from the category of ‘Islamic 
art’ as they fail to comply with an artistic canon that codifies works as ‘Islamic’ based on an 
Arab-centric aesthetic derived exclusively from artistic and cultural development in Western 
Asia and Northern Africa.This study challenges this limited view by demonstrating that 
reciprocal cross-cultural exchanges of arts, crafts, and technologies along the vast network of 
maritime trade routes traversing the Indian Ocean linking East and West prior to European 
colonization, contributed to the aesthetic evolution of Islamic art. Based on findings analyzing 
specific artifacts, historical records and data from curatorial interviews in Australia, this 
investigation aims to promote artistic/cultural legacies and enrich/extendMuslim heritage for 
diverse contemporary audiences. 
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nineteenth centuries considered the ‘Age of Spices’ (Bennett, 2015).This fluid and ‘borderless’ 
region became key oceanic ‘multi-centred transit zones’ anddiverse multicultural ‘melting pots’ 
(Bennett, 2015). At these portside ‘emporiums’ knowledge transferred through material, 
religious, cultural and social exchanges between ‘sojourners’ and local native populations 
interconnecting Indian, Chinese, Middle Eastern and Southeast Asia cultures (Hall, 2016)3. 

Figure 1. Trade Routes in the Indian Ocean- C.500-1000 CE. Source: 
https://mrcaseyhistory.files.wordpress.com/2014/01/indian-ocean-trade-map.jpg. 

This paper focuses on the reciprocal cross-cultural exchanges, especially the trans-regional 
circulation of arts, crafts and technologies, which occurred via a symbiotic process of adoption 
and adaption resulting in changing styles, practices and trends in artistic production affecting the 
development of Islamic art.This revisionist approach challenges scholarship advocating the 
existence of a ‘pure centre’ of knowledge dissemination from the Middle East spread through a 
process of ‘Islamization’ or gradual diffusion/purification to the culturally dependent 
peripheries of Southeast Asia (Bradley, 2014). Colonial era Orientalist scholars such as the 
Dutchman SnouckHurgronje (1906, 1931) and British administrator-scholar Richard 
Windstedt(1917, 1939, 1947)4 reinforced this hierarchy by fosteringthe notion that Islam in 
Southeast Asia was historically less authentic or ‘impure’ when compared to the Middle East 
based on the difference between textual Islamic theory and local customs that were deemed 
‘syncretistic’ (Bennett, 2018). These perspectives were modelled on the ‘layer cake’ theory 
developed by Sir Stamford Raffles in his book The History of Java (1817) detailing the waves 
of influence that constituted a repeated overlaying effect beginning with the ‘lost greatness’ of 
the pre-Islamic era, followed by Buddhism, Islam, and finally European colonization. 

Importantly, this viewpoint denies the agency of Southeast Asian communities and the 
fluctuations, changes and rise/fall of knowledge centres over time. The implication for Islamic 
art in Southeast Asia is that a valid and unique aesthetic never developed that both equalled and 
contributed to the evolving Arab-centric aesthetic, and the associated artistic canons which 
codify works as ‘Islamic’5. 
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2 THE SIGNIFICANCE OF A HISTORIOGRAPHICAL DILEMMA 

To understand the polarity of views and contestation over what constitutes Islamic art, a brief 
survey of scholarshipin the field is necessary. Due to the complex and often controversial 
history of the category ‘Islamic art’, contemporary debates have focused on the use of the term 
‘Islamic’ in the art historical domain variously advocating: the adoption of the term ‘Islamicate’ 
when referring to the ‘secular’ aspects of Islamic art and culture because of the questionable and 
problematic association with Islam as a religion (Blair & Bloom, 2003); the universalist 
approach common to Sufism advocated by Sayyed Hossein Nasr (1987) and Titus Burckhardt 
(1976) that spirituality rather than religion is the unifying element; the breaking up of the 
categorical distinctions into temporal and regional terms (Shaw, 2012); descriptive, 
iconographic, dynastic approaches, ‘urbanist architectural’analysis and examination of 
manuscripts surrounding art works (Shaw, 2012); and abolition of the term altogether as it is an 
‘imagined terminology … a product of Western thought’ (Shalem, 2012). 

In terms of Asian art, East Asian art (the ‘golden triangle’ involving another hierarchy with 
China at the top, Japan then Korea) was only considered as part of the major narrative of 
‘Islamic art history’ in the late nineteenth century, with South Asia and Iberia included in the 
mid nineteenth-century. However many are skeptical, consideringthese later inclusions as only 
another branch of European art or a reflection of ‘Orientalism’ (Kadoi, 2016). 

A review of literature confirms that investigation outside European, Middle Eastern and 
South-west Asian contexts continue to be comparatively few. Many scholars concentrate on the 
Islamic art of Western Asia and some South Asian countries (particularly India and 
Afghanistan), generally regarding these other regions as too aesthetically divergent from Middle 
Eastern character (i.e. Arab, Persian and Turkish elements) (Grabar, 1973, 2005, 2006; 
Hilenbrand, 1999; Lapidus,2002; Vernoit, 2000, 2004; Leaman, 2004; Hagedorn and Shalem, 
2012; Junod, Khalil, Weber & Wolf, 2012). Research concerning the role of commodities and 
economics, literature and language, religion, geography and mapping, science and technology 
involving maritime trade routes from the 8th century onwards (including the era of European 
colonisation) is well documented(Geertz, 1968; Netton, 2005; Park, 2012; Burckhardt, 2009; 
Ricci, 2011; Mrazek 2011) but few detailed studies focus on Southeast Asian perspectives or 
scholarship. 

However, with new archeological sites revealing artifacts carbon-dated to far earlier periods 
than previously thought and in contexts that suggest there occurred a greater diversity of cross-
cultural exchanges than previously thought, there is an increasing body of work that views the 
tendency to exclude Southeast Asian art from the development of Islamic art history as an 
acknowledged gap in scholarship. The research area/hypothesis of this paper resonates with 
scholars who question the universality and definition of Islamic art categories (Flood, 2007; 
Shalem, 2012; Bloom, 2013; Graves, 2014; Rabbat, 2012) and those advocating for more 
substantial research into Southeast Asian Islamic art and culture generally (George and Maman, 
2002; Bennett, 2006; George, 2008; Howard, 2007; Ricci, 2011; Blair and Hall, 2013; Martinez 
and Vickers, 2012; Ly and Boreth, 2012). 

The underlying premise of this ‘revisionist’ line of investigation promotes the belief that 
artistic expression reflecting Islam and the local context occurs in all societies where following 
Islamic doctrine has become a way of life for many. As is the case with other parts of the world, 
the diffusion of Islam followed an adaptive path rather than a uniform process in Southeast 
Asia, and cannot be considered as a homogenous, isolated variant of Islam. Therefore, any 
scholarship on these complex, multi-faceted issues is important to Islamic studies generally and 
regional investigations particularly.  The broadersignificance of sustained research such as this 
project liesin its capacity to extend discussions and raise debates that challenge the status quo in 
certain areas of museology, sociology, postcolonial studies and cultural studies. 

In order to support the legitimacy of Southeast Asian Islamic art, this paper examines two 
examples of historical artistic production and innovative technological practices for their impact 
and contribution to the global Islamic aesthetic: the ceplokan and related kawung and parang
patterns in Javanese and Malay batik textiles; and megamendung or ‘cloud’ motif in textiles, 
ceramics and architectural decorations. Conclusions will be drawn from these discussions 
including suggestions forhistorical and contemporarypractices of inclusion/exclusion, with 
further areas of investigation proposedas part of the wider research project. 
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3 CROSS-CULTURAL FUSIONS 

3.1 Impact of the Indian textiles trade on Southeast Asian artistic production 
Historically, textiles have served as effective transmitters of knowledge due to their durability, 
portability and universality. Cloth was a major commodity of exchange and was part of a 
complex bartering system (especially in the spice trade) that operated along the maritime trade 
routes. Extensive documentary evidence from the Dutch East India Company 
(VerenigdeOostindische Compagnie or VOC) confirms the magnitude of Indian cloth that 
circulated through interregional and international trading ports(Guy 1998)6. The west coast port 
of Cambay in Gujarat India and its production of silk and cotton cloth was the vital port of 
exchange (especially during the early Mugul period) stretching from the Middle East and the 
Mediterranean tothe furthest islands of Southeast Asia7. As Portuguese accountant/observer/ 
Melakan resident Tomé Pires wrote in 1515concerning the ports of Cambay and Melaka8 on the 
Malay Peninsula: ‘Malacca [i.e. Melaka] cannot live without Cambay, nor Cambay without 
Malacca, if they are to be very rich and very prosperous …’ (1944). 

While only fragments of Indian textiles dated from the ninth to the seventh centuries has been 
found in Egypt9 due to the role cloth played as utilitarian objects in Indian culture, Southeast 
Asian societies preserved textiles. These communities considered these textilesas not only 
commercially valuable but also formed part of a cultural system attributing high social status 
and ritual values to certain cloths (as dowries, heirlooms and ceremonial gift-giving) and for 
their perceived talismanic and healing properties (Guy, 1998; Bennett, 2015; Kerlogue, 2000). It 
is through a close examination of motifs used in these complete textiles found in Southeast 
Asian communities that the fusion of aesthetic, cultural and religious elements from Chinese, 
Indian and Southeast Asian artistic production can be traced, revealing a process of mutual 
adoption and adaption that included the incorporation of pre-Islamic pasts. 

3.2 History of Ceplokan motifs 
Textiles specialist Fiona Kerlogue describes the batik process as ‘cloth decorated by drawing 
lines in wax to protect parts of an undyed cloth from colouring in the dyebath… to form a 
pattern in the negative’ that ‘has a very special place’ in the textile world particularly in the 
Indonesian archipelago, where works of the ‘highest level of artistry’ are laden with symbolism 
and multiple meanings (2004). The kawung motif is considered the oldest known batik pattern 
involving repeated arrangements of touching or overlapping circles or elliptical shapes often in 
the form of a four-petaled blossom or simplified lotus. Such designs are part of the popular 
ceplokan category of patterns and geometric decorations based on circular shapes, stars, squares 
and cubes (Nurhaida1, Wei, Zen, Manurung & Arymurthy, 2016). Another important motif was 
the parang (meaning ‘broken dagger’) or sword pattern, suggesting strength and growth and was 
believed to have the supernatural power of the dagger (keris) bringing good fortune and healing 
to the wearer (Elliott, 1984) (Fig. 2)10. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1970



Figure 2. Kawang motif (top left); ceplokan moifs (top right, bottom left); parang motif (bottom 
right)17th-18th centuries. Source: Art Gallery of South Australia; Louise Ryan (photographer). 
Heirloom ma’acloth (detail), c. 1690, India, Gujarat-South Sulawesa, Toraja land, found in Indonesia, 
cotton, with natural dyes (4.0 x 77.0cm). Gift of Gift of Michael and Mary Abbott 1996 [963A10] Art 
Gallery of South Australia, Adelaide. Louise Ryan (photogrphs).

Typically, the ceplokan pattern resembles flowers in a rosette or star configuration as if 
viewed from above with four or eights end points (Bennett citing Steinmann, 2018). Robyn 
Maxwell, Southeast Asian textiles expert, agrees with Dutch scholars by suggesting these 
rosette/star configurations  ‘reflect an ancient preoccupation with the Hindu-Buddhist ritual 
orientation of mandala aligned to the four cardinal points’ (2003: 200-203). Lending support to 
the presence of this pre-Islamic past, the oldest depictions of the ceplokan motif found have 
been at the Buddhist temple of Candi Sewu in Central Java (782 CE) in the form of decorative 
reliefs replicating textile hangings, based on woven silks imported from China11

(Woodward,1989) (Fig. 3). The appearance of these geometric motifs, their spiritual 
significance and links to Buddhism in the centuries that followed included deities from Candi 
Singosari in Malang East Java dated c. 1300, depictions of the killing of the demon Mahisha by 
Durga attired in ceplokan patterned clothes and temple guardians Mahakala and Nadivarsa 
clothed in kawaung wraps (Bennett, 2018). 
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Figure 3. Carved stone panels, Candi Sewu 
temple, Central Java c.782 CE[RV-1403-
3792-25]. Collection National Museum van 
Wereldculturen.. Source: Museum 
Volkenkunde. 

Figure 4. Dewi Sri and consort [loroblonyo], mid-late 19th

century. Indonesia, Yogyakarta, central Java (wood with 
pigment, iron and gold leaf 65.0 x 38.0 x 35.0cm (female 
figure), 77.0 x 42.0 x 40.0cm (male figure) [20084S16, a 
& b]. Gift of the Art Gallery of South Australia 
Foundation 2008). Source: Art Gallery of South Australia, 
Adelaide. 

The use of the ceplokan pattern in the patolasilk wraps (traditional ceremonial sari produced 
in workshops in Gujarat India) were found in excavations in Fustat Egypt in 1980, revealing 
trade with the Islamic world during medieval times (dated to between 750 and 1110) (Guy, 
1998). These patterns are also evident in architectural reliefs (especially jali window screens) in 
the Mosque of Sayyid ‘Alam in Ahmeddabad (the capital of the sultanate of Gujarat from 1408-
1573) constructed in 1412. However, the same patterns are seen 300 years earlier in several 
Hindu temples in Karnataka, emphasizing the significance of the motif in Islamic architecture 
despite its origins in the pre-Islamic ancestral past (Guy, 1998). 

The synthesis of a pre-Islamic ancestral past, Indian textiles and Islamic dress conventions12

is evident in sculptures such as the nineteenth century Javanese Hindu-Buddhist goddess Dewi 
Sri and consort (‘the inseparable pair’ or loroblonyo), who wears a Indian woven Gujarat patola
silk wrap featuring the ceplokan pattern common to Javanese batik that had became fashionable 
attire in the Muslim Middle East (Fig. 4)13. Furthermore, these statues with their ceplokan
decoration were traditionally used to adorn wedding chambers (the petanen) in wealthy 
Javanese houses, designed to emulatethe potency of fertility and religious decorations at Hindu-
Buddhist sanctuaries of LoroJonggrang and Sewu temples in central Java a thousand years 
earlier (Bennett, 2018). 

There was a major shift in production of Indian textiles for export from Gujarati 
manufacturing centers(Patan, Ahmedabad, Cambay and Surat) to the Coromandel Coast by the 
seventeenth century. Trading during this era was operating within the political/culturalrealm of 
the Deccan sultanates, who preferred locally made textiles for their garments that were similar 
to the attire of the northern Indo-Persian Mughal courts in their use of the floral rhombic 
pattern, that were in turn, remarkably like the cloth from Indonesia produced in the same period 
(Crill cited in Bennett, 2018) (Figs. 5, 6). 
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Figure 5. Portrait of Sultan ‘Abu ‘l 
HusanQuth Shah, c. 1675, Golkonda, 
Telangana, India (watercolour and gold on 
paper, 22.1 x 14.2cm [1990.491]. San Diego 
Museum of Art, Edwin Binney 3rd 
Collection, San Diego). Source: San Diego 
Museum of Art. 

Figure 6. Sacred heirloom, 18th century, Coromandel 
Coast India. Ceremonial cloth and sacred heirloom 
(detail) early 18th century, Coromandel Coast, India, 
handspun cotton, natural dyes, mordants (405 x 
115cm) [1988.1612]. Gift of Michael and Mary 
Abbott,Conserved with the assistance of Brian 
O'Keeffe AO and Bridget O'Keeffe AM. Source: 
National Gallery of Australia. 

Importantly, VOC commercial orders record the use of ceplokan patterns (common in high 
quality Gujarat silk patola)and that these motifs were being imitated in workshops within the 
Coromandel Coast textile trade for less wealthy Indonesians. John Guy identifies and classifies 
the ‘stepped geometric’ patterns as similar to batik motif (1998: 91) and the use of ‘Malay 
telepok gilding practices’ and ‘gold leaf to the kawang in the style of the Javanese prada’ found 
in the Indian patola and imitations that the VOC records (Bennett, 2018), as evidence that 
Indian producers were directly replicating cloth made in Indonesia during 17-18th centuries.For 
example, Indian copies of the Javanese court garment, known as the kampuh or dodot (used in 
ceremonies/rites of passage and therefore has ancient Indigenous heritage) use the geometric 
ceplokanand ceremonial cloths/ sacred heirlooms displaying a parang pattern characteristic of a 
Batik dodot wrap in the Cirebon stylecreated during the sixteenth-eighteenth centuries from the 
Coromandel Coast have been found in Indonesia (Figs. 7, 8)14. 
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Figure 7. Kampuh/dodot ceremonial jacket, 
Coromandel Coast India. 19th century. Jacket made 
from Indian trade cloth, 1850 1900, India-
Indonesia, Sumatra, cotton block printed, 
mordant dyed, resist dyed and painted, gold 
leaf 170.2 x 108.0cm [20045A25]. Gift of Michael 
Abbott AO QC through the Art Gallery of South 
Australia Foundation 2004. Source: Art Gallery of 
South Australia. 

Figure 8. Ceremonial cloth and sacred heirloom
[dodot], with 'parang' motif,late 18th century, 
India-Indonesia, Coromandel Coast India. 18th

century, (found in Indonesia, cotton, mordant dyes, 
hand painted, two stitch joined panels, 206.0 x 
159.0cm [20083A45]. Gift of Michael Abbott AO 
QC through the Art Gallery of South Australia 
Foundation 2008). Source: Art Gallery of South 
Australia. 

With the increasingly sophisticated production of indigenous batik making in Java and South 
Sumatra replacing imported Indian clothduring the seventh-eighteenth centuries spurred on by 
the high cost of Indian textiles and growing demand for regional production, it became difficult 
to distinguish between local and imported textiles. For instance, a Dutch official in his account 
of Javanese batik manufacturing in 1822 recorded thirty-six designs representing theceplokan
that were found in both local and Javanese batik and Indian cloth (Veldhuisen cited in Bennett, 
2018). 

As examples and historical accounts have suggested, a complex relationship existed between 
textile manufacturing on both sides of the Bay of Bengal, involving vigorousexchanges 
influencingcreative processes of Indonesian and Indian textilesin terms of motif, pattern and 
layout, resulting in new interpretations and evolving hybrid styles (Maxwell 2003).These 
discussions not only indicate the extent that Southeast Asian textiles (especially Javanese) 
influenced Indian workshops, but that the use of the ceplokan motif in Malay and Javanese batik 
production and its interconnected international trade with India, China and the Middle East, 
demonstrates the significance of Southeast Asian art to the development of the Islamic aesthetic. 

3.3 Megamendung or ‘cloud’ motif in textiles, ceramics and architectural decorations 
The second area of inquiry into Southeast Asian historical artistic production and innovative 
technological practices and their impact and contribution to the global Islamic aesthetic is 
themegamendung or ‘dark cloud’ motif found in textiles, ceramics and architectural decorations, 
especially in the pesisirregion of Western Java, Indonesia. Investigations into the early Islamic 
art in thepesisirfrom the fourteenth to eighteenth centuries suggests local art production was 
constantly absorbing, adapting and transforming along the coast from Cirebon to Gresik, with 
Javanese chronicles suggesting theJavanese port city Cirebonin particular played a vital role in 
the spread of Islam.Records confirm thatCirebon attracted Muslim traders and significant 
religious figures and in certain places at particular times of year cosmopolitan villages briefly 
appeared, serving as meeting points for foreign merchants and local producers (Wallace cited in 
Bennett, 2015)15. 

However, prior to the thirteenth century, west Java had its own collection of symbols 
whichinterwove pre-Hindu and Hindu concepts. The Hindu temples in Java have been 
suggested as the source of inspiration for a variety of designs in batik art and one of the most 
common was the megamemdungmotif. This pattern usually consisted of rock shapes or wadas 
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elongated to blend with a conch-shell motif, culminating in a curling cloud formationusually 
ranging from light to dark tones of blue, suggesting life-giving rain (Elliott, 1984) (Fig. 9).As 
the megamemdungwas one of the most popular motif used in Cirebon batik, it became an 
expression of local identity and is commonly attributed to Chinese influences due its widespread 
use in Chinese ceramicsand the regions large Chinese community16 (Fig. 10) (Kerlogue, 2004). 

Figure 9. Megamemdungmotif, batik. 19th century. 
Photograph, Louise Ryan. Source: Art Gallery of 
South Australia. 
  

Figure 10. Jar with phoenix and chrysanthemum, 
late 17th early - 18th century, China,  (Jingdezhen, 
Jianxi province, 
porcelain, underglaze blue decoration, 33.0cm 
(height) [C258]. South Australian Government 
Grant 1904) Source: Art Gallery of South 
Australia, Adelaide.  

By the sixteenth century Islam was spreading throughout Java and motifs from Mogul art and 
the Middle East blended with existing pre-Hindu and Hindu designs (Elliott, 1984). The oldest 
Javanese Mosques,Kudus (1549) and SendangDuwur (1561), combined art forms from the 
previous Hindu-Buddhist Majapahit period, suggesting rapidly evolving localized styles 
(Bennett, 2018). Despite the conquering of Melaka in 1511 by the Portuguese, a flourishing 
network of patronage was on the rise due to powerful sultanates and enriched local and 
international commercial trading. Tomé Pires observes that many of the sea ports along Java’s 
coastline, including Cirebon, were controlled by Muslim Chinese rulers, suggesting early 
Chinese influence on Javanese art during their transition to Islam. Founded in 1378 by a Muslim 
ruler with significant Hindu connections, these courts in Cirebon became patrons for the arts 
and in towns such as Indramayu, batik artists were developing unique styles and techniques 
(Elliott, 1984). Cross-fertilization of knowledge and techniques in art/craft is evident, for 
example, as batik from this area was identifiable by the use of a terra-cotta red-colour and 
traditional deep blue indigo; colours that were used in both Turkish and Chinese art production 
(Elliott, 1984). 

Themegamendungmotif was not only used in textile production, but also in architectural 
decorations. An excellent example of early pesisirarchitecture from pre-Islamictimes is the 
KratonKasepuhan palace in Cirebon dated to around 1447, although some structures are 
estimated to be constructed as late as the sixteenth century. Above the entrance and to the lower 
corner of the stone archway to the residence of the nobility is a relief carved with the 
megamendungpattern found in Cirebon batiks (Fig. 11). The architectural device of using 
curved vertical sides to entranceways is common in many sites of pesisirart, typically 
representing a cave with a passageway symbolizing the mountain retreats of an ascetic. This 
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fusion of Chinese and Javanese symbols suggests this palace is a ‘mystical place inhabited by a 
ruler, who through mediation and the practice of austerities, has acquired exceptional spiritual 
power’  (Bennett, 2006).  Additionally, the megamendungmotif implies a notion found in pre-
Islamic East Javanese: the idea of the ‘flying palace’ as seen in sanctuaries such as Candi 
Panataran, with rows of garudas (mythical eagle-like birds), symbolizing a ‘celestial palace 
floating in the air.’ Imagery at KratonKasepuhan perpetuates these notions, but unique 
combinations of symbols combine the convention of a Javanese spiritual royal palace and cave 
with the Chinese cloud pattern (Bennett, 2006). Adorning the entranceway is a collection of 
Ming Dynasty ceramics serving as water containers for pilgrims to cleanse themselves, 
providing further evidence thatpesisir artists had a sound knowledge of Chinese decorative 
patterns and motifsthrough cross-cultural exchanges (Fig. 12). 

Figure 11. Portico entrance, megamendung motif, 16th-17th

centuries (possibly late 16th-17th century), KratonKasepuhan, 
Cirebon, West Java, Indonesia [Grounds 0DFV3153]. 
Source: Art Gallery of South Australia, Adelaide. 
  

Figure 12. Pilgrim performing ritual 
ablutions before prayer (grave of 
SunanGunungJati (d. c.1570), 
MakamGunungJati, Cirebon, West Java, 
Indonesia. The eighteenth-century 
Chinese ceramic jars sit on bases 
decorated with Dutch tiles from the same 
period [Grave 0DFV2975]), 
KratonKasepuhan, Cirebon, West Java, 
Indonesia. Source: Art Gallery of South 
Australia, Adelaide. 

Wooden carvings have also been important architectural features.This included common 
patterns such as megamendung motif, which is present in floral spiraling designs known as 
awanlaratin Malay; a motifassociated with the arabesque pattern common in Islamic 
art.Although knowledge of pre-Islamic wooden art forms in West Java is scant due to 
degeneration, both these motifs are carving archetypes seen in houses in the Malay region and 
are part of the development of arts/crafts techniques that appear influenced by Hindu culture 
(Hussin, Baba, Hassan, Aishah, 2012). 

Finally, an example from the Middle East is necessary to illustrate cross-cultural effects on 
Islamic art development, including Asian influences and the incorporation of the 
megamemdungmotif.  A lavishly illustrated manuscript Muhammad leading Hamzah and the 
Muslims against the Banu Qaynuqafrom the famous Jami’ al-Tawarikh (Fig. 13) demonstrates 
that by the end of the thirteenth century a new style of Mongol painting was being adopted in 
Tabriz Iran that was clearly influenced by a diversity of artistic and religious traditions from 
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China and Central Asia. This evolving hybrid style is considered responsible for gradually 
altering the traditional Ilkhanid style (Ali, 1999). In turn, this flourishing of Islamic art in Tabriz 
was widely distributed and significantly affected artistic production of other cultures and 
regions: ‘East Asian elements absorbed into the existing Perso-Islamic repertoire created a new 
kind of artistic vocabulary, one that was emulated from Anatolia to India …’ (Yalman, 2014)17. 

Figure 13. Mohammad leading Hamzah and the Muslims against the Banu Qaynuqa, from Jami’ al-
Tawarikh, Tabriz, Iran, 1314-5 AD (ink, translucent and opaque watercolour, gold and silver on paper, 
43.5 x 30 (page), 12 x 25.5 (painting) [MS 727, folio 6a]). Source: Khalili Foundation. 

4 CONCLUSIONS 

While there is no dispute that Indian, Chinese and Islamic patterns and designs impacted 
Southeast Asian art, many art forms retained traditional formats with meanings and 
functionality consistent with pre-Islamic usage, thereby, incorporating new artistic and technical 
innovations into a synthesis with distant pasts and other cultural forces.Discussions have shown 
that in terms of manufacture and trade in textiles, the use of geometric patterns in the Indo-
Malay world does predate the arrival of Islam, as a variety of ceplokanmotifs and patterns were 
present in the Javanese art of early Hindu-Buddhist period from the seventh to the tenth 
centuries, with ceplokan on imported Indian textiles imitating Indonesian designs becoming 
prized by the sultanate courts for wear and exchange. A brief study of pesisir art from the 
fourteenth to the eighteenth centuryindicates a dynamic local style existed from Cirebon to 
Gresik, demonstrating the harmonious and aesthetic fusion of Javanese, Chinese, and Arab 
elements, with the prevalence of the megamemdung motif in Chinese and Southeast Asian 
ceramics, textiles and architectural decorations confirming pre-Islamic and Hindu influences. 

With a growing body of research contesting the current definition of ‘Islamic art’, there are 
reasonable grounds for revising the artistic canonsthat refuse to include Southeast Asian artas 
part of the heritage and histories of the Islamic world and continue to ignoretheir significance to 
the constantly evolving global Islamic aesthetic.  

According to James Bennett, Asian art curator at the Art Gallery of South Australia, there are 
three main reasons forhistorical and continued exclusionary practices on the part of scholars, 
historians, private institutions and public art collectors (2018). 

Firstly, the over-reliance by European scholars on predominantly Middle Eastern textual 
sources (Arabian, Iranian, Turkish) that are considered the ‘real Islam’ as opposed to ‘less 
authentic’ Southeast Asian sources which are often oral and visual rather than recorded textual 
histories. The repercussions and pervasiveness of this Euro-centric approach means any 
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modifications or retelling of cultural/artistic histories would threaten the curatorial worldviews 
that was previously unquestioned and which many careers have relied upon.  

Secondly,the historical legacy of European colonization in Southeast Asia during the 
nineteenth and twentieth centuries, especially the impact of the Dutch and Portuguese who 
sought to supersede the power of the Muslim traders and Middle East connections. Strategies 
included the dismissingof Islamic influences and the promotion of Hindu-Buddhist philosophy 
and their cultural and artistic forms,as the latter was considered less threatening, and involved 
the promotion of Raffles ‘layer cake’ theory and accumulation of cultural influences18. 

Lastly, the current local attitude of Southeast Asiangovernments in discouraging scholarship 
into their unique historical contributions to Islamic heritage19, as a consequence of ‘anxiety’ to 
belongto the global Muslim community and to maintain Saudi Arabian financial investment in 
the region. Bennett argues this occurs through the avenues of ‘hard’ and ‘soft’ power: from 
investment in oil explorations20 and Islamic organizations21, promotion of conservative Islamic 
lifestyles and behaviours22, to ‘purposely vague’ or ‘knowingly incorrect ‘labeling of museum 
objects to promote the dominance of the Arab-centric aesthetic. On this last point, Bennett 
reflects: 

It is somewhat ironic that so much of Islamic art in Southeast Asia produced in the 1900s, 
preserved in public collections and perceived astraditional [rather than Islamic] was produced at 
a time when Southeast Asia was closer to the Arab world then ever previously, and when 
invigoration of faith and religious discourse had begun to occur widely(2015)23. 

Many may consider these claims controversial, but museums often ‘self-censor’ when it 
comes to sensitive issues and Bennett’s views garner private and public support, resonating 
within sectors of the wider community. This paper has been based on preliminary findings that 
will be re-assessed as investigations continue into other areas of cultural fusions including 
innovative artistic practices such as: zoomorphic and anthromorphic symbols incorporated into 
Javanese batik textiles and Malay shadow puppet theatre; the complex history of exchanges of 
jade that demonstrates cultural fusions were a significant mechanism of East-West exchanges in 
pre-modern times; and the role of Muslim Buginese and Macassan traders from Sulawesi 
Indonesia and their interconnections with Northern Australia Indigenous communities recorded 
in oral histories, songs and dances and bark/rock paintings. 

Taking a revisionary approach to the question of what constitutes ‘Islamic art’ has 
implications beyond challenging rigid categorization and universality through revealing that 
diversity, fusion and hybridity are indicative of a more inclusive, fluid and accurate Islamic 
aesthetic. More broadly, promoting an Islamic historical trajectory that is cross-cultural and 
dynamic provides valuable and often neglected histories that enrich local and diaspora 
communities by encouraging interest in a shared heritage and can contribute to the creation of 
new global networks promoting co-operation and mutual understanding.

ENDNOTES 

1 There exist historical accounts and material evidence of trading ships travelling from the Persian Gulf as 
early as 2000 BC and shipwrecks recently recovered from the Java Sea believed to been constructed in 
Baghdad can be dated to 826 CE (see G. R. Tibbetts, 1956. Pre-Islamic Arabia and Southeast Asia. 
Journal of the Malayan Branch of the Royal Asiatic Society 29, 3 (175): 182-208 and K. Hall 2016). 
For a comprehensive discussion of the impacts of civilization on the Indian Ocean trade routes see 
K.N.Chaudhuri. 1990. Asia before Europe; Economy and Civilization of the Indian Ocean from the 
rise of Islam to 1750. Cambridge, New York: Cambridge University Press, 42-70. 

2 Despite archaeological excavations revealing Middle Eastern artifacts from the ninth century, local 
conversion to Islam commenced around the eleventh century and was mainly limited to the western 
archipelago’s Malay world, Java and a network of coastal kingdoms until the 19th century. Mainland 
Muslim settlements included the kingdom of Champa in Vietnam, where the oldest Islamic stone 
inscription in Southeast Asia dated 1035 indicating a community a community that prospered through 
trade and crafts (Bennett, 2018). For an interesting discussion of patterns of conversion of Southeast 
Asians to Islam see M.A.P. Meilink-Roelofsz. 1962. Asian Trade and European influence in the 
Indonesian Archipelago between 1500 and about 1630. The Hague Netherlands: MartinusNijkoff, 113. 
For a comprehensive study of the literary cultures/networks that supported the historical development 
of Islamization in Southeast India and Indonesian-Malay Archipelago see R. Ricci 2011. 
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3 See Kenneth Hall (2016) for a comprehensive discussion of the maritime trading routes and their 
cultural, religious and societal significance from 1000-1500. For a detailed account of early China and 
Southeast Asian trading (items, places) based on primary sources see Chau Ju-kua: His Work on the 
Chinese and Arab Trade in the twelfth and thirteenth Centuries, 1911. Translated from 
the Chinese and Annotated by Friedrich Hirth and W. W. Rockhill. St. Petersburg: Printing Office of 
the Imperial Academy of Sciences. 

4 For an illustration of this perspective see R.Winstedt 1947. 
5 Woodward (1989) persuasively argues through textual and archival analysis of the court of the Sultanate 

of Yogyakarta (including accounts form the fourteenth-century Arab traveller Ibn Battuta), that 
Javanese Islam is not ‘merely a replica’ of Middle Eastern doctrine but a creative and dynamic 
adaption that included pre-Islamic influences yet situated entirely within ‘normative Islamic piety’ and 
therefore a significant contribution to Muslim thought.  For a comprehensive history of Islam in Java 
see M. C. Ricklefs. 1984.‘Cultural Encounter-Islam in Java,’ History Today, 34 (11): 23-29. 

6 Literature is an excellent source for investigations into the trade in Indian textiles: reports from early 
Greek ‘economic geographers’ from the first century AD; Chinese and Arabic writers in the tenth 
century; accounts of thirteenth century adventurers such as Marco Polo; sixteenth-century Portuguese 
observers such as Tomé Pires and French navigator Pyrard de Laval; and later English, Dutch, French 
and Danish voyages and their colonization practices. For detailed accounts from VOC and other 
primary and secondary archival sources see Guy 1998 and Bennett 2015. 

7 See G. Riello and R. Tirthankar, eds. 2009. How India clothed the world: the world of South Asian 
textiles, 1500-1850. Global economic history series, 4. Leiden, The Netherlands: Brill. 

8 For a detailed history of the European-Malukan worlds see L.Y. Andaya. 1993. The World of Maluku: 
Eastern Indonesia in the Early Modern period. Honolulu: University of Hawaii Press. 

9 For a recent and comprehensive discussion and analysis of thirty-six Indo-Egyptian textile fragments 
held in the Royal Ontario Museum in Toronto Canada supporting the interconnected trading between 
Egypt, India and Southeast Asia in medieval times see R. Barnes. 2017. Indian Cotton for Cairo: The 
Royal Ontario Museum’s Gujarati Textiles and the Early Western Indian Ocean Trade. Textile History
48(1): 15-30. https://doi.org/10.1080/00404969.2017.1294814. 

10 Comparisons can be made with ceplokan designs in Malay Jambi batik. See F. Kerlogue. 2005. Jambi 
batik: A Malay tradition? Indonesia and the Malay World 33 (96): 183-204. 

11 The Melaka-Malay style of raised metal thread couching is dominated by Chinese motifs such as the 
phoenix and magnolia, designed based on the lotus are considered pre-Islamic, suggesting that this was 
a new independent style that was closer to the embroidery style of the Peranakan Chinese communities 
in Southeast Asia (Hwei-Fe’n Cheah. 2008. Embroidering the Golden Chersonese: Metallic Thread 
Needlework in the Malay Peninsula. Textile Society of America Symposium Proceedings. 261. 
http://digitalcommons.unl.edu/tsaconf/261. 

12 The role of ceplokanin the Islamic context and sharia law is found in the didactic text SasanaSunu
(1820) advising the Javanese Arab kauman communities (who were involved in batik production) to 
wear appropriate designs such as the ceplokan with foliage patterns (ceplokdedaunan). In favouring the 
ceplokanover other forms of dress made under Dutch rule, contains implicitly suggests that ‘the 
prestige of ceplokan derived foremost from their antiquity … as contiguous with the pre-Islamic 
ancestral past’ (Bennett, 2018). Further, batik manufacturing in Pekalongan by artisans of Arab 
descent used the jelamprang design (especially the unusual dark green favored by both makers and 
customers) was evocative of the ceramic tile patterns from Middle Eastern mosques (Kerlogue, 2004). 

13 For a detailed description of these sculptures see J. Bennett. 2012. Beneath the winds: Masterpieces of 
Southeast Asian Art from the Art Gallery of South Australia, 34. 

14 For detailed description of ceremonial cloth/sacred heirloom with parang motif see J. Bennett 2012: 
116; for further discussion of jacket from Coromandel Coast India copying the Javanese dodot wear 
see J. Bennett R. Kelly, 2015: 234. 

15 For an interesting discussion on the co-existence of Hinduism and Islam in Indonesia, particularly Bali 
and its interconnectedness with the Pasisir world see A. Vickers. 1987. Hinduism and Islam in 
Indonesia: Bali and the Pasisir world. Indonesia 44:31-58. Cornell University: Southeast Asia Program 
Publications. 

16 Oral histories suggest several versions of the inspiration for this cloud motif: Mega Mendung's motif 
was adapted from the ceramic decoration brought by Princess Ong Tien when married to 
SunanGunungJati in the sixteenth century with another attributing the motif Prince Cakrabuana, one of 
the grandchildren of SunanGunungJati. For further details of the influence of Chinese motifs on 
Javanese  Batik making see T. Lee. 2016. Defining the Aesthetics of the Nyonyas’ Batik Sarongs in the 
Straits Settlements, Late Nineteenth to Early Twentieth Century. Asian Studies Review 40:2, 173-
191, DOI: 10.1080/10357823.2016.1162137. 
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17 For detailed analysis of the work and cross-cultural influences including South Asian see L. Ryan. 
2016. Transcending Boundaries: The Arts of Islam: Treasures from the Nassar D. Khalili Collection.
Doctoral thesis, Western Sydney University, Australia. 285-292. 

     researchdirect.westernsydney.edu.au/islandora/object/uws%3A34208/.../citation.pdf. 
18 According to sources, European colonial authorities would complain of the subversive religious 

activities of Islamic ‘missionaries’ infiltrating in the guise of merchants, without understanding the 
Quran’s emphasis on personal witness, and the absence of an ordained priesthood in this religion 
which ‘grew out of an urban commercial environment’ (Tarling cited in Bennett 2015). 

19 Anecdotal evidence in the form of informal conversations with Southeast Asian colleagues, Bennett 
was told stories of scholars being advised not to write these ‘revisionist histories’ as they would risk 
their jobs if published (Bennett, 2018). 

20 For example, investment in an oil refinery set up by Malaysian oil company Petronas with seven billion 
dollars from Saudi Arabia  (Why does Saudi Arabia invest in Southeast Asia? 28 Feb. 2017, 
http://www.bbc.com/news/business-39112111). This is welcomed by the Malaysian government and 
seen as a way to improve their leadership role in the Islamic world and increase trade ties and for 
Indonesia and Malaysia: ‘to regain some autonomy their security and geopolitical decisions’  
(especially with powerful China and South China Sea conflict) N Kai-ren. Oct 19 2017. Saudi Arabia’s 
footprints in Southeast Asia. https://thediplomat.com/2017/10/saudi-arabias-footprints-in-southeast-
asia/. 

21 Saudi influence in Indonesia through aid flowed in Southeast Asia in the 1980s but religious projects in 
Malaysia have existed since the 1960s. For example the most prolific organization backed by Saudi 
money has been the Indonesian Society for the Propagation of Islam (DDII) who has built hospitals, 
orphanages, mosques, given aid to local religious schools and provided Islamic materials including 
Qur’ans, and helped students study in the Middle East through scholarships. DDII has also been linked 
to networks local and internationals networks/organizations such as the Muslim Brotherhood and 
World Assembly of Muslim Youth (WAMY). (F.R. von der Mehden. 2014. Saudi Religious Influence 
/Middle East Institute http://www.mei.edu/content/map/saudi-religious-influence-indonesia). Further, 
many regard election of AniesBasedan as Jakarta governor in April 2017, due partly as a result of 
conservative Muslim groups. 

22 Bennett agrees with Datin Paduka Marina Mahathir (daughter of former prime minister Tun Dr Mahatir 
Mohamad) criticism that in Malaysia here is an ‘Arabisation’ of Islam connected to growing 
instutionalisation conservatism. This ‘Arab colonisation’ is resulting in the loss of cultural traditions in 
many areas including, dress, behaviours and lifestyle choices (B. Su-Lyn, May 23 2015. Marina 
Mahathir: Malaysia undergoing ‘Arab colonialism’. Malaymail online.
http://www.themalaymailonline.com/malaysia/article/marina-mahathir-malaysia-undergoing-arab-
colonialism. 

23 Bennett (2018) cites a Malaysian art gallery displaying reproductions without correct labeling (such as 
‘in the style of’), not questioning the providence of works that were regarded as from the 
‘Archipelago’ despite knowledge of precise origins and carbon dating, and ‘not realizing’ a work 
considered as Buddhist had Koranic Arabic writing. 
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1 INTRODUCTION 

1.1 El Arte Mudéjar 
Mudéjar Art is a survival of Islamic Art in Christian Spain Cristiana (Borrás Gualis, 2010; pp. 
252). In it there are two factors, the political and the cultural. According to the first, Mudéjar art 
can only occur in the reconquered territory, that is, from the occupation of the territory by the 
peninsular Christian kingdoms. Regarding the second factor, the Mudéjar is the cultural 
manifestation of a plural society, which means that there are important differentiating elements 
in it. 

On the one hand there is the geographical one, with all that it means from a political, cultural 
or economic point of view. The geographical situation has determined that there are specific 
characteristics in each of the regions. On the other hand, since it is the result of a plural society, 
its manifestations also vary depending on the cultural load contributed at each moment. Another 
factor has been the incorporation of the different systems and construction techniques of each 
era. 

Finally, due to its own character, one can speak of a survival of Mudéjar over the centuries. 
In Mudéjar, the construction techniques and materials used are of fundamental importance, 

both of Islamic tradition and of undoubted effectiveness, economy and rapid execution, which 

The Islamic heritage in the Palace of the Infantado of Guadalajara 

A. M. Trallero Sanz 
Department of Architecture, School of Architecture, University of Alcalá, Alcalá de Henares, Spain 

ABSTRACT: The Mudéjar art can be defined as a survival of the Islamic art in the Christian 
Spain. In it there are present two factors, the politician and the cultural one. On the one hand, it 
only occurs in reconquered land, which can not be considered as part of Islamic art but a 
survival of it, on the other hand, being the cultural manifestation of a plural society, its 
manifestations are very diverse, depending on several factors. The first one is the 
geographical,what it implies from the political, cultural or economic point of view. This means 
that there are important differentiating elements between the different regions. Secondly, as the 
cultural manifestation of a pluralistic society, there will necessarily be differences depending on 
the cultural load contributed. Another factor is the incorporation of the different systems and 
constructive technologies specific of every epoch. Finally, it is also necessary to speak of a 
survival of the Mudéjar throughout the centuries. In it is intended to show the Mudéjar influence 
in what is probably the main Gothic palace in Spain, the palace of the Dukes of Infantado in 
Guadalajara, in it, as in Islam, decoration plays a determining role. This building suffered major 
damages in 1936 during the Spanish Civil War, losing much of the Mudéjar constructive and 
decorative elements, elements which were almost completely dispensed with in the later 
restoration of the building, however, the preserved documentation allows its study. 
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are also incorporated in other Christian traditions. It the decoration plays a determining role, as 
well as anbeing an inseparable part. 

1.2 The city of Guadalajara 
Guadalajara is a city of Islamic Spain that was reconquered by Castile in the time of Alfonso VI. 

Its physical environment is adequate for the use and development of Mudéjar systems, so its 
manifestations were very numerous. In spite of this, the very fragility of the systems and 
materials used, together with the successive changes in the functions developed by the city, wars 
and even laziness, has meant that there are very few buildings that remains preserved. 

Given its geographical and historical characteristics, the Mudéjar architecture of the city of 
Guadalajara is framed in the Castilian Mudéjar, and more specifically within the Toledo focus. 
This focus is very conditioned by the presence of an important Islamic city such as Toledo, and 
to a lesser extent, Guadalajara. In spite of this, it also presents clear influences of the Castilian-
Leonese focus, much more evident in Guadalajara than in the Toledo constructions. 

Figure 1. The Palace of the Dukes of the Infantado. Main façade. Architectural Monuments of Spain. 
Province of Guadalajara. 1856-1882. Superior School of Architecture. Etching by Stüler. 

1.3 The Mendoza family 
Don Gonzalo Yáñez de Mendoza, belonging to a family from Álava, settled in Guadalajara 
during the reign of Alfonso XI (1312-1350). From that moment, this family was reaching the 
highest levels of power, becoming one of the most illustrious lineages in Spain. Among its 
members were Diego Hurtado de Mendoza, "the Admiral of Castile", ÍñigoLópez de Mendoza 
to whom Juan II granted him the titles of Count of Real de Manzanares and Marqués de 
Santillana, his son Diego Hurtado de Mendoza to whom the Catholic Kings he was awarded the 
title of Duke of the Infantado and his sons, Pedro González de Mendoza, Cardinal Mendoza, 
known as the third king of Spain and ÍñigoLópez de Mendoza, second Duke of the Infantado, to 
whom the construction of the Palace is due of the Infantado, demolishing previously demolished 
the primitive family palace. The architect responsible for the works was Juan Guas. 

According to Lampérez, the works had to be carried out between 1.478 and 1.480 (Lampérez 
Romea, 1916; pp. 43). At this time, a large part of the main façade of the Palace had to be built. 
The courtyard, according to the inscription of the low arcade, must have been completed in 
1483, and the whole palace, at least in its fundamental part, since works and enlargements were 
continued, was completed in 1492. Lorenzo de Trillo is owed the Garden Gallery. 
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In the palace they continued doing works and is due to the fifth Duke, Don Iñigo López de 
Mendoza, the most important reform made in the year 1570 that gave him practically the aspect 
we know thanks to the survey carried out by the School of Architecture that is part of the 
collection "MonumentosArquitectónicos de España" and preserved photographs. 

The last major reform is the one that affected the left lateral façade and its bay, which was 
made after the demolition of the Parochial Church of Santiago. 

In the year 1936 after a bombing of the Civil War the building suffered significant damage. 
The aspect that we can contemplate at present is the result of its later restoration. 

2 THE PALACE OF THE DUQUES OF THE INFANTADO 

2.1 The Palace 
The Palace of the Dukes of the Infantado is a Gothic building that presents a great construction 
and decorative Mudéjar load, in which an incipient Renaissance spirit is manifested. 

According to the inscription that runs through the courtyard, it is known that its architect was 
Juan Guas and Enrique ... who could be Enrique Egas (Layna Serrano, 1941a; pp. 17). Manuel 
Pérez Villamil pointed his authorship as an architect to Maestro Ximón, pointing to the Guas 
brothers as responsible for the decoration (Pérez Villamil, 1914; pp. 514). 

Many other artists and artisans also participated in its construction. 
This building is organized around the central courtyard from which you can access the 

different rooms. 

Figure 2. ThePalace of the Dukes of the Infantado. Courtyard of the Lions. Actual state. Photo: AMTS.
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The main façade is made of limestone and there is no tower in it, moving away from the 
medieval residence-fortress model. 

The facade is topped by a gallery with balconies that rest on a cornice of mocárabes that 
gives it a certain military character. 

The main façade on the far left of the facade is finished off with a large ducal shield guarded 
by two savages. The rest of the gaps in this facade have a classic composition and are due to the 
reforms introduced in the palace by the fifth Duke in the sixteenth century. 

The face of the main façade is covered with diamond tips, arranged in diamonds, reminiscent 
of the diamond-shaped design of the sebka. 

The Mudéjar decoration is also present in the cornice of mocárabes that runs along the entire 
façade and serves as a support for the upper gallery. 

Figure 3. The Palace of the Dukes of the Infantado. Main facade. Actual state. Photo: AMTS.
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2.2 The Garden Gallery 
This palace also has a large garden that opens a double gallery looking for a direct relationship 
with Nature (Trallero Sanz, 1998; pp. 175). 

The first preserved document that refers to it is 1496 (Layna Serrano. 1941b; pp. 86). The 
responsible architect seems to have been Lorenzo de Trillo (Layna Serrano. 1941b; pp. 90). 

This double gallery is formed by semicircular arches that rest on strange pillars of prismatic 
section topped laterally by two half cylinders, that on the ground floor rest on prisms. The 
capitals of both galleries and the bases of the columns of the first floor pretend to be "classic" 
although they denote a Gothic trace reminiscent of the corners of the ground floor of the 
courtyards. 

The upper gallery has a balustrade formed by interlaced balusters that also denote a Gothic 
taste. 

Although in general terms we could classify this work as "Renaissance" it presents a Mudéjar 
decoration formed by a mesh of arches that completely covers its exterior face. 

Figure 4. The Palace of the Dukes of the Infantado. Gallery of the Garden. Actual state. Photo: AMTS.

3 STRUCTURES AND MUDÉJAR DECORATION 

In addition to that Islamic survival that is shown in the disposition of the diamond tips and in 
the mocárabes of the main façade or in the decoration of arches in the facade of the garden, the 
most important Mudéjar elements were found inside. 

3.1 Low Courtyard Gallery and Ground Floor Room 
On the ground floor of the "MonumentosEspañoles" building you can see the projection of the 
ceiling of the lower gallery of the courtyard, an almost lost alfarje since it is only preserved, 
after the restoration of the building, in one of the corners of the cloister. This is a railing formed 
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by joists and combs of the same section forming closed square caissons. This ceiling is 
decorated with polychrome tracery of Mudéjar design that is completed with some florons on 
the boarding and some heads of nails in the crosses between beams and peinazos. This 
decoration was made by Juan Rodríguez de Segovia between 1484 and 1485 (Layna Serrano. 
1941b; Fig. 18). 

On the same floor there is a room in which the projection of a ceiling that normally has been 
identified with a parlor is represented, which Layna Serrano suggested could be the so-called of 
the bastards. After its study, it was concluded that there can hardly be correspondence between 
the room represented in the plans and that of the photographs. 

The ceiling collected in the photographs is rafters formed by joists joined together by means 
of ribbons carved in the form of thick laces on which the planking is placed. All this is 
decorated with thistle florets, which together with the ribbons of the ribbons, contrast with the 
polychromy of classic motifs. The room is crossed by a double frieze consisting of a 
plasterwork of Gothic motifs that follow a repetitive rhythm of Islamic tradition on which 
another polychromatic goes with basic motifs and shields and symbols of the family. 

Figure 5. Ground Floor, Gallery and Room. “Architectural Monuments of Spain”. Province of 
Guadalajara. 1856-1882. Superior School of Architecture. Etching by Stüler. 
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Figure 6. Alfarje from the lower Courtyard Gallery. Foto: Canosa.

Figure 7. Saleta. Detail of Alfarje and plastering. Foto: Anónima.
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3.2 Antechamber of the Hall of Lineages 
On the first floor there was another small room, also missing, that was covered by a railing with 
joists joined by means of combs carved with laces forming a grid of squares, in which were 
placed large florets of thistles. This ceiling was designed and directed by Lorenzo de Trillo and 
carved by Alfonso Díaz de Berlanga in 1495 (Layna Serrano. 1941b; Fig. 43). 

Figure 8. Antechamber of the Hall of Lineages. “Architectural Monuments of Spain”. Province of 
Guadalajara. 1856-1882. Superior School of Architecture. Etching by Stüler. 

Figure 9. Antechamber of the Hall of Lineages. Foto: Anónima.
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3.3 Hall of Lineages 
The Hall of Lineages was covered by a mocárabes armor on a large frieze. 

The mocárabes are ornamental elements of a clearly Islamic nature. According to Enrique 
Nuere, this type of armors follow the model of the ceilings of the main pavilions of the quarter 
of the lions of the Alhambra (Nuere Matauco. 1989; pp. 159). 

Although the mocárabes were frequently used as decoration for the Mudéjar armors, they 
were rarely used as a single motif and this was probably the most spectacular and largest. The 
mocárabes are wooden prisms called adarajas that are grouped around another piece called 
turnip. 

Under this frame was a large frieze with Gothic decoration reminiscent of the balcony of the 
main facade. According to Layna it was projected by Lorenzo de Trillo and realized by Miguel 
Sánchez and BartoloméGarcía (Layna Serrano. 1997; pp. 69). 

Figure 10. Hall of Lineages. “Architectural Monuments of Spain”. Province of Guadalajara. 1856-1882. 
Superior School of Architecture. Etching by Stüler.

Figure 11. Hall of Lineages. Photo: Culture Ministry.
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3.4 The council room 
The council room was another room that had mocárabes frame. 

Its plant was square with a side length that approached the lower side of the Lineage Hall. 
Under the coffered ceiling and running around the perimeter of the room, there was a frieze 
decorated with pairs of angels that hold the shields of the family between hoppers. Under it, 
another frieze formed by a plasterwork with geometric decoration of ribbons of Almohade 
tradition that reminds one of the plasterworks of the Synagogue of Cordoba. 

Figure 12. The Council Room. “Architectural Monuments of Spain”. Province of Guadalajara. 1856-
1882. Superior School of Architecture. Etching by Stüler. 

Figure 13. Detail of the coffered ceiling and frieze of the Council Room. Photo: Anonymous.

3.5 Hunters Lounge 
Another room was that of Hunters of which in the fire of 1936 one of the front walls was saved. 
It has been able to identify 58 pieces, most of them, decorative elements that overlapped the 
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structure. Thanks to these elements it has been possible to carry out a study of this coffered 
ceiling (García Martínez, Giménez de los Galanes, Marín Palma & Trallero Sanz, 2007). 

This was a structure of mudéjar style of par y nudilloformed a coffer of four inclined planes, 
the gualderason the major sides and the ends on the minors, plus one horizontal, the almizate, 
coinciding with the knuckles. In the center there was a "negative" cluster of mocárabes. 

This structure was originally anframe of laceríaapeinezada, that is, the ornamentation was 
part of the structure that was polychrome in red and ocher tones. Later it was modified enriching 
its decoration by means of the superposition of new golden pieces converting it into an 
ataujeradaframe. 

Under the coffered ceiling was the arrocabe, a magnificent frieze formed by a beam of 
mocárabes and under it a border decorated with vegetal motifs with a Gothic inscription, in 
which the familiar shields appear. The decoration of the room was completed by a magnificent 
fireplace topped by a mocárabes cornice topped with battlements decorated with arches. 

Figure 14. Hunters Lounge. “Architectural Monuments of Spain”. Province of Guadalajara. 1856-1882. 
Superior School of Architecture. Etching by Stüler.

Figure 15. Hunters Lounge. Photo: Tomás Camarillo.
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3.6 Savages Lounge 
This room, which had a square floor, was covered by an octagonal frame of loop ataujerada. 
The Savages Lounge was a square room located near the Hunters Lounge, which was named 
after the figures carved on the frieze. 

The arrocabe is a beam of mocárabe resting on a frieze decorated with hairy men, the 
savages, reminiscent of those of the main façade. This frieze is interrupted at the corners by the 
pendentives that are decorated with two large faucets that hold the family's shields. In the 
almizatethere was a cluster of mocárabes. 

Figure 16. Savages Lounge. “Architectural Monuments of Spain”. Province of Guadalajara. 1856-1882. 
Superior School of Architecture. Etching by Stüler.

Figure 17. Savages Lounge. Photo: anonymous.
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3.7 Tiled walls 
In the Infantado Palace, ceramics were used profusely for constructive purposes and 
decoratives, being used for flooring as well as skirting or arrimaderos. Although they have been 
lost, a large number of pieces from this building remain in the Museum of Guadalajara. 

The conserved pieces corresponding to the baseboards are the ones with the greatest color 
and decorative richness, using both the "dry rope" technique and the "edge" technique with 
geometric looped motifs and white, black, green and ocher colors. These skirting boards were 
finished off by means of geometric borders trying to imitate the tiling of the Alhambra (Álvaro 
Zamora. 2010; pp. 288). 

The pieces of floors presented the same type of geometric decoration and the same colors, 
combining the main pieces with olambrillas. 

Layna Serrano provides documentation regarding some of the Morisco artisans responsible 
for these works (Layna Serrano. 1941c; pp. 64-66). 

Figure 18. Pieces of tile of “edge” and “dry rope” of the Infantado Palace. Museum of Guadalajara.

3.8 Plasterworks 
The decoration of the upper part of the vertical walls of the halls of the building was done with 
plasterwork. Some of them have already commented on the friezes that run through the different 
rooms, although they were not the only ones as can be seen in an old photograph that collects a 
part of the building after the fire of 1936, preserved in the General Archive of the 
Administration. In this plaster, a double ribbon is crossed forming a star shape of twelve loops 
that leave polygons between each other, some of them occupied by vegetal elements of finger-
like palms that are accompanied by shields, finishing inferiorly with epigraphic elements. 

In the Mudéjares plasterwork of the palace of the InfantadoPalace we have the sample of how 
in their decorations both Islamic motifs and others from the Christian, Gothic or Renaissance 
cultureare used, but using a rhythm of Islamic tradition (Borrás Gualis. 2010). 
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Figure 19. Plasterwork. Infantado Palace. Photo: AGA.

4 CONCLUSIONS 

Mudéjar art is the survival of Islamic art that occurs in Christian Spain, therefore it is a cultural 
manifestation of a plural society that is characterized by constructive techniques employed, in 
which prevails the principles of economy, efficiency and rapid implementation, and the 
materials used, and also for the importance, inherited from the Islamic culture, which has the 
decoration forming an inseparable part of the structural and constructive elements and also 
being used as a cover for them. 

The Mudéjar style, still conserving the compositional models and the hispanomusulmanas 
constructive techniques, was developed independently of the Islamic or Nasrid styles, getting to 
influence them. 

In the city of Guadalajara conditions were given, both in its physical environment and in the 
socio-political environment that made Mudéjar architecture widely developed. 

In it, the Dukes of the Infantado built a Gothic palace, perhaps the greatest exponent of 
Spanish civil Gothic, when the Renaissance architectural currents began to be introduced. 
Despite this, in this building there is a marked Mudéjar character, that is, a survival of Islamic 
architecture. 

Unfortunately, in the fire suffered in 1936, almost all of its constructive and decorative 
Mudéjar work was lost, apart from its structural scheme, the impressive wooden trusses that 
covered its salons, its ceramic coverings on baseboards and floors, and his plasterwork that 
made him one of the most representative examples of the survival of Islamic architecture in 
Spanish Christian Spanish architecture. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1996



REFERENCES 

Álvaro Zamora. 2010. La decoración, como elemento primordial den el arte mudéjar enMudéjar, el 
legado andalusí en la cultura española. Paraninfo, Universidad de Zaragoza. Zaragoza, 2010. 

Borrás Gualis. 2010. Propuesta de definición cultural del arte mudéjar en Mudéjar el legado andalusí en la 
cultura española. Zaragoza: Paraninfo, Zaragoza´s University. 

García Martínez, Giménez de los Galanes, L.-T., Marín Palma & Trallero Sanz, P. 2007. Artesonado del 
Salón de Cazadores en el Palacio del Infantado de Guadalajara. COAAT Guadalajara. Guadalajara. 

Lampérez Romea. 1916. Los Mendoza del siglo XV y el Castillo del Real de Manzanares. Madrid: 
Admissionspeechin the Royal Academy of History. 

Layna Serrano. 1941a. Historia de Guadalajara y sus Mendozas en los siglos XV y XVI. Madrid: Consejo 
Superior de Investigaciones Científicas. 

Layna Serrano. 1941b. El Palacio del Infantado en Guadalajara (obras hechas a fines del siglo XV y 
artistas a quienes se deben). Madrid: Hauser y Menet. 

Layna Serrano. 1941c. El Palacio del Infantado en Guadalajara (obras hechas a fines del siglo XV y 
artistas a quienes se deben). Madrid: Hauser y Menet. 

Layna Serrano. 1997. El Palacio del Infantado en Guadalajara. Guadalajara: Ediciones AACHE. 
Nuere Matauco. 1989. La carpintería de armar española. Madrid: Ministerio de Cultura. 
Pérez Villamil. 1914. El Palacio del Infantado en Guadalajara en Boletín de la Real Academia de la 

Historia, Tomo 64. Madrid: Real Academia de la Historia.
Trallero Sanz. 1998. El Patio Renacentista Alcarreño. Zaragoza: Ibercaja. 

Chapter 9: Muslim heritage

1997



HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

1998



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 10 
 
 

Sacred places and religious heritage 
 
 
 



 

 

  
 



1 SUSTAINABLE TOURISM 

Our society is witnessing of an exponential growth in international tourism that is expected to 
reach 1.8 billion by 2030 (International tourist arrivals have increased from 25 million globally 
in 1950, to 278 million in 1980, 527 million in 1995, and 1.32 billion in 2017, UNWTO, 2017). 
It is clear how this phenomenon consequently produces impacts on our territory, on the one 
hand positive but on the other also very dangerous. If, for example, the multiplication of people 
moving from one area to another promotes an exchange and cultural growth for our society, also 
encouraging the development of work, other potential critical impacts occur on the 
environments: in terms such as quantity of waste or little capacity of the host territories to be 
able to control mass tourism, effects on the ecological footprint and CO2 emissions as well as 
the progressive loss of natural resources (forests, coral reefs etc) due to the inability of some 
territories to be able to manage and educate tourists towards an environmentally friendly 
attitude. 

Precisely this need to find a balance between the limits of a territory and its use with a view 
to its continuous improvement and enhancement guarantees the management of tourism. This 
requires thinking about a long-term time horizon and the awareness of a gradual and irreversible 
change. Because of this, since 1996, the tourism phenomenon has been started in a completely 
different way through the well-known definition of sustainable tourism with the aim of 
satisfying the needs of tourists and host regions while at the same time protecting and improving 
opportunities for the future (UNWTO World Tourism Organization). It is a form of 

Tracks on landscape 

D. Besana 
Univeristy of Pavia, Pavia, Italy 

ABSTRACT: Despite the progressive secularization of society, continue to appear unforeseen 
currents of spirituality, witnessed by the various forms of pilgrimage that attract not only 
faithful people, but also citizens seeking new religiosity, health fanatic or nature and knowledge 
of places lovers through new forms of tourism. Through sustainable tourism (10YFP 
Sustainable Tourism Program UNWTO), is possible to contribute not only to the achievement 
of socio-economic and cultural objectives but also to the recovery of degraded areas and to the 
enhancement of natural resources and of local identities. This deep link between the tourist-
pilgrim and the crossed landscape becomes an important theme of Architecture. The design 
project solutions of accommodation facilities and service for one of the most important religious 
and tourist pilgrimage routes, such as the Via Francigena, are presented. It’s a millenary road 
system that has been travelled in the centuries by merchants, sovereigns and religious. 
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development that should lead to integrated management of resources so that all needs, 
economic, social, aesthetic and environmental can be met while maintaining cultural integrity, 
essential ecological processes, biological diversity and the basic conditions for life. 

Based on the general definition of sustainable development, as enshrined in the Global 
Agenda for Sustainable Development and the related 17 objectives (Sustainable Development 
Goals SDGs) issued in 2015 by the United Nations, the development of sustainable tourism 
must also be based on the three pillars of social, environmental and economic sustainability, as 
previously stated in Agenda 21 for the travel and tourism sector of 1996. This provides for the 
implementation of sustainable management and development solutions thanks to the integration 
and the right balance between and respect for basic principles, such as the precautionary 
principle, equality between generations and within the same generation and a sense of 
responsibility for the protection of the environment and natural resources for future generations. 
In particular, as shown by the publication of the Agenda 2030, sustainable tourism has the 
potential to contribute, directly or indirectly, to all 17 goals. It is cited as one of the sustainable 
development topics. Tourism is one of the world's fastest growing industries and an important 
source of foreign exchange and employment for many developing countries. The 2030 Agenda 
for Sustainable Development commits Member States, through Sustainable Development Goal 
Target 8.9 to “devise and implement policies to promote sustainable tourism that creates jobs 
and promotes local culture and products”. The importance of sustainable tourism, as a driver 
for jobs creation and the promotion of local culture and products, is also highlighted in 
Sustainable Development Goal target 12.b. Tourism is also identified as one of the tools 
to “increase [by 2030] the economic benefits to Small Island developing States and least 
developed countries”, through Sustainable Development Goals Target 14.7.

Sustainable tourism is defined by paragraph 130 of The Future We Want as a significant 
contributor “to the three dimensions of sustainable development” thanks to its close linkages to 
other sectors and its ability to create decent jobs and generate trade opportunities. Therefore, 
Member States recognize 

“the need to support sustainable tourism activities and relevant capacity-building 
that promote environmental awareness, conserve and protect the environment, 
respect wildlife, flora, biodiversity, ecosystems and cultural diversity, and improve 
the welfare and livelihoods of local communities”. 

Paragraph 130 of the Future We Want also focuses on the role of sustainable tourism as a key 
contributor for sustainable development in developing countries. More specifically, Member 
States, through paragraph 131, 

“encourage the promotion of investment in sustainable tourism, including eco-
tourism and cultural tourism, which may include creating small and medium sized 
enterprises and facilitating access to finance, including through microcredit 
initiatives for the poor, indigenous peoples and local communities in areas with 
high eco-tourism potential”. 

In this regard, Member States also stress the importance of establishing, guidelines and 
regulations, in accordance with national priorities and legislation for promoting and supporting 
sustainable tourism (Fig. 1). 
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Figure 1. International Tourism 2017 (on the left) and International Tourism Arrivals 1950-2030 (on the 
right). Source: Highlight 2017, UNWTO, July 2017. 

Already under Chapter 7 of Agenda 21 (1997) devoted to the promotion of sustainable human 
settlement development, the promotion of the formulation of sound and culturally sensitive 
tourism programmes are seen as a strategy for sustainable development of urban and rural 
settlements and as a way of decentralizing urban development and reducing discrepancies 
among regions. The important role of ecotourism as a tool to promote economic growth in 
respect of environment sustainability is a recurring theme within Agenda 21, in particular with 
reference to the protection of forests (paragraph 11.20-11.21), mountain ecosystems (paragraph 
13.6), improvement of farm production and farming systems (paragraph 14.25), sustainable 
conservation and use of marine living resources. Later, in 2002, the World Summit on 
Sustainable Development in Johannesburg addressed sustainable tourism in Chapter IV, 
paragraph 43 of the Johannesburg Plan of Implementation. 

Strongly dependent on the quality of the place where it is developed, since it is founded on 
the sale of positive experiences, the tourism sector guarantees a good living based essentially on 
the beauty of the landscapes and cultural heritage, functional ecosystems, services and 
commercial activities. These elements and the people connected to them - workers, tourists, 
local residents - constitute the potential resources of the tourism industry. The tourist destination 
and the process that leads to the global experience of the tourist are, instead, the tourism 
product. Sustainable tourism is based on the development and responsible management of 
tourism destinations and on equally responsible business activities. 

2 RELIGIOUS TOURISM AND PILGRIMAGE 

Parallel to the theme related to sustainable tourism synthetically expressed above, it is 
considered necessary to address the concept related to a particular type of tourist who moves 
around the world mainly for religious reasons, the pilgrim. 

Despite the general climate of uncertainty and, in some ways, also of fear linked to an 
unstable and stable political and religious climate, at least in some places, and to a progressive 
secularization and loss of faith of our society, travellers with motivations of faith have resumed 
their journey. For example, even in the first few months of 2017, in the Holy Land and in Jordan 
there was a resumption of the paths towards the places of faith of 35%, in Lourdes of 10%. 

In general, the journey, especially the religious one, has been constituted since ancient times - 
an example among all the Middle Ages - and still today constitutes a fundamental component of 
the manifestation of faith. 

The "religious travellers" in the world are over 300 million a year with a turnover of 12.5 
billion euros; in Italy there are 19 million overnight stays of "religious" tourists for a turnover of 
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about 5 billion euros - according to a survey conducted by the Trademark Italia company - and 
every year there are about 40 million visitors in the places of cult. This phenomenon therefore 
increasingly involves a significant market logic with respect to which it is necessary a study of 
the reasons linked to this phenomenon and policies of intervention coordinated with the more 
general ones of sustainable tourism expressed above. Consequently, even on the architectural 
scale, it is necessary to rethink the offer in terms of services proposed to pilgrims along the 
paths of faith. 

In fact, it is believed that the management and conservation of the ecclesiastical historical-
artistic patrimony can identify in the pilgrimage an important element of valorisation and 
evangelization. 

Before the pilgrim was identified as a man in search of spirituality and looking for answers of 
faith to his inner problems that lived the journey as an opportunity to meet God. The religious 
tourist also loves to experience, choose itineraries, have meetings with different cultures and 
religions, wants to feel the protagonist of dialogue and meetings that foster growth, mutual 
understanding and peace. Today the dividing line between pilgrimage and religious tourism is 
increasingly close to the point of merging in virtue of an expansion of the knowledge of faith 
and places. You do not go to the Holy Land, to Lourdes, Fatima, Santiago de Compostela, 
Czestochowa and Medjugorje abroad and to Rome, San Giovanni Rotondo, Assisi, Loreto and 
Pompeii in Italy without visiting the city and its surroundings and staying there according to a 
bijective relationship and integrated between faith and context: the beauty of the Sanctuaries, of 
the Churches and the beauty of the places where they are located. 

Since the earliest times, the pilgrimage is not only a special occasion of encounter between 
men and the divine, but also a phenomenon of overcoming geographical boundaries and 
distances, an opportunity for encounter between races and peoples: to meet the others, coming 
from different places, but united by faith and shared symbols, make the community and 
ecclesiological aspect of religion intensely live. Today the diffusion of the religious tour 
operating sector, determined by the strong pushes coming from the demand for devotional 
movements, has favoured the consolidation of a supply system that moves around 
entrepreneurial realities, even of significant size, real tour operators religious able to effectively 
exploit branding strategies, pricing levers and communication policies. 

The pilgrim seeks and lives, in the experience of the journey, something radically different 
from the daily life that he leads: he suspends normal occupations, moves away from a known 
territory, travels different itineraries together with people with whom he establishes different 
relationships and along the road and shares a dimension full of new energy with strangers. In 
particular, it is an experience that transforms the individual more or less profoundly, thanks also 
to a process of renewal and "rebirth" which often calls into question a new vital force and new 
planning. 

In this sense, sites of religious interest increasingly represent the destination of a cultured and 
quality tourism. It is in fact tourism interested in places and structures not only of religious 
significance, but also of historical-artistic importance; attracted by the landscapes in which 
religious goods are located and involved by events and religious festivals or parties, perceived 
as a sign of local identity. 

3 ACCOMMODATION AND SERVICE FACILITIES ALONG THE VIA FRANCIGENA:   
A CASE STUDY 

In light of these premises it is considered of particular interest to analyse the relationship 
between religious tourism and architecture linked to accommodation, hospitality and service in 
support of this class of users. Tourism and architecture establish deep relationship with the 
context in which they take place and, from this, they bring the resources and the elements to 
which confront each other. The close relationship between architecture and the context becomes 
even more important when discussing tourism in terms of sustainability. 

Therefore, the accommodations are configured as the main architectural product in the 
tourism field, thus carrying out both the building, architectural and technological functions of a 
building for users and the purpose of a tourism product, which must satisfy the market demand. 

HERITAGE 2018 
R. Amoêda, S. Lira, C. Pinheiro, J. M. Santiago Zaragoza, J. Calvo Serrano & F. García Carrillo (eds.)

2004



At the centre of the design is the user and therefore the tourist, who becomes the main subject 
with respect to which define the characteristics of the accommodation and the reference 
framework. These structures therefore, if on the one hand are configured as a real "house" able, 
from a purely functional point of view, to host the tourist and to provide accommodation for the 
duration of the stay. They are actually definable as specific residences, frequented by always-
different inhabitants, who stay there for a limited time and with different needs depending on 
the type of user. Moreover, as architecture expression, they have to act as mediation between the 
tourist-man and the territory itself, concretizing and contributing to the creation of that cognitive 
and perceptual relationship that is at the basis of travel. Travel as an experience of knowledge 
and experience of life that allows him to know the place where he is staying, to discover its 
environmental, cultural and historical characteristics and to enter into a direct relationship with 
the territory and all its resources, in a sustainable perspective. 

In this sense, more the architecture is flexible to accommodate different uses, not only 
accommodation facilities but also services and relax areas, more the project can be successful 
compared to the real correspondence of a necessarily varied but contextually recognizable 
framework along the territory travelled. 

The itineraries are different, the contexts are different and therefore the specific 
environmental characteristics, the different climatic conditions related to the seasons, the 
different landscapes that are travelled and the different ways of travel or arrival at different 
stages of the route: the pilgrim can therefore cross level ground, countryside, lakes, rivers, 
woods or parks, urbanized areas, landscape or river pitches, on driveways, paved or dirt roads 
walking on asphalt, sand, clay or meadows, with zero altitudes or on alpine and prealpine paths, 
with sun, rain, snow, wind or fog (Fig. 2). 

At a design level this poses an interesting reflection on how architecture can respond to these 
premises: the answers, experimentally validated, refer to the design of a functionally and 
spatially flexible architecture, based on the principles of spatial and constructive modularity 
mainly based on logic of constructions designed to be assembled with mainly dry-layered 
components such as to make the structures potentially reversible or disassembled once the need 
has disappeared. This leads to the design of structures as light as possible, easily assembled in 
terms of construction and with reduced timing of assembly on site, easily transportable in the 
most diversified contexts. Last but not least, these structures require sustainable design logics in 
terms of impact with ground attack, with high performances, for example relating to the study of 
energy packages according to different climates and as self-sufficient as possible with respect to 
their plant control. 

Figure 2. Different landscape, different paths along the travel.

3.1 Via Francigena design solutions 
In the light of these premises, this paper intends to present some design experimentation 
outcomes carried out within the Building Technologies Laboratory of the “Construction 
Technology and Construction Organization” (ay 2013-2014) aimed at students of the fourth year 
of the Master Degree in Building Engineering and Architecture at the University of Pavia. 

In particular, students have to work proposing accommodation facilities and services along a 
stretch of the Via Francigena, one of the pilgrimage routes that leads from Canterbury to Rome 
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to the tomb of St. Peter's and the mystical and geographical intersection, in the Eternal City, 
with the other two walk towards the sacred places of Christianity: Jerusalem on one side and 
Santiago de Compostela on the other. 

This route owes its reconstruction in the current 79 stages starting from Canterbury Cathedral 
to Rome, to Sigerico, archbishop of Canterbury who travelled 1,800km in 79 days going to 
Rome to visit Pope John XV in 990 AD. On the way back, he took note of the staging places, in 
a document that has been preserved until today, and is currently kept in the British Library. It is 
to the archbishop of Christ Church, the Mother Church of the Kingdom, and to that diary kept at 
the British Library in London that we owe the knowledge of the Via Francigena, which today 
became the "Great cultural itinerary" recognized by the Council of Europe. Of these 79 stages, 
forty-four are in Italy, of which three in the province of Pavia: Santa Cristina Bissone, Pavia and 
Tromello (Fig. 3). 

Figure 3. The reconstruction of the Sigerico’s itinerary, the manuscript and the actual route of Via 
Francigena. 

The name "Francigena" not only indicates a devotional track for the exclusive use of 
pilgrims, but a path travelled by merchants, armies, politicians and culture, thus creating a 
primary channel of communication and exchange and allowing all those interrelations that led to 
the substantial unity of European culture between the X and the XIIIth centuries. With men and 
goods, the Via Francigena brought ideas, technical and ideological innovations, favouring the 
comparison and integration of the various cultural currents. 

The way of Sigerico thus becomes an opportunity for the knowledge of the European cultural 
identity in its historical, artistic and religious aspects as well as a real opportunity for territorial 
enhancement of the places crossed. 

Along this route there were numerous stages for the refreshment of the Spirit and the body, so 
within the territory it is still possible today to meet a series of Romanesque testimonies that lead 
us to relive the suggestions of the time. 

It is in any case intuitive, that we cannot speak of Via Francigena as a well-defined path, but 
as a set of roads and paths. The pilgrim's path was therefore not a single itinerary, but a network 
of roads and paths used according to the seasons, political events and the religious order of 
belonging of the same wayfarers who often encountered swamps, marshes, impenetrable forest 
tracts, atmospheric conditions adverse, dangerous animals, banditry. These unforeseen 
circumstances often forced pilgrims to look for easier and safer routes, thus creating countless 
local variations, starting from the basic itinerary. 

Following this first strategic assessment, aimed to identify the possible strategies of 
intervention in relation to the context and to the function to be installed, going to deepen the 
study on the individual stages, it was possible to map on the territory the services already 
present, in terms of location, number and accommodation capacity and other services that may 
be present, such as stopping points or drinking water, the presence of toilets or space for the 
maintenance, for example, of bicycles to continue the journey. Only after this state-of-the-art 
mapping, step by step, it was possible to identify any shortcomings, related to a specific service, 
to locate them in order to bring out specific needs for the project. 
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At the same time as this first evaluation, it was necessary to proceed with a second one, of a 
performance type. It was in fact necessary to understand the type of users who would travel, 
driven by different interests and motivations, the stages of the journey: pilgrims, young couples, 
families with children, children but also middle-aged people are potential users of the path, each 
with their own specificity in terms of choice, search for services, physical resistance and 
mobility. The purpose of this analysis was to outline, by defining what is required of the 
building product, in terms of compliance with a demanding framework, the different 
possibilities of design and therefore the definition of its degree of flexibility. Different users 
who can potentially reach the different stages of the route on foot, by bike but also using the 
railway system, which therefore, with the same number of km that compose the stage, can move 
even with many different times, from a few hours to the whole day. This has meant, in the 
integrated reading between strategic and performance assessment, the attention not only in the 
choice of services that each stage could be lacking, but also an estimate of travel times 
compared to data kilometres (Fig. 4). 

Figure 4. The route analysis and the proposed integration of function and the idea of construction design 
process (Course of “Construction Technology and Construction Organization”, ay 2013-14, prof. D. 
Besana, students group: M. Azzarito, M. Borreca, G. Carena, L. Gaetani). 

The design choices that emerged led to reasoning through a design scheme based on modular 
design principles with respect to which the mass-produced module generated different spatial 
and functional configurations. In fact, this solution makes it possible to make the architecture 
recognizable along a heterogeneous path, configuring itself as an element of recognition along 
the pilgrim's journey. Reasoning according to modulation logics, in some cases also driven to a 
design through prefabrication logic, light or heavy, also allows, given its intrinsic mass-
produced characteristics, an economic reduction of the intervention (Figs. 5-6-7). 

Figure 5. A modular design solution (Course of “Construction Technology and Construction 
Organization”, ay 2013-14, prof. D. Besana, students group: M. Azzarito, M. Borreca, G. Carena, L. 
Gaetani). 
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Figure 6. A project design solution (Course of “Construction Technology and Construction 
Organization”, ay 2013-14, prof. D. Besana, students group: V. Bellotti, P. Gatti, V. Sichera). 

Figure 7. A project design solution (Course of “Construction Technology and Construction 
Organization”, ay 2013-14, prof. D. Besana, students group: I. Bonfanti, M. Mastrangelo, R. Succi). 

The design control could not be separated from the technological evaluation of the building 
product, that is all the control and technical analysis regarding the constructive feasibility and 
the feasibility of detailed solutions. This aspect takes the dimension both of technological and 
performance control of the product and of the constructive package also investing other 
additional performance requirements such as logics of easy and fast assembly of the structure or 
its components, standard transport dimensions in terms of dimensions and type of transport 
(road, container, plane or train), easy manoeuvrability, control of anchors and connections not 
only constructive but also, in particular in relation to the connection, always potentially 
different, with the ground. 

A real flexibility and adaptability of these architectures can also be achieved by designing a 
reversible ground connection that is as much as possible without the use of wet foundations. The 
solutions have therefore seen the possibility of using plates or punctual structures at adjustable 
heights precisely in relation to their ability to position themselves on the ground both in the 
presence of flat or inclined surfaces but also with respect to materials, therefore to different 
resistances, of subsoil bearing capacity. Similarly, since the Via Francigena runs from Rome to 
England it was necessary to think of a structural and constructive skeleton that could be 
implemented in its performance packages according to the regulatory energy requirements for 
the building envelope and its construction packages. 

The technological solutions that help in this direction refer to the use of dry layered solutions 
or S/R systems (structure and envelope system), that is distinguishing the load-bearing structure 
from the internal and external functional layers and which assign a defined performance control 
to thin and light layers. It is clear that this constructive logic generates, with the same design, 
the possibility of implementing the individual functional layers, such as the thermal 
performance of the insulation, according to the transmittance values required in a given context 
by current legislation, or even allowing the possibility to choose and select the internal and 
external finishing materials in the local catchment area. 
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4 CONCLUSION 

Through these design solutions, it was therefore possible to test the validity of the applied 
methodological approach here presented. Starting from a meta-design project has led to 
reasoning on the requisites necessary for the project and to propose some performance 
implementations to the project in order to respond appropriately to the new needs emerged. 

Inside the course of “Construction Technology and Construction Organization” above 
mentioned, it has been possible to get many solutions in a number equal to 19, as well as the 
groups composed during the Building Technologies Laboratory and reported here only in a 
small number of cases for obvious reasons of necessity. The proposed design solutions are all 
different and, despite having common technological and performance characteristics, such as 
the principles of modularity, dry-layered design, spatial and technological flexibility, 
adaptability and reversibility, show how the linguistic and expressive possibilities of the 
designer are still guaranteed and pursued. 

Finally, precisely because of the methodological choice to start through a meta- design 
project, which due to its intrinsic nature is a-spatial, it has been possible to demonstrate the 
exportability of the method to other design solutions that need these characteristics. Not having 
a specific place but considering a variety of places and climates has also allowed us to think and 
propose technological packages that can be implemented precisely because of the specific 
climatic needs of the place. 

Not solutions therefore applicable only to pilgrimage routes but also for example to the needs 
derived from forms of widespread tourism in the territory or from specific housing 
circumstances that push our society more and more to think about compact and tiny housing 
solutions, sustainable and self-sufficient, in an intrinsic logic of temporary living. 
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1 RESEARCH CONTEXT AND OBJECTIVES 

The recovery of the built and the preservation of the existing Cultural Heritage is today a very 
typical issue that is a necessary and unavoidable action in the future development of Italian and 
European cities. Recovering rather than demolishing and rebuilding, in addition to responding to 
aspects of an ethical and cultural nature, allows reducing the consumption of land and, 
therefore, preserving a very precious resource. Indeed, the recent international and national 
debate speaks about sustainable urban development (defined in a document issued in 1987 by 
the World Commission on Environment and Development, known as the Brundtland Report) 
intended as an exhortation for society to find solutions for exploitation natural resources in order 
to allow the regeneration and conservation of the environment for future generations. 

The reduction of land consumption is one of the priorities of recent Italian legislation. The 
Code of Cultural Heritage and Landscape (Legislative Decree 42/2004) redefines the concept of 
cultural heritage, understood as "heritage consisting of cultural heritage (movable and 
immovable property) and landscape assets". Hence the understanding that any artefact to be 
recovered consists of a physical aspect linked to the matter itself and of a spiritual aspect that 
unites it to the place and the landscape in which it's inserted, generating a relationship with the 
context that must not and can not be ignored. 

Following this general policy of urban regeneration, the architectural language has been 
enriched with a series of terms suitable to indicate the ways of intervening on the cultural 
heritage that are born for transposition from other sectors. More and more often we talk about 

Sleeping beauties. Ancient princesses in developing 
municipalities 

D. Besana & A. Chiesa 
University of Pavia, Pavia, Italia 

ABSTRACT: Nowadays, the churches abandonment is a visible phenomenon in many Italian 
and European cities. Architectural jewels are now closed and destined for ruin. The slow 
passing of the time and the lack of appropriate maintenance make urgent the need to recover it. 
For a better understanding of the phenomenon, the research has focused on cataloguing and 
comparative analysis of different European reuse case studies. The aim of the research is to read 
the abandoned ecclesiastical complexes in the contemporary urban context, in order to analyse 
their capacity of adaptation during the historical transformations of the surrounding urban 
environment. The idea is to show how the non-adaptation of such buildings throughout history 
is at the basis of new reuse operations. Among the various abandoned churches, in comparison 
to the principle aims of the research, the case study of the former Church of Santa Maria del 
Carmine in Piacenza has been chosen. 
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Recycle and Reuse instead of Conservation or Restoration, just to underline a new way to act on 
the existing by making a rereading of the project strategies. 

Resuming a Dezzi Bardeschi's thought, in the past there were hyper-conservative attitudes, 
which restored the building object as it was and where it was, out of time and space, according 
to the dictates of the style reconstruction. The risk of these restorations on the existing heritage 
was to bring them back to a past time and make them unfit to accommodate functions and needs 
useful to the society of our time, reducing them to embalmed mummies. 

1.1 The neglected ecclesiastical heritage: the phenomenon of abandonment 
Within this general scenario that shows the extension of a phenomenon of abandonment due to 
the functional, technological and performance inadequacy of our heritage, there is the need for a 
profound reflection on the destiny of ecclesiastical patrimony. 

Today we are witnessing a progressive abandonment, constantly growing, of the churches 
that are starting to show alarming data. This fact gives the designers the need to carry out a 
profound reflection on the reasons behind the abandonment of ecclesiastical complexes. Why do 
churches close? Is the phenomenon related to our days? There may be different reasons for 
abandonment. 

Certainly, ideological and spiritual reasons contribute to this phenomenon: in today's society, 
obsessed with media and freedom of speech, fewer and fewer people go to the churches with 
constancy; perhaps a religious crisis that is affecting the faith, in particular the Christian one if 
we consider the Italian case. Therefore, in a society increasingly connected to different worlds 
and cultures, the "temples" are no longer available; any form of "strong power" on the 
community is denied in the name of freedom of speech, of thought, of religion. 

Even though by 2050 it's estimated that the earth's human population will be 9.07 billion, 
there is a progressive depopulation of the smaller centers, because more than half of the 
population prefers to live in large urbanized areas for social, labor and cultural reasons. 

Therefore the smaller rural and mountain areas are going to reduce its populations with a 
progressive and general decrease in the number of the faithful. 

The artefacts are emptied and the buildings remain in a condition of abandonment for years; 
nobody decides to invest in it, cause technological and functional obsolescence, high costs of 
maintenance and reuse with an inevitable destiny of abandonment, disposal and collapse. 

For the reasons mentioned above, it's clear that the complex network of parishes, churches 
and ecclesiastical complexes are strongly exposed to becoming "embalmed mummies"; the 
reason is also a progressive decrease in the number of priests, true guardians of these treasures. 

On the other hand, having to cover high management costs and unable to keep all the 
churches in operation, the dioceses entrust more ecclesiastical structures to a single priest who 
will move on the territory to officiate the Mass, at most once a week. 

Starting from these premises, we tried to deepen the understanding of the understanding of 
the phenomenon in the Italian territory, starting from the study of the state of the art concerning 
the ecclesiastical structures. In recent times the Italian Episcopal Conference, the Italian 
Dioceses and the Ecclesiastical Cultural Institutes are moving to start a census to  map the 
historical, artistic, architectural, archival and book heritage, unfortunately still too often basis on 
a voluntary system, in order to obtain a database of their properties. 

Through the consultation of these data, it was possible to calculate and analyze two important 
different reports, significant to understand the trend of the phenomenon of abandonment in the 
country: the first concerns the number of churches managed by a priest and the second the 
number of Catholic faithful attending a church, connected with the possible flood basin. 

The study showed that in some regions, like Umbria, Marche, Abruzzo and Molise, we can 
observe a high number of churches managed by a single priest and a low turnout compared to 
the Italian average. It's, therefore, probable that a future abandonment of churches takes place in 
this area, because is more convenient, both in economic and management terms, the decrease of 
the number of buildings managed by a single priest and the consequent increase in the number 
of users. (Fig.1). 

And after, the research has also expanded to the European scenario both to verify the same 
trend and to understand the evolution of the theme and its development in recent years. The 
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research brought to the collection of numerous case studies, for which a summary sheet has 
been designed and the most interesting cases have been compared to each other. 

In addition to the master data of the asset and its location, it were analyzed in detail the year 
of abandonment, the year of reuse project, the design strategies adopted, the type of new 
functions and the construction techniques adopted for the intervention. 

Among the most significant data, there are common historical events that led to the 
deconsecration of many religious buildings throughout Europe: for example, during the 
Napoleonic wars, many ecclesiastical goods were confiscated and religious orders were 
suppressed. This phenomenon tends to decrease during the course of the nineteenth century, 
returning to rise again after the Second World War (1945) and reaching the peak in 2000, 
highlighting the alarming growth of the phenomenon in our days (Fig. 2). 

Figure 1. Left side: Map with number of Catholic churches in Italy. Central: Map with number of 
churches managed by a priest for ecclesiastical region. Right side: Map with number of Catholic faithful 
attending a church for ecclesiastical region. 

Figure 2. Left side: Graph of the year of abandonment. Right side: Graph of the design strategies adopted.

1.2 Research targets 
In this research emerged on the one hand the urgency of a phenomenon that asks to be studied 
and analyzed and on the other the importance of a deep reflection on the design action to be 
taken; this action is charged with an intrinsic complexity not just about the possible outcomes 
but also to the object of investigation itself, rich in symbolic, artistic and religious meanings. 
Unlike the more general existing cultural heritage, ecclesiastical structures are often 
characterized by a centuries-old immutability both of the building itself and of the original use, 
against which a rethink is required today. This, inevitably, clashes with the problem of updating 
and regulatory adapting, both in terms of energy control, seismic vulnerability, accessibility and 
extended use dictated by the new proposed use in terms of functional, technological-
constructive and performance compatibility of the building without altering the cultural and 
historical value inherent in the factory itself. These structures are in fact the bearers of a 
historical memory unchanged over time in respect of which we must inevitably compare. Not 
least, in relation to the impacts generated by a new function in an existing container, it is 
important to analyze the historical and current relationships of the building with its 
surroundings. Precisely for these reasons, the research has moved through a multi-disciplinary 
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and multi-criteria reading of the existing container, understood as a church or a group of 
deconsecrated churches, in terms both of intrinsic reading of the factory through historical-
archival, morphological survey, technical-constructive, artistic, material and pathological 
investigations and of outputs external to the existing container. Among the outputs, first of all, 
analyzes were carried out of the environmental and urban context in which the building is 
inserted, in terms of object's relationship with the surrounding territory, its social and memory 
value and the environmental characteristics and cultural areas in which it is located. After this 
first analysis for a complete and profound knowledge of the building, it was possible to read, 
from the context, the needs of new possible uses that necessarily have to face the design, 
regulatory and performance implications of the existing container. Last but not least, we must 
confront the delicate phase of impact assessment of new uses on the container, always 
respecting its historical memory with a view to sustainable development and regeneration in its 
environmental, social and economic aspects. Understanding the threshold, the maximum limit to 
push the building in terms of evaluation of its possible other nature and function without the 
action becoming a distortion and misunderstanding. 

2 CHURCH AND CITY: A CASE STUDY 

2.1 The Church of Santa Maria del Carmine and the redevelopment of the North-East urban 
area of the city of Piacenza 

The experimental application to a specific case study, referring to the recovery project of the 
former Church of the Carmine, is part of a larger redevelopment project that involved the North-
East sector of the city of Piacenza. The Municipality in 2016 joined the Government's "The 
suburbs are calling" through the project "Piacenza rejoins its river with a new market, a multi-
purpose center and a system of squares, increasing the garrison and redeveloping areas of 
marginality at risk of deterioration". There were two areas of intervention and the aim was to 
enhance the area of the Parco delle Mura, the contiguity between the historic center and the 
river Po, as well as the synergy - also in terms of infrastructure, transport and security - between 
the two urban quadrants concerned. Among the different areas proposed, the project analyzed 
was the one related to Piazza Casali - Piazza Cittadella. It was requested to complete the set-up 
of the operations already under way in Piazza Cittadella, giving back to the area an aggregative 
function that, in spite of toponymy, has never had. The nodal point was the valorization of a 
covered market presented in it, for which it was planned the demolition of the current site and 
the realization, in the immediate adjacencies, of a new structure more functional for the 
exhibitors and, at the same time, able to torn the market into a characteristic element of the 
square. Specific focus of the project was the former Church of Santa Maria del Carmine, key 
element for the new public space on which the building looked out. The church of Santa Maria 
del Carmine or Carmelo was founded in the fourteenth century. In the early 1300s a group of 
Carmelites, set in Piacenza, began to erect the new and important religious complex of the 
"Carmine". The church and the monastic complex are perfectly in line with the planimetric and 
volumetric relationships of the Carmelite compositional rules: a central nave, twice as the two 
side aisles and composed of eight cylindrical pillars, leads to a square apse. The convent is 
leaning against the church, on its right side and is characterized by two cloisters. The church 
was built with a Latin cross plan, today no longer recognizable, because, in the next few 
hundred years, it was transformed into a basilica with the addition of side chapels that altered its 
shape between the Middle Ages and the Renaissance. In the seventeenth century the interior of 
the church changed. The Baroque modified the angular shapes of the Gothic pillars and filled 
the empty spaces with elaborate stuccoes. After the interiors, the facade was redesigned and 
work began in 1699. The church appeared in its full splendor and remained there until 1805, 
when, with the arrival of Napoleon, the Carmelites followed the fate of the other religious 
orders: the confiscated temple became property to the Government, furniture, furnishings and 
objects of art were dispersed. The closure to the cult was fatal for its conservation: the removed 
floor gave way to the earth and in 1858 the sixteenth-century bell tower was demolished for 
static reasons. The church became a stable for horses and then a warehouse. The deterioration 
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continued until the Second World War, during which, in 1945, a bomb destroyed the apse of the 
church, causing heavy damage to the structure. In 1966, the back-façade began to show signs of 
structural failure and ten years later the roof beams collapsed. In 1981 the town began 
restoration work. A first diagnostic phase was carried out on the building to assess the state of 
conservation and failure of the factory. Only in the last few years, static consolidation 
interventions have been carried out, such as the rebuilding of the roof and the reinforcement of 
two circular pillars of the central nave. 

2.2 Context analysis: historical city and contemporary city 
To better understand the historical relationship between the container and the urban context, the 
urban development of Piacenza was studied, trying to understand the reasons that led the 
Church to be a "forgotten" building in the city. Piacenza, the first Roman colony in northern 
Italy, was born according to the typical quadrangular shape of the castrum and the presence of 
two main axes: the maximum cardo with north-south orientation (current via Borghetto) and the 
maximum decumanus with east-west orientation (current Viale Risorgimento - Corso Vittorio 
Emanuele II). The project area and the church are located in the oldest historical fabric. The 
church is in fact placed along the cardo of the ancient Placentia. However, the study carried out 
on urban expansion showed how, in the following centuries, due to the presence of the river and 
its frequent floods, the city developed significantly in its south-western part, progressively 
decentralizing its decumano. This slowly lost importance to the advantage of via XX Settembre, 
a new commercial route. The center of the city moved: Piazza Cittadela and Piazza Casali found 
themselves on the edge of the inhabited area, becoming boundary areas of the historical city 
center and causing "the removal" of historical buildings emblems of the city (Fig. 3). 

Figure 3. Historical development of the city of Piacenza

Next step to the analysis of the historical motivations that led the project area to be perceived 
as a "border", it was decided to analyze the contemporary city and its relations with the project 
area. The studies have moved in two main directions. The first concerned the analysis of the 
main networks of citizen flows: the four squares in Piacenza, connected by pedestrian streets, 
along which there are many commercial activities, were studied. The flows that run within the 
city, however, were unrelated to the project area, which appeared "disconnected" from the 
network. As evident, the economic activities are fragmented and underdeveloped along the lines 
that connect the historic center with the project area, a further symptom that even today the area 
is "limit" of the city. Secondly, it seemed important to analyze the relationship between the 
visitor and public space and, in particular, with the representative building in these areas. For 
each square the relationship between the space and the visitor was analyzed through the network 
of flows. From here it was always found a direct and frontal relationship between the person and 
the monument that characterizes the four different squares of the city. A phenomenon that 
doesn't happen for the project area where the former church of Carmine appears hidden, barely 
visible, lost (Fig. 4). 

After analyzing the relationship between the square and the city, the studies were focused on 
the relationship between the church and its square, which appeared immediately critical and 
problematic. To this day, the main facade of Santa Maria del Carmine is located along Via 
Borghetto (former cardo maximum) while only the transept is visible on Piazza Casali. 
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In addition to the urban historical events described above, this reversal is due also to a series 
of unfinished projects that generated a distortion of the city spaces near the church. 

Figure 4. Left side: Diagram of the squares of Piacenza and the system of connections existing between 
them. Right side: Diagram of the relationship between the space and the visitor. 

Studies show that the current layout of the square largely depends on the will of the Farnese 
ducal family and their demolition of the existing urban fabric implemented for scenographic 
needs in order to create the missing "court square" or "frame square" for the new Palazzo 
Ducale (Spigaroli, 2000). The creation of this space and its subsequent historical evolution, 
including the separation of the square into two smaller ones, led first to the loss of the hortus 
conclusi present in the nearby transept and subsequently to interpret, in the collective memory, 
piazza Casali as an entrance to the Carmelite monastic complex. The abstract interpretation of 
"inverted entrance" became concrete only in the nineteenth century, when the temple was 
converted into a municipal warehouse and a second door opened in the façade of the transept. 
The historical analyzes carried out at the Piacenza State Archives have shown how the City had 
changed, including the city's routes and flows; lost the main entrance to the temple, it became 
evident the impossibility of restoring it. 

Therefore, considering this complex historical and urban stratification, linked both to the 
development of the city and to the transformations of the use of the ecclesiastical complex, the 
project has tried to re-read and re-interpret a new possible relationship between the Church and 
the Piazza in order to reconnect the building in the contemporary city, different from Piacenza 
in the past. 

3 THE FORMER CHURCH AND THE CITY: NEW FUNCTIONS AND NEW RELATIONS 

In view of the considerations previously made, it was necessary to carry out a reading on the 
functions present in its surroundings: the objective was to identify different possible uses to be 
compared, in terms of project repercussions, on the analyzed ecclesiastical structure for the 
definition of new functions inside it. The project area was located near many administrative 
offices, high schools and primary schools, which designed a real "functional neighborhood" 
close to the center. In particular, two main poles have been identified: a "school pole" and a 
"library pole", made up of libraries and bookstores serving the nearby schools. So the idea, to be 
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submitted to a preliminary impact assessment, to create a third pole to be considered as an 
element of integration by position, theme and intended use of the two existing ones. Therefore 
the new pole could be of a museum character, in particular for young users. It was decided to 
propose a new museum for children in the former Carmine church, a new hall for extracurricular 
didactic meetings of nearby schools. The new museum is therefore dedicated to children and 
parents, a category that mostly attends the area for the presence of schools. (Fig. 5). 

Figure 5. Project concept of new relations with the city and new functions in the area.

At the same time it was necessary to verify the relationships and impacts generated by the 
inclusion of this function in the external urban context; the objective was to propose choices 
linked to a need expressed by the analysis that had previously emerged on the city scale. A new 
conference-auditorium with lecture rooms was placed between the two public spaces to 
complete the process of division of the ancient Farnese "court" square into two subplaces: 
Piazza Cittadella and Piazza Casali. 

This choice was made for the compromised spatiality, because today's conformation 
prevented the creation of a single public space. Two new volumes have been designed in Piazza 
Cittadella, characterized by the great size of Palazzo Farnese: the covered market (demolished 
in Piazza Casali) has been re-located inside. In Piazza Casali an open theater is located instead. 
Both squares open up to the visitor showing frontally the monuments that characterize them, 
reconnecting to the way of living the public spaces already present in the city (Fig. 6). 

Figure 6. Project masterplan
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Focusing on the building scale, once the typological and functional outline of the project was 
known, studies were carried out with the aim of understanding the main relationships with the 
surrounding area with evident impact linked to the design concept of new internal spatiality. 
The current conformations of the church and the particular situation concerning its double entry 
have been analyzed. The conclusion of the methodological process led to propose a reversal of 
the original internal spatiality through the idea to assign priority to what was, so far, secondary 
access to the church. It was therefore decided to close the access on the facade on Via 
Borghetto, since it is not very visible and difficult to use due to the traffic. Therefore, a single 
entrance has been opened on Piazza Casali because this allowed enhancing the relationship 
between built and external space, proposing this direction as access to the future museum from 
the square.  Going down to a purely design scale, all the intervention is based on the idea of 
preserving the historical, representative and monumental image of the church towards the city in 
which it is inserted, keeping the memory of the collective image on it. 

As soon as you enter the church, the project of reuse with museum destination is revealed, as 
it's perfectly recognizable with respect to its container. The box in the box is the project design 
strategy: progressive internal volumetric intrusions that are perfectly recognizable by language, 
material and construction technique used with compared to the church itself. The new volumes, 
in addition to hosting new uses, allow a new and different reading of its container in terms of 
spatiality and reciprocal relationship. 

All the intervention has been projected like a dry stratified construction system in which the 
added volumes are structurally autonomous No added volume touches or modifies the existing 
historical envelope, according to the principle of potential reversibility of the intervention in 
order to read the original historical system. The church has been conceived as a "container" of 
new elements. The intervention is a skin that wrapped around the container without altering it, 
but this enhances the complex planimetry. For example, the structure was conceived as a steel 
frame scheme. The reason is found in the intrinsic characteristics, associated with this 
construction technique, such as the lightness of its components at the service of a language 
deliberately opposed to the materiality of the existing factory, the structural independence and a 
potential simplification of site operations during the working phase. 

Therefore, the new entrance takes place from Piazza Cittadella: After passing through a 
fenced green area, memory of the lost hortus conclusi, you can access an inner greenhouse that 
acts as a filter space between the outside and the inside, an outdoor-indoor area, into which are 
native plants. From here you can access to the ticket and cloakroom area, where you can find 
information on planned events and from which you will enter the museum space. Many 
different functions characterize the different spaces: on the ground floor there is an animal area, 
laboratory ideas, play area, theater workshop, theater, art workshop, 360 ° cinema hall and 
bookshop with reading area. Baths and crawlspaces were placed in two rooms, adjacent to the 
transept, originally in service: the first former sacristy and the second former bell tower (Fig.7). 

Figure 7. Project ground floor plan.
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4 CONCLUSION 

The research presented here, still in progress, has set itself the goal of better understanding the 
problem connected to the disposal of churches both in Italy and in Europe in the belief that, to 
date, there are still wide margins of investigation and understanding of the phenomenon. The 
analyzes have in fact brought to light a precious hidden reality: the immense disused 
ecclesiastical patrimony that surrounds us. 

These buildings represent an abandoned treasure in the cities; a treasure abandoned for 
collective indifference, for dubious ownership, for the absence of funds or companies interested 
in the recovery of such artifacts, but also for  engineers and architects unable to understand 
which project strategy to adopt and with which implications operate in the field of regulatory 
adaptation. 

In particular, Italy appears, unlike other European countries, still late in the decisions to 
recover these artifacts. It seems almost passive to the problem, apparently peaceful to the idea 
that leaving important historical buildings to the degradation of time is better than "invading" 
them with new functions. 

The applicative research proposed for the former church of the Carmine in Piacenza 
represents, within the extensive case studies analyzed, a case study in the universe of abandoned 
churches that dot the country; Even if each building is configured as a unicum, the study carried 
out allows to experiment an exportable methodological approach, with the necessary specificity, 
to different contexts. 

In particular, the examined call shows awareness by public authorities of the existing heritage 
and its knowledge that the future of architecture will be increasingly linked to the world of reuse 
and recovery and adaptation of the existing heritage to new functions. 

In fact, this attitude does not only end at the scale of the building but also affects the 
community and the urban and environmental context in which it is inserted, according to the 
current policies of urban regeneration and investment of public property for the future, because 
"there is no future without memory". 

It is clear that this approach is linked to the new development policies which are careful to 
the limitation of land consumption and to the reduction of polluting emissions, as expressed by 
the latest national and non-national regulations. The recovery of the abandoned building 
heritage will, therefore, allow us to fill in the urban voids without saturating other green areas, 
following the idea of sustainable development of the city in respect of the environment. 

It is believed that the research carried out can be considered as a further piece of knowledge, 
as an experience to participate in the cultural debates connected to the theme of re-use and 
general reflections on the assessment of the adaptability and resilience of the built and its 
surroundings. 

Only a joint vision between the knowledge of the factory and the reading of the building in 
the context will allow to assess the compatibility of the impact of new use on the factory, acting 
as important decision-making tools for the managers of these heritages. 

It will be the place to suggest the right use, expressing questions of activities, services, 
recreational or cultural uses, at the same time keeping alive the memory of the relationship 
between the building and the place. In view of this interpretation, the research and the proposed 
methodology for disused ecclesiastical buildings, can be exported to wider scenarios, which 
include the totality of abandoned buildings in the area, including all the "sleeping beauty" in the 
cities. 

The passage of time and the worsening of the current conditions of abandonment, will lead in 
the immediate future to the loss of these buildings and a part of our history. They represent the 
greatest opportunity for the cities of tomorrow to know how to combine progress with the 
memory of the past. The operation to be carried out is not considered easy, but certainly 
nevertheless stimulating and promising. There are different lines of thought and results 
achieved, but the operations have allowed demonstrating how the research has just begun and 
requires continuity of studies in the years to come. 

The key of success for recovery operations is to understand how the sleep of the "sleeping 
beauty" lets time to flow for the context that surrounded them, away from the city that grew. 

Their awakening and recovery will be successful only if they can reconnect and understand 
the future in which they found themselves. 
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Their fossilization on past functions and contexts will transform them only into "embalmed 
mummies", whose sleep will never be over, but simply interrupted. 

"Maximum respect therefore for the spatial and architectural characteristics of 
the existing building, and also for the technology with which the constructive 
elements have been realized. [...] Then the second degree of respect will be given 
by a courageous project which, renouncing forms of mimicry that hide inability 
and fear, effectively guarantee new and long life to the recovered building" 
(Turchini, 2011). 
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1 ABANDONMENT OF THE ECCLESIASTICAL PATRIMONY 

“For sale church in good condition with attached rectory”; “Four-room apartment for sale in 
eighteenth-century church” (site: http://www.churchofscotland.org.uk/properties_for_sale).It is 
not unusual to our days is to find, among the real estate sales announcements, a church, a 
chapel, or even a whole convent.Especially in Northern Europe it has become commonpractice, 
for the public administration itself to use and publicize these building to oppose their 
abandonment. 

This therefore show how, by the contemporary society is more and more raising the 
awarenessof the urgency of this phenomenonjust with the purpose to delineate fit politics of 
intervention to the safeguard of the historical, architectural and identity value of such 
patrimony, otherwise destined to become ruin. 

Indeed, in May 1989, the European Community, through a Parliamentary Assembly of the 
Council of Europe,has placed their attention to the preservation and safeguard of disused 
ecclesiastical buildings in Europe, inviting all the competent authorities to adopt concrete 
measures for their maintenance, by encouraging the projects of reuse or the possible demolition 
should the religious building being reduced to the state of ruin.  

The causes of this phenomenon are manifold and in continuous transformation.Based on the 
“The Wall Street Journal” (2015), one of the principal factors can derive from a general 
decrease of the Christian faith in Europe, whose cause can be connected to a radical change in 
lifestyles and to an increasingly greater secularization of the families, if compared to the past. 

Little gems carved in the city: the new life of the abandoned 
sacred spaces 

D. Besana & S. Matranga 
University of Pavia, Pavia, Italy 

ABSTRACT: Sacred spaces are specific features of the presence of any civilizations. In 
Christian countries, churches are usually of antique foundation and located in central areas. 
However, due to social phenomena, churches have gradually been discarded, leaving behind 
outstanding heritage. The research aims to investigatethe permanence of thesebuildings that, 
even if abandoned, preserved the memory of the city and their reuse project in order to maintain 
the authenticity. This may be achieved with a regeneration project,respecting the history and 
understanding their relationship with the context. The case study focuses on the ex Santa 
Caterina church inCasaleMonferrato (Italy), discarded for over 50 years. Although the 
environments have been modified, the church has adapted wellwiththe public space. The idea is 
to investigate a reusestrategy in order to suggest a new function, respecting its authenticity 
andthe value,taking advantage of new technologies andmaterials. 
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Furthermore, it would be necessary to mention a marked decline in vocation and priestly 
ordinations. The absence of religious life obviously makes the management of the various 
churches and parishes ever more difficult, not to mention the elevated costs of management, to 
which communities are not able to sustain anymore. 

There are numerous examples of ancient foundation complexes no longer able to offer 
standards of functional comfort and minimum performance to users due to the obsolescence of 
the structures and the material and constructive conservation of the factory. 

In Europe the data that describe such situation are alarming: in England, for example, around 
20 churches are closed each year, whereas in Denmark currently around 200 churches are 
currently abandoned. Even worse is the situation in Germany: over the last 10 years 515 
churches have been abandoned. In Italy, in the city of Naples alone,there are more than 60 
unused churches.It is a real problem; whose perspectives have the tendency to keep on getting 
worse (Fig. 1). 

Figure 1. Abandoned churches in Europe. Source: Matranga, S. 2017. Recupero del patrimonio 
ecclesiastico dismesso: progetto di riuso della Chiesa di Santa Caterina a Casale Monferrato in un 
nuovo centro culturale. Supervisor: Prof. D. Besana. 

In this regard, general intervention policies have not yet been implemented on a phenomenon 
which, as we have seen, assumes common characteristics at least throughout Europe. However, 
we are witnessing local initiatives that testify the necessity of an ampler reflection on the theme 
that not only involves the direct managers of these assets but also the public administrations and 
technicians of the sector. For example, the city of Prague, one of the European capitals that 
suffered the de-Christianization phenomenon the most, has proposed a diversified use within the 
day of the building-church in order to fight against this type of phenomenon: in some hours of 
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the day, such complexes turn him into concert hall and exhibitions with an entry ticket. At some 
other times of day, on the contrary, they go back to being places of celebrations and prayers in 
order to provide and implement a service for the community and at the same time to seize 
resources for the maintenance and management of the church itself. 

In other contexts, instead, for example in Italy, the closed Churches can be open at specific 
time of day with entrance fee, in the logic of a silent and progressive transformation of the 
ecclesiastical complex to real museums, losing therefore their natural essence of place of 
worship. 

Avery interesting example is the church of San Lorenzo, located in Venice. Of ancient 
foundation, it has suffered in the centuries a gradual abandonment, that has made her practically 
inaccessible.The first intervention has been the one Renzo Piano, who has designed it a 
temporary structure, developed to host a concerts hall, that would not interfere with the existing 
structure and that would be easily removable. Later on, it was chosen by the state of Mexico as 
the headquarters of their pavilion for the Biennale. Today, it has been bought by a Swiss 
company that will turn it into a museum of contemporary art, losing its original function 
forever. 

Therefore, it is clear that such contingent solutions that donot face the phenomenon in a 
complete and exhaustive way cannot embank and to check by now a situation in clean 
worsening in many and different contexts, where therefore it is necessary to put programmatic 
actions into effect, which are unitary and, when necessary, also braver. 

A modus operandi largely diffused in Europe consists of proposing reuse actions to bait new 
cycles of life, new functions and new stories on a patrimony by now obsolete. In this vision, 
even the ecclesiastical building, even with constraints linked to the historical-architectural value 
of the property and the conservation of the same, is subject to proposals for functional changes 
sometimes even radicals but able to regenerate both the building itself and the urban or 
environmental context of reference. 

Generally, the proposed design approaches always resultwhich are respectful towards the 
historical building, by proposingnon-invasive strategies, potentially reversing and clearly 
recognizable in comparison to the context of the historical factory that is recovered and 
preserved, where possible, in its native structure.Just the integrated reading of the ecclesiastical 
complex and its surroundings suggest new possible uses in comparison to which it will be 
necessary to verify its normative impact, dimensional and technological-performance on the 
existing factory, with the purpose to understand thresholds of transformability possible of it to 
new uses. 

At the same time, giving new roles to this space allows therefore to reactivate the urban 
contexts in which they are located, participating as a consequence to the phenomena of change 
and transformation for the whole city. In fact, one of the peculiar characteristics of the churches, 
is often being in strategic places for the historical context in which they have been realized. In 
the heart of the historic centers, they can become new centers of aggregation for the population 
that lives there, while those located in the suburbs and in the countryside can take the role of a 
new development engine for the surrounding environment. 

Any possible transformation on the factory however must maintain the total respect towards 
of the pre-existence whereas the conditions of possibility of conservative actions and value of 
testimony and memory subsist. 

Respect for the cultural context and the spatial-temporal substratum of the building, of the 
user and of the environment must be the basis for any type of design both of the new and of the 
pre-existing one. 

2 ANTINOMY OF PROJECT 

A project of reuse must therefore follow two main leads: an understanding of its where about in 
terms of accessibility to the area, of its potential and of the demands of use from the society and 
one specifically declined to the staircase of the building complex. 

In fact, it is extremely important to evaluate, according to the user’s needs, the new possible 
use, checking the impacts in terms of regulations, dimensional, typological and technical-
feasibility on the existing complex in order to verify the requirements related to the choice of a 
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function with the project’s performance requirements. It will be besides contextually necessary 
to carry out a study of the residual performances on the factory and the conditions of 
maintenance and static also only to the light of the natural and pathological degradation. 

Confronting with a particular type of historical building heritage, such as the one presented 
here relating to the sacred building, the complexity of the project will be all the more complex 
as the historical asset object of intervention towards which it will be necessary to face a delicate 
preliminary phase of integral knowledge of the building and its surroundings. 

“Every place – a site, a monument – is defined as unique and unrepeatable on 
the basis of its own traits and notes, which have stratified in space and time. The 
thick weave of materials, memories, relationships and objects that create these 
peculiar characters constitutes the authenticity of the place, the understanding of 
these data is at the base of the project.” (Bruno, A. 2010). 

This results even more evidently and of greater importance when the typology of building on 
which it is decided to intervene is not one that has had a religious function, sacred and of 
devotion and that therefore in the collective memory of the community it has a well specified 
role inside the dynamics of the context. These buildings show off the unique characters from 
both the architectural and artistic point of view and they have a history and of the peculiarities 
that, even if inside a project of reuse, cannot be forgotten or distorted. In fact, the respect for 
authenticity is a principle that every designer must pursue and makes theirown when they 
approach an existing building. Obviously to maintain the originality of a building in a context of 
project of reuse results to be very complex and it requires great reflections. 

Working within such a strongly characterized building entails a profound methodological 
reflection on the foundations of the project and apparently contradictory and antinomian design 
attitudes. 

How can it be possible to maintain the authenticity of the building within a transformation 
process? How can the memory of which the building iscarrier not to clash against the new use 
that will be inserted within it? How can converse reversible solutions interact with the 
permanence of the building? Which are the tools and the technical design able to linguistically 
render these antinomies explicit? 

The mass and inertia of the existing structure are therefore opposed to the lightness and 
reduced sections of the profiles that makes up the new project, traditional materials such as 
stone or bricks coexist with materials such as glass and metals in a constant dialogue between 
maintenance of permanence and of memory in respect to the uniqueness of the work and its 
peculiarities towards the project of transformation and innovation triggered by the reuse project.  

Obviously every environmental and architectural context has some proper characteristics and 
each project must be adapted to these elements where the term authenticity can assume various 
meanings and interpretations according to the situation in which it is working. In fact, pursuing 
this goal does not mean wanting to cancel or ignore the stratifications and the mutations 
suffered by the building, trying to recover an "original". This would only produce a damage 
since it denies the possibility of any change and contamination among different historical 
epochs and, in some cases, also of cultures. 

Through the reuse project it is possible to testify that correct respect toward the pre-existence 
therefore, trying to intervene in harmony with the subject of the manufactured article. “In front 
of the monument, it’s the master”, Annoni quoted in 1929 to really to underline the necessity of 
an analytical and punctual approach toward the architectures of the past, considered as the 
vehicle towards knowledge and of the awareness how that must be understood with deep 
attention with the purpose to be able to subsequently operate according to a project that is 
consistent with the work. Reading the different stratigraphy of which the factory is composed 
and try to reconstruct its constructive and transformation phases, they point out the 
characteristic and vital signs of every building to understand the possible directions of its past 
and future evolution: “re-appropriation and reinvention of the place are founded on a process of 
critical reading and participated in the redevelopment of reality and its memory” (Di Blasi, O. 
2010).

Therefore, re-appropriation of a place must mean gather the authentic characteristics and 
making them alive again in the present, also giving the building a new purpose. To maintain the 
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authenticity of the building inside a transformation process and preserving the artistic work 
inside a project of transformation and adjustment seem to be elements in total disagreement but 
that lead to a concept of re-appropriation and compatible addition. 

In fact, a recovery intervention will always entail choices and juncture that only a profound 
study of the problem can allow to deal with consistency and in favour of the building itself. 
Since in this type of project it would be hard to avoid intervening with elimination of conflicting 
parts with the new function but equally it will also be necessary to affect some additions in 
particular way of technical elements, which will always try to be recognizable towards the 
historical building. It will be therefore important to understand how to approach this old/new, 
ancient/modern and past/future. 

3 CASE STUDY 

The experimental consequences deriving from the theoretical assumptions previously exposed 
have been applied to a real case study related to the church of Santa Caterina located in 
CasaleMonferrato, (Italy) by now unused for about fifty years.The foundation of this church and 
its associated convent goes up again around the middle of the 1700s. The church, in its original 
composition, is formed by two separate locations: the ancient choir, originally used by the 
cloistered nuns to participate in religious services and in front of the main hall open to the entire 
public, characterized by a large elliptical dome, visible even at a great distance and the most 
recognizable element inside the skyline city. 

Despite the passing of the centuries the church has remained in use until the middle of the 
20th century, not suffering any type of structural or aesthetical change, while the adjacent 
convent changed its dimension, form and function during the centuries. 

What has undergone major changes has been the surrounding context in which it is inserted, 
which throughout the centuries and the various historical events that have affected the city, has 
completely transformed its structure, while the church has remained impassive in the face of 
changes. 

The town of CasaleMonferrato is of ancient foundation, an element that can be seen from the 
study of its shape and the presence of ancient foundations such as the Castle, founded at the 
beginning of 1300 and which was an element of defense of the city until the Unification of Italy. 

In fact, the main facade of the building overlooks the most important and great square in the 
city, in which is found, note, also the castle, around which the principal phenomena of 
transformation and change of the order of the city are assembled. In fact,today the square 
introduces a very fractional conformation and it does not allowto perceive in full the presence of 
an element of such great value within it. With its abandonment and the disuse, the community 
has begun to forget its presence, despite the imposing dome that stands out on the square.It was 
just in the last few years that a part of the population has shown interest in its recovery (Fig. 2). 

Figure 2. The relationship between the church and the context. Source: Matranga, S. 2017. Recupero del 
patrimonio ecclesiastico dismesso: progetto di riuso della Chiesa di Santa Caterina a Casale Monferrato 
in un nuovo centro culturale. Supervisor: Prof. D. Besana. 

A first design idea was therefore born from the need to reconnect the building to the 
surrounding context with which it had stopped interacting despite being fully part of it, with the 
aim to reinsert the church within the dynamics of the city.  
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Therefore, from a study of the flows and the points of aggregation, characterizing the context, 
the crossed principals and the new accesses are individualized and always from the analysis of 
the most important points of interest we have also been able to hypothesize what a new 
destination of use could be in order to insert it inside it. In fact, with an investigation of existing 
users and services that highlighted the presence of an important school unit consisting of 
different types of schools and which determine the daily transit of many young people and 
students, the new function that was thought to be included is that of the public library in the 
Anglo-Saxon meaning of the term, that is a space financed and managed by citizens in such a 
way as to guarantee the interest of everyone, with particular attention to young people who can 
here find a place dedicated to culture, study and aggregation. 

Just in reason for the recognizably of the ecclesiastical complex in the city context and of the 
volumetric and spatial dimension of the same, the idea of project is mainly directedon the 
decision to proceed for additions inserting inside the principal volume of the church new 
functions that allowed to read its internal spatiality according to new perspectives. This strategy 
allowed at the same time not to transform the aspect and the aesthetics of the building, strongly 
recognizable and strengthened inside the city vision. 

Commonly the historical entry to the complex happened from the principal facade, but inside 
the structure there are others that also allow a fruition from the side part present of it, 
characterized by the presence of a small cloister, even though inaccessible as closed by a great 
wall. 

The idea has been to capsize the hierarchy of the entrance, or not to use the principal one, 
since lost facade inside the great and jagged plaza and to make the side access to the choir as the 
principal one, in such way to exploit the before cloister as new square and point of aggregation 
dedicated and direct, able to report to it what it happens inside the building, but also with the 
road, giving great importance to that pedestrian (Fig. 3). 

Figure 3. Concept. Source: Matranga, S. 2017. Recupero del patrimonio ecclesiastico dismesso: progetto 
di riuso della Chiesa di Santa Caterina a Casale Monferrato in un nuovo centro culturale. Supervisor: 
Prof. D. Besana. 

The project was born therefore starting from two principal reflections, necessary when it 
converses with an already existing building and so strongly characterized by the architectural 
and artistic point of view. First of all, the necessity "to preserve", or to try to maintain 
unchanged all the elements of great merit and above all submitted to tie not to denaturalize the 
spatiality and the image of which the church is bearer (Fig. 3). 

It was decided therefore to maintain unchanged the aspect of the principal facade and the 
dome, working only on the side prospectus of the new square, as it was considered of lesser 
value, since realized in following epoch and mostly predisposed to possible changes (Fig. 4). 
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Figure 4. Concept. Source: Matranga, S. 2017. Recupero del patrimonio ecclesiastico dismesso: progetto 
di riuso della Chiesa di Santa Caterina a Casale Monferrato in un nuovo centro culturale. Supervisor: 
Prof. D. Besana. 

The proposed reuse project also does not alter the rich apparatus that characterizes the interior 
with respect to which a conservative restoration is envisaged, rather it respects it completely, for 
example by avoiding forming new openings or passages, in order not to lose any part of the 
inner envelope. 

The recognizability of the project to a new public library is therefore a discovery that takes 
places from within, in relation to which spatiality and functional and spatial distribution have 
been confronted. The church is characterized by great volumes, especially in terms of heights, 
which could be to exploited by creating some intermediary floor, multiplying in this way the 
surface of use. 

The idea has been therefore that to create new spaces of use exploiting the inside volume of 
the church through a volumetric addition independent from the constructive and linguistic point 
of view with the factory. 

Working with separate and independent structures from the existing container does not in fact 
to overload the existing structure through the employment of more innovative technology than 
makes the new construction lighter and linguistically less impactful and, in according to place, it 
shows the gesture of the new intervention (Fig. 5).

We have designed two independent structures, one located inside the choir and the other 
inside the church that could contain all the new functions but that still allow a continuous 
dialogue with the surrounding historical space. 

Figure 5. Project – Longitudinal section. Source: Matranga, S. 2017. Recupero del patrimonio 
ecclesiastico dismesso: progetto di riuso della Chiesa di Santa Caterina a Casale Monferrato in un 
nuovo centro culturale. Supervisor: Prof. D. Besana.
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Figure 6. Project - Ground Floor Plan. Source: Matranga, S. 2017. Recupero del patrimonio ecclesiastico 
dismesso: progetto di riuso della Chiesa di Santa Caterina a Casale Monferrato in un nuovo centro 
culturale. Supervisor: Prof. D. Besana. 

Figure 7. Project –Sections. Source: Matranga, S. 2017. Recupero del patrimonio ecclesiastico dismesso: 
progetto di riuso della Chiesa di Santa Caterina a Casale Monferrato in un nuovo centro culturale.
Supervisor: Prof. D. Besana. 

4 CONCLUSIONS 

The project experimentation here proposed, although is declined on a specific application case, 
according to the theory of the "case by case" theory with respect to which every complex 
building, as the ecclesiastical patrimony is, needs an ad hoc study and analysis, it allows us to 
retrace some common methodological lines when working in these contexts. 

In fact, before approaching a historical-monumental asset, it is preliminarily necessary to 
complete both an integral analysis on the same building both to depart from the state of the art 
in subject through the study of searches or analogous application experimentations, or of 
churches that had suffered a process of recovery and reuse with the purpose to delineate a 
common and shared method of approach to the problem. It is clear that although common 
elements have been found between these realizations above all from the point of view of the 
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intervention techniques or the type of materials used, each project is unique with specific and 
not repressible characteristics. 

This theme is to today still to be considered in continuous evolution and subject to change. 
However, the objective must be that of the preservation of the building and the transmitting to 
the future of a constructive and artistic culture of the past. 

The most modern constructive techniques allow to realize structures that are increasingly 
lighter and have little impact on the existing one. For example, the possibility of using steel 
structures inside walled buildings allows the creations of a lighter skeleton, with shallow and 
less impacting foundations. 

 It manages to be completely independent of the existing one, guaranteeing in the future a 
possible removal without causing serious damages to the historical manufactured article, 
allowing therefore the reversibility of the project. 

In fact, it is important to be able to intervene, where possible, with a type of structure that 
gives possibility to eventually bring the building back to a previous state to the reuse project, 
without being considered compromised or no longer usable. This makes it possible to use the 
historian as an envelope to be handed down to the future but able to contain within it always 
different functions that can be adapted by changing needs and requirements. 

In this way it will always be distinguishable, what has been handed down from the past and 
what is current. 
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1 INTRODUCTION: SAFEGUARDING THE INTANGIBLE 

The UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage held in 
Paris, on 17 October 2003, details that the intangible cultural heritage is manifested inter alia in 
the following domains: (a) oral traditions and expressions, including language as a vehicle of 
the intangible cultural heritage; (b) performing arts; (c) social practices, rituals and festive 
events; (d) knowledge and practices concerning nature and the universe and (e) traditional 
craftsmanship (article 2.2). Spain joined the Convention with the approval of a National Plan for 
the Safeguarding of the Intangible Cultural Heritage (2011) and a Preliminary draft Law for the 
Protection of the Intangible Cultural Heritage (2013). For its part, the Consell de Mallorca (local 
government) protected this work with the denomination of Item of Cultural Interest (10 
December 2004), until reaching the declaration of UNESCO (16 November 2010). 

Although UNESCO, the Spanish Government and the Consell de Mallorca wish the survival 
of the Chant and its interpretation year after year, they cannot guarantee its authenticity and its 
social interest. However, it is the Majorca society itself that is in a position to secure this legacy 
because its love the work, keeps it alive thanks to a massive attendance to the Christmas Eve 
Service, feels it as a symbol of identity and is proud of its performers. The support of UNESCO 
has contributed to its national and international visibility, as well as to a revitalization of the 
Chant in other places of the Spanish geography, where it had been lost for centuries. 

An intangible cultural heritage turned to tangible. Music, 
literature, moral and faith. The case of the Spanish Chant of the 
Sibyl

M. Á. Ferrer-Forés 
University of Salamanca, Salamanca, Spain 

ABSTRACT: The Chant of the Sibyl included on the UNESCO World Intangible Cultural 
Heritage List (2010) is one of the best Spanish examples of an intangible masterwork that has 
become tangible thanks to transcription in music notation, videos and discs recordings, concerts, 
studies, books and its long-lasting tradition held for more than 800 years. The Spanish Chant of 
the Sibyl on Majorca brings together heritage and society, oral tradition, culture, history, 
language, performing arts, sacred and religious aspects and, at the same time, promotes the 
enrichment of new performers and the global interest of more scholars. It has become a 
historical emblem and a cultural symbol of the island. In fact, the Majorca society guarantees 
the “safeguarding” of this Middle Ages masterwork, with its ardent defense and fervor towards 
itself. 
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2 THE SIBYL AND THE TRANSMISSION OF HER PROPHECY 

The Sibyl is the only character of pagan antiquity who managed to survive in the Christian 
liturgy. 

"She was the most prestigious prophetic character of antiquity, first in the 
Jewish faith and, later, into the Christian one. Up to a dozen books compiled at the 
end of the Middle Ages and beginning of the Renaissance are conserved with 
manuscript fragments of oracles of the Sibyl, coming from Babylon, Minor Asia 
and the Mediterranean area. Of the twelve books on Sibylline oracles, the third 
and the eighth stand out for their references to the Erythraean Sibyl" (Gómez, 
2007, p.160). 

The third book (2nd century BC) is cited by Lucius Caelius Lactantius (North Africa, ca.245 - 
ca.320), a Christian Roman philosopher, in his work Divinae Institutiones (303-311). Book 7 
shows apocalyptic material related to Jewish, Christian, Egyptian and Iranian religions. In 
chapter 16, entitled "De mundi vastatione, eiusque prodigiis" ('Of the devastation of the world 
and its prodigies'), Lactantius refers to the signs that preceded the fall of the Roman Empire and 
the Sibyl. “The sun will be darkened forever, so that you can hardly distinguish the day from the 
night (...) And so that nothing lacks the evils of men and Earth, in heaven a trumpet will be 
heard, as the Sibyl warns when she says: 'The trumpet will make a very sad sound from the 
height of heaven”(Lactantius, Divinae Institutiones).In the eighth book (1st century BC), of 
Christian origin, the prophecy concerning the second coming of Christ is from the Erythraean 
Sibyl (verses 217-250). Written in Greek and similar in content to the paragraph from the 
Divinae institutiones, they form the famous Greek acrostic OY YI

Y  (IESUS CHRISTUS DEI FILIUS SALVATOR CRUX). 
Eusebius Pamphili (Palestine, ca.260-ca.339), a celebrated Historian of Ancient Christianity 

and Bishop of Caesarea (Israel), reproduces the Sibylline verses in the Oratio Constantini ad 
Sanctorum Coetum (313-325). According to Cristofoli (2013), he did it in the chapter that refers 
to the prophecies about the coming of Christ. The Roman Emperor Constantinus I included the 
Erythraean Sibyl oracle in a lecture read during the Council of Nicea (Turkey, 325).

Years later, Saint Augustine of Hippo (Algeria, 354-430), the famous Christian Theologian 
and Philosopher and one of the most important Church Fathers in Western Christianity, 
translated to Latin the Sibylline verses in his De civitate Dei (412-426). In his Book 18, Chapter 
23, which deals with the “Erythraean Sibyl, which, among other sibyls, is known to have 
prophesied clear and evident things about Jesus Christ", reduced the 34 Greek verses 
hexameters to 27 in Latin (Dombart and Kalb, 1955, book 18, chapter 23).   

Table 1. 
Iudicii signum: tellus sudore madescet.
E caelo Rex adveniet per saecla futurus, 
Scilicet in carne praesens, ut iudicet orbem. 
Unde Deum cernent incredulus atque fidelis 
Celsum cum sanctis, aevi iam termino in piso. 
Sic animae cum carne aderunt, quas iudicat ipse, 
Cum iacet incultus densis in vepribus orbis, 
Reicient simulacra viri, cunctam quoque gazam, 
Exurent terras ignis, pontumque polumque 
Inquirens, taetri portas effrigent Averni. 
Sanctorum sed enim cunctae lux libera carni 
Tradetur, sontes aeterna flamma cremabit. 
Occultos actus retegens tunc quisque loquetur 
Secreta, atque Deus reserabit pectora luci. 

Tunc erit et luctus, stridebunt dentibus omnes.
Eripitur solis iubar, et chorus interir astris. 
Volvetur caelum, lunaris splendor obibit. 
Deiciet colles, valles extollet ab imo. 
Non erit in rebus hominum sublime vel altum. 
Iam aequantur campis montes, et caerula ponti 
Omnia cessabunt, tellus confracta peribit. 
Sic pariter fontes torrentur, fluminaque igni. 
Sed tuba tunc sonitum tristem demittet ab alto 
Orbe, gemens facinus miserum variosque labores, 
Tartareumque chaos mostrabit terra dehiscens. 
Et coram hic Domino reges sistentur ad unum. 
Reccidet e caelo ignisque et sulphuris amnis.  
(Latin Patrology XLI: 579). 
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But, the fortune of these verses is based on its insertion in the sermon Contra Judeos, 
Paganos and Arianos (known as Sermo de symbolo), by Quodvultdeus († 453), Bishop of 
Cartago (437 - 453, Tunisia). The main characters, prophets and sibyls, performed in Latin 
different prophecies about the Jesus come. They were Isaiah, Jeremiah, Daniel, Moses, 
Habacuc; four characters from the New Testament such as Simeon, Zaccaria, Elizabeth and 
John the Baptist; and two gentiles: Virgilio and Nabucodonosor. Finally, an introduction 
presented the Erythraean Sibyl: 

“Quid Sibylla vaticinando etiam de Christo clamaverit in medium proferamus, ut 
ex uno lapide utrorumque frontes percutiantur, iudaeorum scilicet atque 
paganorum, atque suo gladio, sicut Golias, Christi omnes percutiantur inimici: 
audite quid dixerit” (Latin Patrology XLII: 1126). 

"Let us proclaim what the Sibyl prophesied of Christ, so that both the foreheads of the Jews 
and the pagans may be struck with a stone and so that all the enemies of Christ, like Goliath, 
may be struck down by her sword. Listen to what she said” (Braun, 1976, p.241).  

Three centuries later, Bede “the Venerable” (ca. 672-735), English Benedictine monk 
(Monastery of Saint Paul, Jarrow, England), wrote the Sibylline verses in a sermon called 
Sibyllinorum verborum interpretatio (Latin Patrology XC: 1181-1186). Bede referred to the end 
of the Roman Empire and the coming of the Antichrist, with an introduction, 24 Sibylline verses 
and with a conclusion that offers the eternal life for the good and eternal fire for the bad ones.

According to Cahier (1848, pp.879-882 and the text included in the Latin Patrology 
LXXVIII: 1031), an Ordo romanus before 1143 said referring to the papal Christmas liturgy: 
“In vigilia Natalis Domini ad Matutinum (…) Quarta lectio sermo sancti Augustini Vos inquam 
convenio,o iudaei, in quarta cantantur sibyllini versus Iudicii signum: tellus sudore madescet”.
This means that in 12th century the Sermo de symbolo, with the Sibylline verses sung, become in 
the Rome pontifical chapel a usual practice. 

From the 12th century the tradition of including Sermo de symbolo with the Sibyl sung in the 
liturgy of Christmas Eve service -whether or not it was part of a representation that was 
beginning to develop, the so-called Ordo Prophetarum, 'Procession of the Prophets'- rooted in 
Italy, France, Spain and Portugal. The music and lyrics appeared in numerous liturgical codices.  

3 MAJORCA, THE OASIS OF THE SIBYL 

In the Cathedral of Majorca there were consuetas or medieval ceremonials. There are two 
consuetas preservedThe Chant of the Sibyl in the Office of Christmas Matins. They performed it 
according to the norms of the medieval Majorca church. For example, these are written in the 
Breviarium secumdum usum maioricensis ecclesie (Venice, 1506), where the Latin text of the 
Sibyl is preserved (BM II, sheets 26r/v). 

On the one hand, the consueta de tempore, from 14th -15th centuries (Arxiu capitular, Ms 
3412), is written on parchment, with Librarian Gothic words, in Latin and with details of 
dramatization. These characteristics indicate that this is a book reserved for priests specialized 
in liturgy and music. On the other hand, the consueta de sagristia, from 1511 (Arxiu capitular, 
Ms 3400, sheets 6r/v), is written on paper, with Humanistic words, in Catalan, with the aim of 
reaching more performers and faithful. The Sibyl left in procession from the sacristy preceded 
by 'horns' and four altar boys with candles and the censer. This entrance, with the sound of the 
"horns" (nowadays, with the trumpet sound on the organ), created an apocalyptic atmosphere 
and a great expectation. The Chant, sung as a solo, made from the pulpit, interrupted the ninth 
lesson of the Office. 

In 1568 and following the decisions taken at the Council of Trent (1545-1563), Pope Pius V 
approved the new Roman Breviary as a binding obligation for the entire Western Church. In the 
Matins of the Christmas vigil, Sermo de symbolo was eliminated and, therefore, The Chant of 
the Sibyl had to be stopped singing. This generated debates in all the dioceses, for and against 
to. In the Cathedral of Palma de Mallorca, on 5 December 1572, Bishop Arnedo ordered "quod 
non fiat Sibilla in matutinis Nativitatis" ('not to do the Sibyl on Christmas Matins'). Meanwhile 
at the Cathedral of Palma the prohibition lasted three Christmas (1572-1574), in many villages 
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were still singing. For this reason and due to popular pressure, Bishop Joan Vic Manrique 
authorized the song in 1575: 

“Die XXIII mensis decembris anno MDLXXV... proposit sua Dominatio quod ex 
quo de antiqua consuetudine fiebat in sede dum fiunt matutine Cibilla et per alias 
ecclesias cathedrales in Hispania et praesertim in metropolitana valentina 
dicuntur inter nocturnos alique cantilene devote in matutines quod bene esset ex 
quo non erat addere officiis quod fieret Sibilla et decanterentur alique cantilene”
(Caimari, 1955, p.216).  

However, the same day, the Cathedral of Barcelona prohibited the Chant. 

“As written in the Chapter acts of the institution, some were in favor of their 
suppression, because of their dependence on the Sermon, while others, more 
sensitive, saw no inconvenience to perform it before the Christmas Eve Service, 
and not enter into conflict with what was decreed by the Council of Trent. If in the 
cathedral of Barcelona the opinion of the most radical was imposed -beyond 1575 
it does not seem to be performed again- in others like Toledo or Palma de 
Mallorca just happened the opposite” (Gómez, 2015, pp.125-126). 

In 1666, the Bishop Pedro Fernández Manjarrés, prohibited to sing the Sibyl, under penalty 
of ex communion. This prohibition based on two facts: on the one hand, the hustle, noise and 
inappropriate behavior of the audience following the Sibyl and, on the other, the abuses on its 
interpretation. Thus, it is recorded in the Libro Común de la Curia Eclesiástica, 1663-1669 (4 
December 1666), regarding the tumult, the uproar "that results in offense of God Our Lord in 
the representations that are made of the Sibyl at any party and of Christmas" (Caimari, 1955, 
p.218). But, some parishes of Palma and churches all around Majorca continued with the Chant, 
due to the pressure of the faithful.  

Finally, in 1692, Bishop Pere d'Alagó i Cardona, definitively resolved the matter allowing the 
performance of the Sibyl only on Christmas Eve Service (Leges synodales Majoricensis 
episcopatus, Mallorca, Michael Capó, 1692). 

“The Church is a place of prayer from which all tumult must be removed (...), 
and as we have known some abuses are maintained in them, especially the one that 
in the vigils of some saints are performed Sibyls that provoke laughter, noise, 
chatter and confusion than devotion. Once approved by the Synod, we order that 
Sibyls should not be sung in the churches of our diocese from now on, except for 
the vigil of the Nativity of Our Lord Jesus Christ” (cited in Vicens, 2015, p.155). 

In the Vademecum de las ceremonias que han de practicarse en esta Santa Iglesia (1724-
1725), by Dr. Miquel Reus (Palma, Arxiu Capitular, Ms.15580, sheet 319v), medieval 
dramatized liturgies are suppressed as they are considered inadequate to the dignity of worship. 
However, The Chant of the Sibyl became the link between this and the Christmas Eve Service. 
In this way, it was performed after Matins Benedicamus Domino and before the Introit of the 
Service. This format was maintained until the liturgical reform of the II Vatican Council (1962-
1965), when the Sibyl was introduced to the Service. Thus, today, the Sibyl sings after the first 
reading of a fragment of the Old Testament, either from the Book of Joel or from Isaiah. Once 
she finishes the Chant, the Service continues with the Gloria in excelsis Deo. 

This archaic Chant has been sung during the last 800 years without important interruptions. 
The tradition of performing this Chant and the spectacle offered to the faithful, who threatened 
not to attend the Christmas Eve Service if suppressed, made the work endure throughout the 
centuries. The costume, more colorful than liturgical, the dramatization, the deep emotional 
feelings, the weight of history, the solemnity of a solo voice, its lyricism and musical beauty 
have turned The Chant of the Sibyl into the cultural emblem of Majorca. The declaration of 
UNESCO has led to its continuity over time and its social relevance. Thus, today, in all 
Christmas Eve Services sound the Sibyl (hospital, nursing home, elder residence, military 
quarters, cathedral, parishes, churches, convents...). 
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4 MUSIC. AN ORAL TRADITION 

The tradition of singing the verses of the Sibyl must have begun around the 10th century. 
Chronologically, the most ancient sources, written in Latin, are:  

• A manuscript from Monastery Saint Martial de Limoges (France, 8th century) (Paris, 
BNF, Lat. 1154, sheets 122-123). The verses appear in a composition with a chorus that 
alternates with 13 couplets, resulting from grouping the remaining 26 verses, two in two. 
It offers adiastematic musical notation. Each verse has the same melody, varying few 
details according to the number of syllables of each verse. 

• A miscellaneous codex from Tarragona (Spain, c.800) (Paris, BNF, Lat. 8093, sheets 
35v-36). 

• A miscellaneous codex donated by the presbyter Mannon († 880) to the Abbey of Saint-
Oyan (Jura, France), in which, later, a copyist added notation to the verses of Iudicii 
signum (Paris, BNF, lat.2832, sheets 123v-124) (Corbin, 1952, p.5). 

• Inside the Homiliarium copied by Florentius in the Monastery of San Baudelio de 
Berlanga (Burgos, Spain), year 953, Mozarabic area. Written in Aquitaine adiastematic 
musical notation, preserved in the Cordoba Mosque (Archivo Capitular, ms.1, sheet 
327v).  

• Two manuscripts from Monastery Santa Maria de Ripoll in Girona (Spain, 10th century), 
one related to the Hispanic liturgy with Catalan adiastematic musical notation 
(Barcelona, ACA, Ripoll 106, sheet 92v) and, the other manuscript (10th-11st centuries) 
includes the sermon Sibyllinorum verborum interpretatio, by Bede, with the verses of 
the Iudicii signum (Barcelona, ACA, Ripoll 151, sheet 37). 

• Cantoral of the Monastery of the Purísima Concepción in Palma, beginning of 13rd, 
keeps the oldest version in Catalan with music and text (Diocesan Museum, ms. s.s., 
sheets 84v-86v) (Anglès, 1935, p. 296). From the manuscript it is deduced that it was 
used by Augustinian nuns and, probably, elaborated in the Dominican Convent of Palma 
founded in 1230, just after the conquest for the Christian kingdoms of the island of 
Mallorca by King Jaime I of Aragon, succeeded the previous year, in 1229. That 
manuscript was in the Monastery of Puig de Maria de Pollensa and passed to the 
Monastery of the Purísima Concepción in Palma in 1576. It has 14 verses and an initial 
chorus that is repeated after each verse, always with paired octo-syllables. In addition, it 
is explicitly indicated that is sung "Lo iorn de Nadal, to the novena lissó" ('On 
Christmas day, in the ninth lesson'). 

• There are later copies, mostly in countries of southern Europe (Italy, France, Spain and 
Portugal), included in all types of liturgical texts (lectionaries, breviaries, etc.), from the 
11st to 16th centuries. For example, stand out two copies of the Cathedral of Barcelona: 
manuscript from the 14th century from the Arxiu Capitular, Cod. 110, sheets 88-89v) and 
another from the 15th century (Arxiu Capitular, Cod. 184A, sheets 68-70). 

5 AN INTANGIBLE CULTURAL HERITAGE TURNED TO TANGIBLE 

The Chant of the Sibyl is a historical piece of music, turned into a masterwork. The transmission 
of this work throughout the centuries was, mostly, oral and, therefore, was an "open" piece. 
Thus, it has developed variations in time, by countries, regions, musical and lyrics variants, 
different versions according to the performers, etc. That oral Sibyl was never the same, nor 
accurate. The passage of time and the sound evolution of the history of Western music, with the 
Baroque, Classicism, Romanticism and Nationalism styles transform the modal song into a 
tonal one. With the transcriptions of the late 19th and 20th centuries, it becomes public domain, 
for performers and audiences, an "exact" academic model. The access to the workhas 
democratized and it became “tangible”. Chronologically, these are examples: 

• Noguera, A. (1893) Memoria sobre los cantos, bailes y tocatas populares de la isla de 
Mallorca. Palma: F. Guasp, pp. 46-47. 

• Torres, B. (1893) “La Sibila (Sibil·la)” in AA.VV.: Álbum musical de compositores 
mallorquines. Madrid: Zozaya, p. 49. 

• Pedrell, F. (1893) “Antiguo canto de la Sibila”, La Ilustración Moderna I/29, pp. 923-
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925. 
• Salvator, L. (1897) Die Balearen Geschildert in Wort und Bild. Wüzburg-Leipzig: Leo 

Woerl, pp. 405-407. 
• Amades, J. (1951) Folklore de Catalunya II. Cançoner. Barcelona: Selecta, p. 116. 
• Julià, B. (1955) Cantos religiosos. Palma: Obispado de Mallorca. 
• García-Matos, M. (1978) Magna antología del folklore musical de España. Madrid: 

Hispavox, num. 8.14. 
• Massot, J. (1984) Cançoner musical de Mallorca, Palma: Sa Nostra, pp. 327-332. 

From middle 18th century, the Chant has adapted to the Occidental tonality. It is usually sung 
in F minor (high voices) or D minor (low voices). Exceptionally, a little boy with a clear and 
high voice sings it in G minor. Nowadays, more than 150 parishes around Majorca offer the 
Chant. It transmitted from one generation to the next, developing two main versions and others 
particular: 

1. Capital and the mainland area version (the “Cathedral version”, Ciutat de Palma i Pla 
de Mallorca). This is the version transcribed by Antoni Noguera (1893). It has a 
Gregorian tune, similar to the Gregorian first notation, with a simple melody adjusted 
to a regular metric, with ornaments that proceed by joint degrees and with a linear 
melodic design, ascending and descending. It is the most widespread, known, 
recognized and used version. We can listen to it around Majorca.  

2. Mountains area version (the “Mountains version” or the “Lluc version”). This is the 
version transcribed by Bartomeu Torres (1893). It has a Gregorian tune ornamented. 
This version is an embellished one, ornate and with a melismatic figuration. We can 
listen at Monastery of Lluc, Pollensa, Campanet, Inca, Sineu, Binissalem or Montuïri.  

3. Felanitx version (a village in the South - East area), transcribed by Bernat Julià 
(1955). This version is melodically more restricted, simpler. 

4. Campos version (a village in the South - East area), transcribed by Francesc Vicens 
(2004). This version has striking melodic intervals at the beginning of the verses and 
a wider melodic development, more than usual. 

Figure 1. Chorus. Capital and the mainland area version. Majorca today. Transcription Ferrer-Forés.
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Figure 2. Verse. Capital and the mainland area version. Majorca today. Transcription Ferrer-Forés.

6 LITERATURE. FROM LATIN TO ROMANCE 

The Sibylline verses fit perfectly with the spirit born in the IV Lateran Council (Rome, 1215-
1216) as well as the ideology of Franciscans and Dominicans. In the 13th century the lyrics were 
translated into romance (Occitan, French, Catalan, Spanish and, probably, Italian and 
Portuguese, not found), which "may be in direct relation to the will of the mendicant orders to 
approach ordinary people to make more effective his work of apostolate" (Fleming, 1977, p.16)

• Occitan: “Ell jorn del juzizi/parà qui aurà fag servizi”. Lectionary (12th century) of the 
Abbey of Aniane (Montpellier, Archive de l’Herault, ms. 58 H 6, fols. 52 r/v). 

• French: “Toute terre tressuera/aou jour dou grant juïse”. Manuscript from the 14th

century (Florence, Medicea Laurenziana Library, Plut.76-79, fols.23v-24v). 
• Catalan: “Lo jorn del Judici/parrà qui haurà fet servici”. Manuscript in the 

Constitutiones synodales ecclesiae barchinonensis, ca. 1415 (Barcelona, Arxiu 
Capitular, ms. s. s., sheet 75). This version includes the repentance of sins and an 
invocation to the Virgin (Gómez, 2015, p.118).

• Spanish: “El día del Juicio/ se verá quién habrá prestado servicio”. Ceremonial book 
from Toledo, 1585 (New York, HS, ms. HC: 380/897, sheets 101v-102). 

7 A MILLENNIAL PAGAN ORACLE IN THE 21ST CENTURY 

The earliest lyric sources of The Chant of the Sibyl, written in Ancient Catalan (Majorca dialect 
version), are two: Breviarium Majoricensis Ecclesiae (1506), property of Santa Catalina Tomàs 
and Llibre dels bons amonestaments (1527), by Anselm Turmeda. The lyrics are in 14 verses. 
Each verse has 4 octo-syllable verses rhyme by peers (a-a-b-b). This idea is from the lyric 
popular tradition. In Majorca, this kind of verse calls “codolada”. One example, one verse: 

El / sol / per-/drà / la / cla-/re-/dat      8a 
mos-/trant-/se / fosc / i- obs-/cu- /ri-/tat   8a 
la / llu-/na / no / da-/rà cla-/ror      8b 
i / tot / lo / món / se-/rà tris-/tor.     8b 
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Table 2. The lyrics development. Comparison of the verses of the Iudicii signum (5th century) with its 
adaptations to Occitan (12th century), French (14th century), Catalan (15th century), Majorca dialect (21st

century) and an English translation. There are only included the verses that correspond to the current 
Majorca version. 

Latin. Saint 
Augustine 
from De 

civitate Dei
(Hippo, 

Algeria, 412-
426) 

Occitan. 
Lectionary of 
the Abbey of 

Aniane 
(Montpellier, 
France, 12th

century) 

French. 
Manuscript 

from the 14th

century 
(Florence, 
Medicea 

Laurenziana 
Library) 

Catalan. 
Manuscript in 
Constitutiones 

synodales 
ecclesiae 

barchinonensis,
1415 

(Barcelona, 
Spain) 

Ancient 
Majorca 
dialect. 

Majorca today 
(Alcover and 
Moll, 2001). 

English 
translation 

1.Iudicii 
signum: 

tellus sudore 
madescet.

CH.Ell jorn 
dell juzizi / 

parà qui aurà 
fag servizi.

CH.Toute 
terre tressuera 
/ aou jour dou 

grant juise.

CH.Al yorn del 
judici parà qui 

aurà fayt 
cervici.

CH.Lo jorn del 
Judici / parrà 
qui haurà fet 

servici.

CH.On 
judgement day  
/ who served 

shall be 
repaid.

2.E caelo Rex 
adveniet per 

saecla futurus. 

3.Scilicet in 
carne 

praesens, ut 
iudicet orbem.

1a.Us reis 
venrà 

perpetuals/ del 
cel, ques anc 

non fon aitals; 

1b.en carn 
venrà 

sertanamen / 
per far del 

segle 
juggamen.

2a.D'os, de 
sanc et dechar 
vestuç / vendra 
li rois de ciel 

sa jus; 

2b.jugement 
tenra 

dreiturier, / a 
chascun donra 

son loier.

1.Un rey vendrà 
perpetual / del 
cell que han 
may non fo 

aytal; / en carn 
vendrà 

certanement / 
per far del cegle 

jutgement.

1.Jesucrist, 
Rei universal, / 

home i ver 
Déu eternal, / 
del cel vindrà 
per a jutjar / i 

a cada u lo 
just darà.

1.Jesus Christ 
King, 

Universal, / 
Man and our 
true eternal 
God, / from 

Heaven he will 
come to judge 

/ and to 
everybody he 

will judge.

6. Sic animae 
cum carne 

aderunt, quas 
iudicat ipse.

3.Las armas 
els corsses 

(seran) / can 
denan lo 

jutgue venran, 
/qui jutguarà 
segon razó; / 

jamais nol 
queciron 
perdó.

5.E chascun 
sera restablie / 
la char chi en 
terre est porie, 

/ l'arme e le 
cors 

entierement / 
devant li roi 
onipotent.

3a.Aprés 
s'esbendirà molt 
(fort), /semblant 
de greu conort; 

/

- - 

9. Exurent 
terras ignis, 
pontumque 
polumque.

4.cel, terra, 
mar, tot 

cremarà / lo 
fuocs tot cant 

és delirà.

9.le ciel e la 
mer e la terre, 
/ et Deus, com 

deloreuse 
guerre. 

23a.Fuoc 
ardant en 

sofre puent / 
especement 

(…) / 23b1.Del 
ciel en terre 

tout ensemble.

5.Foc dexendrà 
del cell ardent, 
/e sofre quiés 
molt pudent; / 
cel e terra e 

mar tot perirà, 
/e foc tot quant 

és delirà.

2.Gran foc del 
cel davallarà; 
/ mars, fonts i 

rius, tot 
cremarà. / Los 

peixos 
donaran grans 
crits / perdent 
los naturals 

delits.

2.A great fire 
will come 
down from 

Heaven / sea, 
sources and 

rivers, 
everything / 

will burn / fish 
will give 

horrible shouts 
/ losing its 

natural 
charms.
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Table 2. The lyrics development. Comparison of the verses of the Iudicii signum (5th century) with its 
adaptations to Occitan (12th century), French (14th century), Catalan (15th century), Majorca dialect (21st

century) and an English translation. There are only included the verses that correspond to the current 
Majorca version (continued). 

12.Tradetur, 
sontes aeterna 

flamma 
cremabit.

6a.Li mal 
seran juggat a 

mort / e 
cremat en la 
flama fort;

- 7.De murir çerà 
tots lurs telens, 

/ ledoncs los 
gletiran dels 
dens; / no y 

aurà negú qui 
no plor, / tot lo 

món çerà en 
tristor.

- - 

13. Decultos 
actus retegens 
tunc quisque 

loquetur.

6b.qui es dirà 
so qu'aurà 

obrat,/ non o 
poirà tener 

selat.

12.Ciaschun 
gehyra son 
perchié, / sa 

folie, sa 
malvaistié, / sa 

priveté 
deschuvera/ e 

ses uevres 
confessera.

- - - 

17. Volvetur 
caelum, 
lunaris 

splendor 
obibit.

8b.la luna, el 
soleill 

s'escuzirà, / 
luen'estela non 

luzirà.

15a.La lune et 
le solail 

fondrunt / et 
les stoiles 
perrirunt,/

=3b. le lune e lo 
sol s'escurirà, / 
nulla stele no y 

loÿrà. 
=7d. tot lo món 
çerà en tristor

5.Lo sol 
perdrà la 
claredat / 

mostrant-se 
fosc i entelat, / 

la lluna no 
darà claror / i 
tot lo món serà 

tristor.

5.The sun will 
lose its clarity 
/ it will show 

mysterious and 
dark, / the 

moon will not 
give light / and 
all the world 

will be 
sadness.

22.Sic pariter 
fontes 

torrentur, 
fluminaque 

igni.

11a.Las fons 
aissí co fust 
ardran, / el 

flum essamen 
cremaran;

19.Flums e 
fontaines 

arderunt / e 
toutes a neiant 

tornerunt, 
/riens ne se 

porra 
garrantir / que 

ne le 
conviegnie 

fenir.

=5c cel e terra e 
mar tot perirà,

=2b mars, 
fonts i rius, tot 

cremarà.

=2b sea, 
sources and 

rivers, 
everything / 

will burn

27.Reccidet e 
celo ignisque 
et sylphuris 

amnis.

- 23a.Fuoc 
ardant en 

sofre puent / 
especement 

(…) / 23b1.Del 
ciel en terre 

tout ensemble.

=5a Foc 
dexendrà del 
cell ardent,

=2a Gran foc 
del cel 

davallarà;

=2a A great 
fire will come 

down from 
Heaven 
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Table 2. The lyrics development. Comparison of the verses of the Iudicii signum (5th century) with its 
adaptations to Occitan (12th century), French (14th century), Catalan (15th century), Majorca dialect (21st

century) and an English translation. There are only included the verses that correspond to the current 
Majorca version (continued). 

   12.Quescun cos 
l'arma cobrerà, 

/ qui és bo o 
mal aquí parà; / 
los bons niran 

en paradís 
lessús, / els 

mals en infern 
legús

6.Als mals dirà 
molt 

agrament: / —
Anau, maleits, 
en el turment! 
/ anau-vos-ne 
en el foc etern 
/ amb vòstron 

príncep de 
l'infern!

6.To the good 
ones he will 
say: Come 
with me! / 

Fortunate you 
own / the 

kingdom that 
is built / since 
the world was 

created.
   14.Ver Fill de 

Déu, a tu 
reclam / del 

greu judici que 
speram; / 

que'ns guart de 
les flames 

d'abís, / ens 
acules en 
paradís.

7.Als bons 
dirà:—Fills 

meus, veniu! / 
benaventurats 

posseïu / el 
regne que us 
he aparellat / 

des que lo món 
va esser creat!

7.To the bad 
ones he will 

say, very 
angry / - Go 
damn, to the 
torment, / go, 

go to the 
eternal fire, / 

with your 
prince of the 

evil!
   15.Senyors e 

dones quins 
ascoltats, / lo 

fill de la Verge 
reclemats; / que 

ell nos git a 
bone sort / ens 

guart de 
sobitane mort.

8.Oh humil 
Verge! Vós qui 

heu parit / 
Jesús Infant 

aquesta nit, / a 
vòstron Fill 

vullau pregar / 
que de l'infern 

vulla'ns 
lliurar! /

8.Oh humble 
Virgin! You 

that you have 
given / to birth 
Jesus Christ 
tonight, / to 

your Son 
please pray / 
that saves us 
from Hell.

    CH.Lo jorn del 
Judici / parrà 
qui haurà fet 

servici.

CH.On 
judgement day 
/ who served 

shall be 
repaid.

8 THE PERFORMANCE. MORAL AND FAITH, THE RELIGIOUS HERITAGE 

Mixing tradition and 21st century advantages, a boy dressed as a woman, a young woman or a 
woman carry out the Sibyl character. The Sibyl wears a white tunic, with a colored hat and a 
cape, usually in purple or soft pink with gold or silver ornaments. He or she holds an erect 
sword. This sword symbolizes the threatening sense of the character, emphasizes the 
apocalyptic content of the lyrics while with her sword refers to the strength of her message and 
impart justice. The dress is usually a copy or an ancient model from 19th century, made by 
cotton, velvet and wool.  

During the Christmas Eve Service, at the fourth lesson, the Sibyl leaves the sacristy, preceded 
by the verger, two or four acolytes bearing torches, and, sometimes, another two older acolytes 
dressed as angels carrying swords. Behind this group, appears the Sibyl. They enter by the 
dean’s choir or the altar (it depends on the architectural design of the church) and proceed to the 
lectern, the altar or the pulpit. They go up and remain there meanwhile the organ plays the 
chorus of the Chant loudly (trumpets sound). When the organ stops, the Sibyl sings her part. 
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Nowadays, the performance depends on many different factors in the ecclesiastical province of 
Majorca. The number of supporting roles, with more or less acolytes, angels and characters 
around the Sibyl depends on the church, a main parish on the city or a little one on the rural 
area.  

The formal structure, sung since 19th century, is the next. The Chant takes 25-30 minutes: 
- Organ introduction  
- Voice: chorus (sung as a solo, a capella, performed unaccompanied) 
- Organ interlude + voice: verse 1  
- Organ interlude + voice: verse 2 
- Organ interlude + voice: verse 3 
- Organ interlude + voice: verse 4 
- Organ interlude + voice: verse 5 
- Organ interlude + voice: verse 6 
- Organ interlude + voice: chorus  
- Organ coda. 

Between verse and verse, the organist performs interludes. This dialogue between the solo 
voice and the organ gives a pause to the performer and helps to maintain the tonal reference. 
The interludes are improvisations on the melody of the Sibyl, carols, organ masterworks or 
Majorca folklore repertoire. When the Chant finishes, the Sibyl, with the sword, makes the 
signal of the cross, blessing the audience. Then the Sibyl goes down of the lectern, altar or 
pulpit and enters into the sacristy. Meanwhile the organ finishes the performance paraphrasing 
the chorus. After this, the Mass continues with the Glory. 

In the small villages, audiences applaud the Sibyl with enthusiasm. It is a collective party, 
with children's participation and traditional folkloric elements. When the Mass finishes, the 
parish invites all the faithful to hot chocolate and typical sweets. In the Cathedral and Palma 
historic churches,the Chant is part of a solemn service, a very sacred ritual Christmas Eve Mass. 
Nobody applauds. There is no folklore. Before the final blessing of the mass, the priest usually 
thanks the intervention of the Sibyl, organist, choir and other participants. 

Since the 3rd century until today, the main goal of the Chant is the same: the religious 
heritage. The Sibyl announces the birth of Jesus Christ and warns the audience about their daily 
behavior: the bad ones will go to hell and the good ones will go to Heaven. This is the moral of 
this Chant, specially understood by Christian faithful. With the educational and scientific 
advances and the progressive retreat of religion, moral and faith issues have been losing its 
weight. However, the Sibyl offers an ancestral chant that suggests timeless moral and ethical 
values. 

9 AN INTANGIBLE HERITAGE STUDIED IN THE SCHOOL 

Nowadays, in Majorca this intangible heritage Chant becomes tangible with its study in schools, 
music academies and in the conservatory. There are different ways to perform The Chant of the 
Sibyl. The most extended version is a young woman or a woman, a solo voice. Between the 
verses, the organ improvises interludes. Another option offers a dialogue between the soloist 
voice and a chorus. There are three different approaches: 1. the traditional version performed by 
boys; 2. the traditional version performed by amateur singers and 3. the musicological version 
performed by professional singers. 

10 CONCLUSIONS. THE CHANT OF THE SIBYL IN THE 21ST CENTURY 

In the 21st century, the performance of the Chant remains always the same. It is part of the 
Christmas Eve Service, has the same moral idea but, obviously, a weaker religious impact. 
Generation after generation, all kind of singers have been taken care of it. Majorca can and 
should be proud to have preserved this Chant during the last 800 years. Every parish, church, 
convent or monastery has searched for its singer for that night, whether it was a child in the past 
or a woman today. Usually in an altruistic way, in some cases in exchange for a Christmas 
sweet or a small economic reward, the singer acts free. This is another of the greatness of this 
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work: church, performers, faithful and, recently, the government, have maintained the Chant. It 
is a historical heritage and a unique event in the world. The performance of this Chant is a pride 
for any singer and, nowadays, much more thanks to the accolade that the name of UNESCO has 
implied. Majorca loves this work, applauds its performers and goes massively to the Christmas 
Eve Service and to any act that has to do with the Sibyl (mass, concert, conference, lecture, 
homage, presentation of a book, etc.). 

Today, The Chant of the Sibyl is only a historical heritage maintained in Majorca and Alghero 
(Sardinia). After the UNESCO recognition, the piece enjoyed a revival, based on a massive 
mass media interest, concerts, lectures and so on. For these reasons, the work sounds again in 
Barcelona, Toledo and some villages around Valencia. The interest keeps growing. 
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1 INFLUENCE OF RELIGIOUS ARCHITECTURE ON UNIVERSITY BUILDINGS 

1.1 Introduction 
In what ways has the Church influenced university buildings? The article aims to deepen a 
reflection on the influence of religious architecture on university buildings considering various 
aspects. The Church has always influenced universities’ settlements with a contaminations of 
architectural styles and typologies. During their first centuries of universities were hosted in 
ecclesiastical buildings. Then they began both to reuse disused ecclesiastical buildings and to 
borrow the typological schemes from monastic architecture in case of newly built premises. The 
reuse of former ecclesiastical buildings became a constitutive invariant of historic university 
building stock, which reflects the same stratification of the urban fabric of historical cities. 

1.2 Historic framework 
The spread of universities as higher education institutions (HEIs) is a phenomenon that began 
on the European continent in the 11th century. However, we can identify prodromes in the 
Episcopal schools and cathedrals of the late Middle Ages and in the madrasas in Islamic 
countries around the year 1000 A.D. (Fig. 1). These are comparable to European universities in 
many aspects, so that some scholars talk about “Islamic universities” (Coppola Pignatelli, 1969; 
Dmitrishin, 2013). They were also present in Europe, for example the Madrasa Yusufiyya, in 
Granada (Spain), which was active for more than a century (1349-1492) and which is currently 
used as a cultural centre and premise of the local university (Campos Calvo-Sotelo, 2000). The 

The reuse of former ecclesiastical buildings as university 

S. Lucenti 
University of Pavia, Pavia, Italy 

ABSTRACT: Since the Middle Ages Church has influenced in various ways university 
architecture in Europe. Initially the lessons were held in noble palaces and urban monastery. 
Later in the Renaissance period first university buildings were built according to consolidated 
typological schemes (such as monasteries with cloister) due to the lack of proper university 
building typology. Meanwhile in England colleges were being built according to the quadrangle 
scheme, referable to ecclesiastical architecture. In the sixteenth century the phenomenon of 
reuse of former ecclesiastical buildings as higher education institution began. It is to be seen in 
the broader theme of the reuse of existing buildings in the urban fabric of historic cities in 
relation to the changing of urban dynamics (e.g. throughout Europe many monasteries were 
reused as hospitals and/or barracks and finally as universities. The paper discusses various 
strategies of the reuse of former religious buildings as university premises. 
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madrasas were often joined to a mosque. Initially, teaching was based on the study of theology 
and subsequently it was extended to other disciplines. 

Although there were some differences between the various studia, it is possible to affirm that 
in general the universitates were born in cities by the free association of students and professors, 
and that initially they did not have their own premises. According to some scholars this fact 
guaranteed greater independence to university communities (Coppola Pignatelli, 1969). During 
the first centuries of their activity they were hosted in different spaces, often convents and/or 
houses rented by professors themselves. The lessons at the University of Salamanca (Spain) 
were held in the cloister of the ancient Cathedral since its foundation in 1218 until the 15th

century (Pérez Parrilla, 1989). The University of Padua (Italy) had not its own premise since its 
foundation in 1222 until 1399 (Coppola Pignatelli, 1969). The University of Naples (Italy) was 
hosted in convents nearby the ancient Church of Sant’Andrea Apostolo and in private houses 
since its foundation in 1224 until the opening of the Palazzo degli studi in 1616 (Fratta, 2004). 
Since its foundation in 1361 until the late 15th century the University of Pavia (Italy) was 
partially hosted in the Convent of San Tommaso and in other buildings (Baracca & De Martini, 
2003). 

Since the end of the 14th century, with the growing importance of the Studia Generalia, the 
development of university buildings began. This phase is characterized by the lack of adequate 
building typologies and by the reuse of existing buildings as university. The former led to the 
recourse to consolidated layouts such as the one of the palace with central patio and of convents 
and monasteries with cloisters. The latter was due to a “physiological” process of urban fabric 
of historic cities, in which the medieval walls were the physical limit for its expansion 
(Zamperini & Lucenti, 2015). 

The use of the quadrangular internal court spread both in Anglo-Saxon and in Southern 
Europe countries. In the former, the so-called “enclosed quadrangle” became the base unit for 
the development of university settlements, according to a process of growth for aggregation 
(Fig. 1). It recalls the non-porticoed courts of English castles which provided shelter to people, 
in case of disorders, and the cloisters of the great gothic monasteries. In the latter, the 
typological schemes are inspired by the patios of noble palaces and by the porticoed cloisters of 
monasteries. The porticoed court became a characteristic feature of university buildings 
especially in Italy such as in Palazzo Bo at the University of Padua (Fig. 1) and in the Palazzo of 
the University of Pavia (Fig. 1), where there is a division into two distinct courts corresponding 
to the traditional division between the legal disciplines and liberal arts. Furthermore, in 
university buildings there was not the low wall of separation between arcades and central space 
typical of cloisters, so that they became collective spaces for meeting, exchange and 
aggregation. 

Figure 1. (from left to right) plan of the Ben Youssef Madrasa in Marrakech (Morocco) 
(www.hiddenarchitecture.net), plan of the Merton College in Oxford (UK) from (Cenicacelaya, 2016, 
modified), plan of Palazzo Bo in Padua (Italy), from (Anti, 1942, modified), and plan of the Palazzo 
Centrale in Pavia (the two upper courts correspond to the original settlement while ones in the lower part 
of the picture correspond to the former Monastery of Leano, from (Pavesi, 1897, modified). 
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At the same time the reuse of parts of the urban fabric as university buildings gained 
importance. It involved both the processes of functional substitution, taking advantage of the 
compatibility between the university functions and the spaces of religious complexes, and/or of 
physical substitution of buildings (i.e. partial or total demolition and reconstruction). In 1495 
the Cardinal Francisco Jiménez de Cisneros founded a university in Alcalá de Henares (Spain). 
He promoted also a reform of the entire urban fabric of the medieval town aiming at the 
symbolic ideal of the City of God (“Ciudad de Dios”). It involved the construction of colleges 
within a regular urban grid in which the university had the central role of temple of knowledge 
(Rivera Blanco, 2014; González Ramos, 2016). In the 1590s the College Jesus and Emmanuel 
in Cambridge (UK) took over the place of the dissolved nunnery of Saint Radegund. From 1771 
to 1956 the University of Seville (Spain) was hosted in the former 16th century Professed House 
of the Jesuits and the Iglesia de la Anunciación. During this period the former convent was 
transformed to meet the need for learning spaces and demolished in the late 1970s to build the 
new Faculty of Fine Arts while the church has been preserved until the present day. It served as 
university chapel so it was never deconsecrated (Méndez, 2016): its continuous use prevent 
from its demolition. 

Since the 15th century the universities that have risen in the Iberian peninsula were 
immediately joined to a Colegio (or Colegio Mayor), which was a residential structure managed 
by religious orders. It housed also learning spaces and it derived its typological scheme from 
that of convents. Later the typological models of the first European universities influenced the 
universities founded in colonial territories. The universities of Oxford and Cambridge 
influenced those of the colonies of British Empire while the ones of Salamanca, Alcalá de 
Henares and Coimbra influenced those in Latin America. In North American campuses the 
enclosed quadrangle evolved in series of isolated pavilions overlooking a central lawn. 

In the history of the reciprocal influence between religious architecture and university 
buildings also the Protestant Reformation – promoted by Martin Luther in the 16th century – 
played an important role. In fact, it was followed by the so-called Counter-Reformation 
promoted by the Catholic Church and ratified during the Council of Trent. It led to the 
formation of numerous new university institutions (e.g. many colleges founded by the Society 
of Jesus) which were settled both in new buildings or in reused ones. In this regard, it is 
interesting to remember that religious architecture was a central topic of the Counter-
Reformation also thanks to the Instructiones Fabricae et Supellectilis Ecclesiasticae edited by 
San Carlo Borromeo in 1577. 

The of reuse of former ecclesiastical buildings for educational functions is to be seen in the 
broader theme of the reuse of existing buildings in the urban fabric of historic cities. In fact, the 
changing in urban dynamics lead cyclically to the emergence of new institutions. These have 
progressively occupied the urban voids and the disused buildings to meet their growing space 
demand. Thus throughout Europe many religious buildings were reused as hospitals and/or 
barracks and finally as universities. Therefore this phenomenon is related both to historical 
events and changes in the socio-cultural and economic context and to local urban dynamics and 
governance of each HEI. There is plenty of reasons which in various periods led to the 
abandonment and transformation of ecclesiastical buildings. First of all, we can observe the 
closure of religious orders and the reorganization processes of modern states. In the 16th century 
the religious order of the Humiliati were closed in the Italian peninsula. Since the end of the 17th

century in Spain various phases of a progressive expropriation for public use of the 
ecclesiastical heritage had took place. This process culminated in the end of the 18th century 
with the so-called Desamortización de Mendizábal. Similarly, in the end of the 18th century the 
reforms promoted by Joseph II led to the closure of contemplative and minor orders and to the 
subsequent expropriation of ecclesiastical buildings in the territories under the Habsburg Empire 
rule (Lucenti, 2017). Again during the second half of the 19th century, following the Unification 
of the Kingdom of Italy, there were a series of suppressions of religious orders. In other cases 
the transformation of religious buildings was caused by wars and revolutions (e.g. the French 
Revolution in the end of the 18th century, the Napoleonic wars in the beginning of 19th century, 
the Russian Revolution 1917, the Spanish Civil War in 1936-1939) and by changes of 
domination (e.g. the fall of the Eastern Roman Empire in 1453, the Christian Reconquista of the 
Iberian peninsula in the 15th century which led to the transformation of many Islamic buildings, 
the transfer of Christians from Muslim Turkey in the 20th century (Ulukan, 2017), etc.). Finally, 
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we must consider some socio-cultural factors (e.g. the schism in Western Christianity such as 
the English Reformation (Cerniacacelaya, 2016) and the Protestant Reformation, the general 
processes of secularization and de-Christianization of Western Society, the decline in vocations, 
the cases of depopulation of cities and villages, such as the centre of Venice (Marini & Roversi 
Monaco, 2017) and the centre of the Iberian Peninsula). 

2 KEY FACTORS OF THE REUSE AS UNIVERSITY 

As regards specifically the reuse of former ecclesiastical buildings as university premises, the 
analysis must necessarily consider various factors.

Over the centuries university consolidated its central role as city institution. The relationship 
between university and city in some cases became a real identity between the two (e.g. Bologna, 
Oxford, Cambridge, Padua, Pavia, etc.). Thus, university has become one of the main actor in 
the “physiological” reuse of the urban fabric and of course of the former ecclesiastical building 
stock. A relevant example is the University of Pavia (Italy). Nowadays it is a medium-sized 
historic university that settles in buildings scattered in the city centre and it has always 
influenced the transformations of the urban fabric of Pavia. 

Dimensional and typological factors make former religious buildings suitable for housing 
university functions, since they are urban complexes with large numbers of users and with a 
strong impact on the urban fabric. In many European historic universities the university 
population is about  o ¼ of the entire urban population. Since the beginning of the 20th

century, we observe the tendency to settle Humanities in historic buildings (e.g. in the former 
ecclesiastical complexes, etc.) while for scientific faculties newly built premises have been built 
in the suburbs (e.g. in the universities of Pavia, Parma, Florence, Udine, Alcalá de Henares, 
etc.). In fact, the former generally require less invasive interventions for the adaptation of pre-
existing buildings, while the latter require larger spaces and complex plant equipment for the 
laboratories. 

The growing awareness of the socio-cultural and economic value of the built heritage is also 
manifested through interventions of protection and valorisation that adopt conscious settling 
strategies and a sustainable approach to the reuse process. Sometimes they are studied to foster 
the reactivation of de-qualified urban districts. An example is the expansion of the Faculty of 
Architecture of the University of Genoa (Italy) on a project by the architect Ignazio Gardella 
(project 1975, realization 1987-89). This intervention aimed at being the activating element of 
the redevelopment of this part of the historic urban fabric of Genoa by attracting the university 
population. It is located on the San Silvestro hill and recomposes the relationship between the 
bell tower of San Silvestro and the cloister of the ancient nunnery through the addition of new 
architectural volumes (Mandolesi, 1997; Tuscano, 2006). 

In recent years, the change in the idea of religiosity has accelerated the processes of 
secularization of many countries and of the so-called “de-Christianization” of Western societies. 
These has changed the perception of the religious architecture. This consideration can appear 
apparently in contrast with the previous points but it affect also the reuse process since the 
importance of the configuration of spaces in religious architecture and of the transmission of 
spatial values is still little considered in the reuse of former ecclesiastical buildings (Burgio, 
2016). 

3 TYPOLOGY OF REUSE PROJECTS 

3.1 Reuse as a general settling strategy 
For the reasons discussed in the previous paragraphs, the building stocks of numerous historic 
universities bear witness to the “physiological” tendency to reuse disused urban spaces at the 
time of the expansion of HEIs (e.g. Coimbra, Salamanca, Padua, Pavia, Florence, Pisa, etc.). It 
is a long process marked by alternating phases of building fervour and other of consolidation of 
the premises which has led to the current configuration of historic university building stock. In 
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fact, this is characterized by a great heterogeneity of construction periods and building types, 
among which stand out in particular former ecclesiastical buildings. 

In some cases, reuse was adopted as a strategy to “quickly” satisfy the space demand. In this 
regard, two interesting cases are the expansions of the universities of Rome and Naples in the 
years following the process of Unification of the Kingdom of Italy (1859-70). After the transfer 
of the capital of the Kingdom of Italy from Florence to Rome – which was ratified by the Law 
of 3 February 1871, n.33 – solutions to accommodate government institutions had to be found in 
a short time. In particular, for public institutions (e.g. HEIs) buildings belonging to religious 
corporations were particularly appreciated. In fact, in addition to involving an easy and rapid 
acquisition, their layouts could easily meet the needs of collective use for public service (e.g. 
offices, barracks, schools, hospitals, etc.). Moreover, the existence of bordering properties such 
as the open spaces of vegetable gardens offered also the possibility for additions or even for the 
construction of new buildings (Di Gioia, 2000). After the Unification of Italy the historic 
University of Naples was instead promoted by the then Minister Francesco De Sanctis to 
achieve the level of the best European universities (Fratta, 2004). This involved also the 
expansion of its overcrowded premises. Since its very origin the University of Naples has been 
housed in former religious buildings granted in free and perpetual use. It has been gradually 
enriched by other buildings in the historic centre, acquired mainly in the 20th century. Thus its 
main settlement ran from the sea up to Caponapoli, passing through the via Mezzocannone. The 
oldest core includes the Casa del Salvatore (i.e. the former Jesuit maximum college) and eight 
former convents. At the beginning of the 20th century the other two convents were completely 
demolished – with the exception of the churches – to build the new University Clinics of the 
Faculty of Medicine and Surgery. Later the former monastery of Sant’Antoniello a Port’Alba 
has been granted in loan to house the library of Humanities and Social Science (Pinto, 2004). 

Since the 1970s with the raising of new expansion needs due to the transition from “elite 
university” to “mass university”, many historic universities have built new suburban campuses. 
At the same time they consolidated their presence within the urban fabric through the reuse of 
existing buildings (e.g. the Building Development Plan for University of Pavia elaborated by the 
architect Giancarlo De Carlo in 1970-73 provided also for the reuse of former ecclesiastical 
buildings in the city centre (Lucenti & Zamperini, 2015). 

In Italy there are many interesting cases of universities housed in former ecclesiastical 
buildings. The Iuav University of Venice is housed in various historic buildings. The main 
premises are housed in the former Convent of the Tolentini, of which Carlo Scarpa redesigned 
the entrance in 1966 (Malacarne, 1999; Los, 2005) and in the former Convent of Santa Teresa. 
Since 1976 the main premises of the European University Institute (EUI) in San Domenico di 
Fiesole (near Florence) have been the ancient abbey called “Badia Fiesolana”, which houses the 
administrative offices, some departmental spaces and the library, and the Convent of San 
Domenico, which houses some learning spaces and offices (https://www.eui.eu). Since its 
refurbishment in 2004, the island of San Servolo in Venice (Italy) houses the campus of the 
Venice International University (VIU) which is a consortium of 17 universities from all over the 
world (http: // www. univiu.org/). The island housed a religious community from the 8th to the 
18th century, then it was transformed into a military hospital and then mental asylum until its 
closure established by the Basaglia Law (Law 180/1978). 

The case of the University of Alcalá de Henares (UAH) (Spain) is a very relevant example of 
reappropriation of former university convents. In fact, after the transfer of the ancient 
Universidad Complutense in Madrid in 1836 they were reused as barracks, hospitals, theatres 
and prisons. In 1975 a new university was opened and during the following years a process of 
reappropriation of the historical premises started. The refurbishment process has been based on 
what Clemente San Román & de la Quintana Gordon (2014) define the «Método de la 
Universidad de Alcalá». This method is based on a multidisciplinary approach to the 
refurbishment of the former convents which begin with the assignment of functions compatible 
with existing spaces, typically, a department or faculty in each convent with on the ground floor 
learning spaces, on upper floors offices and departmental spaces and in the church the library of 
the faculty. They tried to recover the original spatiality of the buildings demolishing internal 
partitions and inserting – where necessary only – clearly distinguishable added volumes. This 
process served as the basis for the recognition of the UAH’s building stock as World Heritage 
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Site by UNESCO in 1998. This process had been carried out until 2014 and it led to the 
refurbishment of fifteen of the eighteen original Colegios. 

Since its foundation in 2003 the Universidad Católica de Valencia (UCV) (Spain) has 
immediately adopted the reuse of former ecclesiastical buildings as a total settling strategy. In 
fact, the university was founded by the diocese of Valencia which has given some disused 
and/or underused religious buildings for the new university premises. These buildings are fully 
integrated into the urban fabric and located in strategic locations within the city. For their reuse 
as university various types of woks have been carried out: from restoration and refurbishment 
(e.g. San Juan Bautista) to architectural upgrade and volumetric addition (e.g. San Carlos 
Borromeo, Santa Úrsula, San Juan and San Vicente). 

3.2 Different types of reuse projects 
At the building scale, it is possible to identify four main cases of reuse interventions. 

The less invasive is the reuse without substantial modifications of the layout (e.g. the 
churches used as reading rooms of open shelves libraries, large classrooms, auditoriums or 
conference halls), this case will be discussed in detail in the following paragraphs. 

The reuse with upgrade of the building may involve the addition of specific architectural 
volumes for specific functions, both for plant equipment and connections and for the addition of 
classrooms or spaces for libraries. Furthermore, the covering of court with glass roofs allow the 
recovery of de-qualified residual spaces. 

The appropriation with absorption and remodelling of buildings merges them into the pre-
existing university premises toward a new configuration. This approach is typical of the 18th and 
19th centuries (e.g. the reuse of the former Monastery of the Leano which merged into the main 
premise of the University of Pavia (Fig. 1)). In some cases the interior of former ecclesiastical 
buildings is completely altered. In 1916 the former Certosina of Palazzo Botta Adorno was 
transformed into School of Industrial Chemistry of the University of Pavia and an intermediate 
concrete slab was added, preventing the perception of the previous interior (Lucenti, 2017). 

The extreme case is the demolition in order to “expand” university buildings (e.g. demolition 
of the Romanesque former Church of San Giovanni in Borgo for the completion of the Collegio 
Borromeo in Pavia in 1811) or to carry out urban planning interventions (e.g. demolition of the 
Jesus Church in Pavia in 1925). 

3.3 Reuse of former churches as university libraries 
Former churches are usually the most iconic building of a religious building complex. Thus, one 
of the most frequent cases is their reuse as reading rooms of open shelves libraries. It is a 
functional change that seeks to ennoble the reuse process through a cultural use. This is even 
more evocative when the space behind the altar is filled with a large and dramatic retable 
consisting of a large bookshelf. 

Figure 2. (from left to right) library of the Colegio de San Nicolás de Tolentino or de los Trinitario 
Descalzos UAH (photo S. Lucenti), library of the Centro Cultural Escuelas Pías de Lavapiés (photo S. 
Lucenti), library of Chemistry and Biology of the University of Ferrara (archive.is/75mSp), library of the 
IMT Lucca (www.imtlucca.it)]. 
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At the UAH each faculty is housed in a convent, which contains all the spaces. Until 2014 an 
open shelves library with a large and dramatic reading room was always housed in the church. 
This made the bibliographic material of a certain discipline directly available to the 
corresponding faculty. In 2014 it was decided to bring together all the collections of books in 
the new Learning and Research Center (“Centro de Recursos para el Aprendizaje y la 
Investigación”, CRAI) (Clemente San Román & de la Quintana Gordon, 2014). It reuses a 
former barracks, which in turn was built in 1859 on the site of the Franciscan Convent of Santa 
Maria de Jesus (1445). Nevertheless, the Colegio de San Nicolás de Tolentino or de los 
Trinitario Descalzos, which currently houses the centre of North American and Latin American 
studies, still maintains the library in the church (Fig. 2). 

Some interesting cases face the complex challenges related to the refurbishment of ruins of 
former churches. Between 1996 and 2004 the ancient ecclesiastical complex Escuelas Pías de 
San Fernando in Madrid (Spain) – which was seriously damaged during the Spanish Civil War 
– was refurbished on the project by the architect José Ignacio Linazasoro. Nowadays it houses 
the Centro Cultural Escuelas Pías de Lavapiés which includes learning spaces for the university 
and a large library (Fig. 2). This project is very evocative for the way it reinterprets the ruins 
and for the ways it looks for a connection with the past through the use of new and old 
materials. On July 2, 2014, the new Library of the Humanistic Pole of the University of Parma 
(Italy) was inaugurated in the former church of San Francesco di Paola. The church was built on 
the site of a previous religious settlement in the 17th century. In the 19th century the nearby 
convent was turned into a mental asylum and the church was demolished. Only the great 
Baroque façade with two symmetrical towers designed in 1689 by the architect Carlo Virginio 
Draghi was preserved. In 1872 the hospital was transferred and in 1902 the former religious 
complex passed to the university. In October 2011 a new refurbishment project started. It 
involved the construction of a large open shelves library on the site of the former church with a 
spectacular glass cover which frames a glimpse of the two towers. 

There are also projects that interpret the interior of the church as an empty space to recover 
through the insertion of new architectural volumes. The church of San Francesco di Paola 
houses the Central Library “Arturo Frinzi” of the Humanities, Economics and Law of the 
University of Verona (Italy). The church was built in 1596 and then deconsecrated passing 
through military use in 1806. The church and the adjoining cloister were damaged during the 
bombings of the Second World War and after a refurbishment it became a university library in 
1987. The interior of the church has been subdivided into several levels. The cloister was 
partially rebuilt and now it houses a space for exhibition and a hypogean open shelves library. 
The library of Chemistry and Biology of the University of Ferrara (Italy) is housed in the 16th

century Church of Santa Maria delle Grazie (Fig. 2) attributed to Biagio Rossetti. Between 1999 
and 2003 it was refurbished on the project of the architect Giuseppe Rebecchini who interrupted 
the original spatiality of the large single nave by inserting a new volume which occupies 4/5 of 
the interior and contains the book stores. This is cut in two by a large diagonal wall 
(archive.is/75mSp). Between 2010 and 2013 The church of San Ponzano in Lucca (Italy) was 
reused on a project by SDA Stefano Dini Architects with a design approach similar to the 
previous case. The former church housed the university library (Fig. 2) of the Scuola IMT Alti 
Studi Lucca. The central nave is occupied with a three-levels steel and crystal structure with 
study rooms and reading areas. It allows to separate the study spaces but it actually saturates the 
nave enabling the perception of the original spatiality. 

3.4 Reuse of churches as lecture halls and conference rooms 
Another frequent reuse of churches is as lecture halls, conference rooms or auditorium. It is a 
functional change that proposes to maximize the spatial compatibility between existing spaces 
and new function. It allows to reduce the intervention on the existing building considerably. In 
fact, it consists mainly in eliminating any internal partition and further additions in contrast to 
the characteristics of the original building. 

Between 1991 and 1997 the former church of San Salvatore in Genoa (Italy) was recovered to 
house the main hall (Fig. 3) of the Faculty of Architecture of the University of Genoa 
(Sanguineti, 2015). The 12th century church was enlarged in 1611 and it was severely damaged 
during the bombings of the Second World War. The refurbishment work provided for the 
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insertion of a stepped platform that differs from the original building and does not prevent the 
perception of its spatiality. In the years 1990s the 16th century Church of Nuestra Señora de los 
Remedios in Guadalajara (Spain) was recovered as a main hall (Fig. 3) of the local campus of 
the UAH (Da Casa Martín & García Bodega, 2014). In 2015 the main hall of the University of 
Bergamo (Italy) was inaugurated in the former Church of Sant’Agostino. The church and the 
nearby convent were active from 1290 to 1797 and then they were used as barracks until 1950. 
The reuse has adopted a respectful approach to the pre-existing space and the frescoed walls 
(Fig. 3) (rettorato.unibg.com/santagostino/web/). At the University of Pavia we can observe two 
different cases of reuse. The former Church of San Felice has been restored and reused as 
conference room for the Department of Economics (Fig. 3) (Erba, 2013, Morandotti et al., 
2016). On the contrary the interior of the former Church of San Tommaso was divided into two 
levels to house large lecture halls for the seminary in the 18th century. This division has been 
kept aslo after its reuse as premise of the Department of Humanities. 

Moreover, the reuse of churches as lecture halls and conference rooms does not directly 
concern only universities but involves also colleges, e.g.: the former Church of San Francesco 
da Paola in Pavia, which was acquired and refurbished by the Ghislieri College, and the chapel 
of the Colegio Mayor Luis Vives of the Universidad de Valencia, which was converted into 
conference room between 1996 and 1998 (Luquin Calvo, 2016). 

Figure 3. (from left to right) main hall of the Faculty of Architecture of the University of Genoa 
(www.facebook.com/pages/Chiesa-di-San-Salvatore-Genova/157086560976880), main hall of the 
Campus Guadalajara of the UAH (enwada.es/wiki/Iglesia_de_los_Remedios), conference room in 
Palazzo San Felice at the University of Pavia (www.flickr.com/photos/unipavia), main hall of the 
University of Bergamo (rettorato.unibg.it/santagostino/web)]. 

3.5 Other uses 
Some churches are reused as exhibition spaces or as performing art centre. Between 1627 and 
1649 the 14th century Convent and Church of Santa Maria di Brera in Milan (Italy) was reused 
as HEI on the project by the architect Fancesco Maria Richini. At the beginning of the 19th

century 1774 Piermarini accomplished the refurbishment work with the transformation of the 
church to house the picture gallery. The interior of the church was altered with the insertion of 
walls which partition the naves (Dagnino, 1999). Since 2007 the 13th century Abbey of 
Valserena (Italy) has housed the “Centro Studi e Archivio della Comunicazione” (CSAC) of the 
University of Parma. The large church, which plan measures 62 x 34 m, houses a permanent 
exhibition of visual arts (www.csacparma.it). Since 2004 the former Church of Santa Maria 
delle Grazie la Nuova in Genoa (Italy) houses the research centre “Casa Paganini – InfoMus” of 
the University of Genoa which investigate technology for performing arts, for culture and on 
interactive multimedia systems for therapy and rehabilitation. The 17th century former church of 
the Colegio de San Jose de los Caracciolos (Spain) houses an exhibition hall and a performing 
space of the UAH. 

Some reuse interventions involve the addition of new volumes. Between 1928 and 1949 the 
15th century former Convent of Sant’Ambrogio in Milan (Italy) was refurbished on the project 
of the architect Giovanni Muzio as new premise for the newborn Università Cattolica del Sacro 
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Cuore (founded in 1921). Previously for almost a century the ancient Cistercian monastery had 
been used as a military hospital (Irace, 2016). The refurbishment work recovered the cloisters, 
which were designed by Bramante. It also added some new volumes built outside the perimeter. 
These established a relationship with the nearby Romanesque basilica through the 
reinterpretation of the use of traditional materials only (Dagnino, 1999). Between 1984 and 
1995 the former 16th century Benedictine Monastery in Catania (Italy) was refurbished as 
premise of the Faculty of Humanities of the University of Catania on the project by the architect 
Giancarlo De Carlo. A big technical volume for plant equipment was inserted in a cloister. It 
was carefully designed to relate to the surrounding and its façade has mirrors with different 
inclinations, which reflect parts of the old convent in a suggestive way (Tuscano, 2006). In 1996 
Palazzo San Felice in Pavia (Italy) was refurbished as new premise of the Faculty of Economics 
of the University of Pavia on the project by the architect Eugenio Gentili Tedeschi. He inserted 
a new main hall in a newly built volume in one of the courts (Erba, 2013, Morandotti et al., 
2016). In the 2010s the new deposit for the library of Humanities of the University of Pavia has 
been excavated in the large cloister of Palazzo San Tommaso. In 2001 the patio of the Convento 
del Carmen Calzado of the Escuela de Arquitectura of the UAH was covered with a glass roof 
on the project by the architects José Luis de la Quintana Gordon and Mara Rubio Marín. Also 
the cloister of the Convent of San Carlos Borromeo at the Faculty of Medicine of the 
Universidad Católica de Valencia was covered with a glass roof. 

In the end, we must also mention university chapels (Radice, 2013), which deserve a specific 
discussion which goes beyond the present research. They influenced university premises in 
various ways (e.g. Collegio di Spagna in Bologna, the English Colleges, the Sorbonne, Sant’Ivo 
alla Spaienza, etc.). Nowadays many HEIs – particularly those with a religious affiliation – 
maintain a university chapel while others build “multifaith rooms”, such as those present in 
various public buildings (Shen, 2018), or multi-purpose spaces, which host the religious 
functions. 

4 CONCLUSIONS 

In conclusion, religious architecture has always influenced university buildings both directly 
providing spaces in the absence of premises and maintaining the presence of chapels within 
university settlements and indirectly by becoming a starting model for the development of 
specific building types. With regard to settling strategies, in historic universities the reuse of 
former ecclesiastical buildings is part of the “physiological” process of reuse of the urban fabric. 
In the most recent expansions and in new premises a more aware of the built heritage approach 
has been adopted. Thus in current settling strategies universities have started to seek to make the 
most of historic buildings in strategic central locations. At the scale of the building, the reuse 
approach passed from the appropriation of existing buildings with incorporation and mimesis or 
physical substitution to a new reuse process based on the preservation and valorisation of the 
built heritage. This is often declined according to the cultural perception of architectural 
restoration depending on the specific context in which the intervention is carried out. Often it 
involves the addition of new architectural volumes for the necessary typological and 
technological upgrade. Anyway, the reuse of the most iconic historic buildings, such as 
churches, fosters the formation and promotion of HEIs’ identity. 
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1 INTRODUCTION 

Throughout history, cities have solved many of their common needs under the protection of a 
building, is the case of churches, fortifications, markets, hospitals and also 
cemeteries.Preserving and promoting this type of heritage has become a challenge and, at the 
same time, an advance in research. 

The taboo in which the natural fact of dying has been transformed, has turned the cemeteries 
into forbidden places, where the visit becomes something punctual, forced by the burial of a 
loved one or the, less and less frequent, annual visit on the day of All Saints. 

The abandonment of the cemeteries has deprived the citizens of the rich architectural and 
funerary sculptural heritage that they treasure. The funerary buildings are a reflection of the 
architecture of his period and its survival throughout time. 

We have the privilege that among other aspects of its character as a monument to the 
memory, it makes constructions from different eras to be collected in the same space. 

In addition, to the small size of the pantheons and the absence of practical and functional 
requirements, added to the interest of their promoters to stand out for posterity, turn the 
necropolis into "architectural catalogs" (Bohigas, 1973), a show that, unfortunately, it remains 
unknown to society. 

By definition a cemetery is usually a fenced piece of land, destined to bury corpses (RAE, 
2001a) Together with the concept that arises in Spain at the end of the 19th century to have 
cemeteries as segregated areas from the population.

Pathology and memories of the pantheons within the Jesus 
cemetery of Murcia 

J. Marín & M. P. Sáez 
University of Granada, Granada, Spain 

ABSTRACT: The cemetery of Jesus of Murcia (Spain) have more than 600 pantheons, which 
converts it in a small funerary city whose buildings shows a large spectrum of architectural 
styles and materials, and also pathological manifestations. This investigation represents an 
exhaustive study about the degradation state of the pantheons, highlighting the importance of 
knowing, among other things, their materiality and their damages. Before the methodology used 
and the results obtained, the evaluation of the degradation level of each pantheon is possible, 
and also the relationship between damages, causes and zoning. Thanks to this kind of research it 
is clear how to face similar studies. 
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Until that time it was common for burial to take place inside or next to churches (Real Decree 
of 3 of April 1787) As recollected by Santonja (1999), in the words of Joaquin Company 
(Archbishop of Valencia between 1800 and 1813), the custom of burying the deceased inside 
the churches began between the 12th and 13th century. When "some exemptions began to be seen 
in the patrons of the churches, and people who died with the opinion of singular virtue", 
distinctions that were extended until the temples became the common burial destiny of the 
parishioners, "converting the churches into real cemeteries. 

With the increase of the population of the XVIII century, it led to the collapse of the burial 
system inside the churches. The temples were oversaturated with corpses, being forced a 
continuous movement of remains (known as "mondas") to allow new burials (Moreno, 2005). 
This contact between the living and dead became a problem of healthiness and, at first, it was 
the Church that was in favor of limiting burials, prioritizing liturgical interests (Santonja, 1999). 
The event, which meant the turning point with respect to the burials situation, was the epidemic 
that occurred in 1780 in Pasajes (Guipúzcoa), as a result of the high number of corpses buried in 
the parish church. (Real Cédula del 3 de abril, 1787).After this event, the monarch Carlos III 
issued a Royal Order against the burial of corpses in churches (Carreras & Granjel, 2004), 
which was subsequently ratified in a Royal Decree in which was ordered to restore "the use of 
ventilated cemeteries" (Real Cédula del 3 de abril, 1787). 

This Royal Decree establishes the construction of cemeteries out of town, with the lowest 
possible cost and suggesting the use of existing chapels in which to place the necropolis. 
Likewise It is exposed as an example the cemetery of the Royal Site of La Granja de San 
Ildefonso, made by José DíazGamones in 1783 by royal initiative (Sanz, sf), which became the 
first civil cemetery in Spain and a model for "leveling difficulties and solve doubts" (Real 
Cédula del 3 de abril, 1787). Therefore most of the first cemeteries built in the outskirts, 
followed the guidelines of La Granja de San Ildefonso cemetery (Moreno, 2005). The Figure 1 
shows the cemetery of La Granja de San Ildefonso. It is a rectangular cemetery enclosed by a 
wall in whose minor axis lineal marks are generated between the simple lintel door and the 
chapel, marking a clear symmetry. On both sides of the chapel are situated the buildings needed 
to do all the necessary work for the funeral services (sacristy, gravedigger’s room, chaplain 
room, deposits...) generating a grid in the rest of the enclosure in which burials took place. 
Therefore is a space with a marked functionality and all the necessary services (Fig. 1, left) to 
which will have to resemble those built thereafter.

What interests us in this study is the type of burial, at the time of the construction of the 
cemetery of Jesus de Murcia, and they was: the private or family pantheon, the niche- graves, 
the common graves and the general grave for the poors and asylees (Regulation of the Cemetery 
of Jesus, 1884). Subsequently, to make a better use of the space in the cemetery the niches in 
highs will be added   and the use of common graves will be abandoned. 

The study carried out has been dedicated to the most representative architectures, the 
pantheon, which according to the Royal Academy of the Spanish Language (2001b), responds 
to a "funerary monument destined for the burial of several people”. These are small family 
constructions that, in general, house a chapel and the collective burial space of the members of a 
family, the latter being placed in a crypt separate from the chapel. 

The present investigation has focused on carrying out an exhaustive study of the existing 
constructions in the cemetery of Nuestro Padre Jesus of Murcia. Finding out their state of 
abandonment, highlighting the need to know among other data their materiality and patho-
logical manifestations. The methodology followed and the results obtained allow, on one hand, 
to evaluate the level of deterioration of each pantheon and on the other hand to know the 
possible relation between the damages, their causes and the zoning in the enclosure. This type of 
study is fundamental for the subsequent intervention in the architectural heritage, which allows 
a deep knowledge of the current state of the building, with the aim of making a consistent 
intervention (Mileto y Vegas, 2002). 
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Figure 1. Left: cemetery of San Ildefonso, executed in 1784 by José DíazGamones. 
http://blog.guiadecementerios.com. Right: cemetery of Jesús, executed by Rodolfo Ibáñez in 1833. 
Moreno (2005). 

This double condition of cataloging the architecture and its deterioration turns the cemetery 
into an experimentation platform about the influence of the same conditioning factors, on 
different architectonics samples considering therefore the possibility of study the response of 
each material, including the possibility of isolating variables and study the relationship of each 
one with the rest. 

2 DESCRIPTION OF THE CEMETERY 

The Cemetery of Nuestro Padre Jesús of Murcia is located in the hamlet of Espinardo, 3km 
from the center of Murcia (Spain) in a rectangular plot of land in which, in addition to burials in 
graves and niches, there is a total of 627 pantheons that together with the auxiliary constructions 
and the public space formed by streets and squares turn it into a small funerary city. 

The antecedents of grave yards been located outside the towns, after the Real Decree of 
Carlos III go back to the last quarter of the 18th century. In this era, the burials were made in 
two small cemeteries owned by the church and located to the east (cemetery of the Puerta de 
Orihuela, inaugurated in 1796) and to the west (cemetery of the Albatalía or the Puerta 
deCastilla, inaugurated in 1811) of the city (Nicolas 1993). However, these cemeteries were 
saturated, lacking the minimum conditions for their function (Moreno, 2005), so the City 
council was forced to build a new cemetery. After considering various projects and locations, it 
is the municipal architect Rodolfo Ibáñez who signs what would be the definitive project in 
1883, located in the Cabezo de Los Alacanes, in Espinardo (Martinez, 1945). Finally the 
complete documentation was carried out later, by the second municipal architect JerónimoRos, 
in the year 1885 (Nicolas, 1993). 

The cemetery was inaugurated in 1887 (La Bendición, 1887), although at that time it is 
practically confined to a land enclosed by walls, being from that moment when its construction 
begins, with the execution of graves and, specially, pantheons. 

Originally a rectangular cemetery (Fig. 2) of approximately 270 by 400 meters was planned, 
with a Greek cross floor plan formed by two axis of orthogonal main streets, centered on Jesus 
square, reserved for a construction of a chapel that would never be built. The secondary streets 
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are parallel to the main streets, leaving the cemetery divided into four quadrants. These 
quadrants are divided into sub quadrants through the streets of the third order, establishing a 
road grid that delimits large blocks, on both side of the main entrance (Zone A) are the building  
for the chaplain (Building d) and the cemetery workers (buildings  c, e and f), and at the ends 
are the cemeteries for the  suicides  (Enclosure a) and Protestants  (Enclosure b) (whose burial 
was to be separated from the land blessed for Catholics peoples), at the back and within the 
cemetery, there were reserved areas for the burial of the destitutes (zone B) and infants (zones C 
and D). 

The building of the pantheons are  done slowly from its  inaugurations days to the present, 
from the access square to the south wall (A) and to the interior occupying the main areas first, 
and a later time the most distance, always looking for the best visibility. Therefore the first 
streets to be built were Fuensanta, Maria, Magdalena, San Miguel and Rosario, while the last 
ones was San Pedro, Santa Eulalia; San Miguel and Jesus square. The main streets as 
(Fuensanta, Patricio, Angustias y Soledad) have an approximate width of 6 meters between 
pantheons while the rest of the streets the width is approximately 3 meters. In all of them there 
is an abundant grove of trees they are planted parallel to the constructions and the streets, being 
more abundant at the beginning and decreasing to the more recent ones being nonexistent in the 
last constructions. 

Between 1940 and 1950 the extension to the north of the cemetery was completed, doubling 
its capacity, although in this area no land was allocated for the construction of pantheons. 

Figure  2. General plans of  Nuestro Padre Jesús. The striped screen shows the space bound for the 
pantheons. Own elaboration of the original by Jerónimo Ros, made in 1885 based on the Rodolfo Ibáñez 
project of 1883. 
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3 METHODOLOGY 

The study is carried out on all the Pantheons of the cemetery, given the amplitude of the task 
(627 Pantheons) the use methodology acquired a very high importance this is based on the 
Parameterization of the data. The different areas of study needed for the creation of a 
classification criteria, as well asdeterminate parameters of study in the different locations and 
possible relation between them. 

In a previous stage the download of written and graphic documentation sources is perform  in 
order to gather information related to the construction process of each pantheon(year, author, 
location...).A database is also made that allows the systematization of obtaining information in 
situ. The main phase of the investigation consists of taking data related to the pathological 
manifestations and level of deterioration of each pantheon by observing them in situ, 
accompanied by obtaining photographs that allow the identification of the damage. In the third 
phase, all the information collected is processed and downloaded, generating a database 
allowing to obtaining the results and conclusions that are presented below. 

4 RESULTS 

In this section its shows  the most relevant results obtained in the pathological investigation 
carried out on the pantheons of the cemetery of Jesus.' in first place , the detected damages are 
exposed, exposing the pathological manifestations that have been found  in a large number of 
analyze pantheons. Secondly the relative results shows that there is a link between the damages 
found and their location in the cemetery, as well as its level of deterioration and abandonment. 

4.1 Damages 
In first place, as shown in Figure 3, highlight the increase number of different pathologies sign 
detected. They have been classified into 12 different types of typologies. Below are discussed 
the damage with a greater percentage, that have been detected during the study. 

Next, included in Figure 4 is a detailed sample of the most common damages in the 
pantheons. Many of the pathological manifestations of the cemetery are; in a direct form related 
to the presence water, such as dampness (Fig. 4A), or indirectly, such as metal oxidation (Fig. 
4B), efflorescence (Fig. 4E) or bio-deterioration (Fig. 4C). On the other hand, a second large 
group of damages are related to mechanical processes, as indicated by the loss of material in 
Figure 4D, and  in its most extreme manifestation, is  the total ruin as shown in Figure 4E. 

Figure 3. Percentage of pantheons showing each of the damages detected: A-Dampness, B-bio-
deterioration, C-efflorescence D-rust, E-loss of material, F-mechanical damage, G-scouring, H-dirt  I-
anthropic interventions, J-damages on the roof, K-vandalism, L-ruin. Own elaboration. 
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Figure 4.  Examples of damages detected in the pantheons of Jesús de Murcia's cemetery. A-dampness, 
B-oxidation, C-bio-deterioration, D-loss of material, E-efflorescence F-collapse.Own elaboration. 

As indicated above and shown in Figure 3, the manifestation that is most frequently found is 
the damp that is present in more than 40% of the pantheon. These are observed in the base, 
walls and roofs of the constructions, with the main focus of humidity located at the base, 
associated with a capillarity processes (Figure 5). Overall, the main causes that influence the 
appearance of damp are the lack of water drainages, the direct contact of the pantheons with the 
ground, problems in the evacuation of water in roofs, the humid atmosphere that is generated by 
the abundant vegetation and the lack of sunlight due to the narrowness of the corridors between 
pantheons. 

Figure 5. Percentage of pantheons affected by any type of dampness (Graph 1. Left) and percentage of 
pantheons affected by dampness in the base, front walls and roof (Graphs 2, 3 and 4). Own elaboration.

The second most common damage found in a series of affected samples, is the damage 
caused by biological agents, from microorganisms to invasive vegetation, detected in 39% of 
the pantheons inside the enclosure. This pathological manifestation is related to the presence of 
moisture and the wooded density found in the cemetery, a smaller affectation can be observed in 
the streets further from the entrance where the vegetation is less dense. Also linked to the 
dampness, 25% of pantheons appear to be affected by efflorescence with this casual connection 
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can be observed in how the efflorescence’s are distributed in the cemetery's enclosure. With a 
greater number of cases being detected in the south, east and west wings while in the areas with 
the least amount of dampness there is also a lower number of cases of efflorescence (Figure 6). 
It stand out  the absence of crust, due to the reduced level of pollution in the surroundings of the 
cemetery, since there is no traffic circulating inside except the sporadic access of funeral or 
family cars. 

In the metal elements the most recurrent damage is oxidation. Practically all the pantheons 
(99% of them) have metal parts as in carpentry, locksmiths or sculptural element. Of the 
oxidation observed in the metallic elements it is detected that in 23% of them is highly 
developed. According to the type of metal, oxidation is observed in 34% of the pantheons with 
ferrous elements, against 1% (a single case) in non-ferrous metals. 

This difference is also observed in the plant of the cemetery, as shown in Figure 7, it appear 
to be a greater concentration of oxidized metals to the south the oldest part of the cemetery,  
such as Fuensanta or Dolores streets, where ferrous products are more  predominant. On the 
contrary, in areas to the north such as Santa Eulalia or San Miguel streets, where the carpentries 
are mostly non-ferrous (mainly made of aluminium), the oxidation is minimal. 

Figure  6. In  black, are shown the pantheons with pathological manifestations. To the left for dampness 
and right  for efflorescence.Own elaboration. 

Figure 7. Shows the percentage of oxidation in metal elements depending on the type of metal (ferrous or 
non-ferrous) and their location in the cemetery. Own elaboration. 

4.2 Location and deterioration 
In all, a greater concentration of pathological manifestations is observed in the streets closest to 
the entrance and therefore, the older ones. Figure 8, shows the percentage of pantheons in six 
streets of the cemetery, affected by dampness, cracks and oxidation. In the three oldest streets 
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(Fuensanta, Santa María and Magdalena) the percentages are around in the 30-50% of the 
pantheons, reaching to over 75% the number of pantheons with damp in Fuensanta street On the 
other hand, in Patricio and Eulalia streets, as well as in Jesús Square which are of more recent 
construction, the percentages are between 0 and 20%. 

Despite the high number of pathological manifestations observed, most pantheons, show 
reduced or no damage. As shown in Figure 9A, most pantheons show a degradation of between 
0 and 15%, while the number of samples detected decreases drastically starting from 50% of 
degradation. The distribution of these percentages of degradation in the pantheons is not 
homogeneous but, as in the detection of damages, the highest percentages are concentrated in 
the oldest street, next to the entrance, while the percentage of damage decreases towards the 
north, the most recent zone. This variation of the degradation is shown in figure 10, in which the 
average level of degradation of the pantheons is compared, by streets, being greater in the oldest 
ones (Fuensanta, Santa Maria or San Isidro) streetsand lesser in the recent streets (San Patricio, 
San Miguel or Jesus’ square). 

Finally, it is worth highlighting the effect that the man’s action has caused on these heritage 
buildings. Directly by this action, are detected residual percentages of inadequate interventions, 
dirt and vandalism, as seen in Figure 3 3 the first case reach 10% while in the other two are 
limited to 1%. This small percentage of vandalism acts is related to the distance of the cemetery 
from nearby population centers. 

Figure 8. Percentage of pantheons with humidity, cracks and oxidation located in the oldest streets 
(Fuensanta,  María & Magdalena Streets) and of the recent constructions (Patricio, Eulalia street and 
Jesús square ). Own elaboration. 

Figure 9. A (left) amount of pantheons according to the percentage of degradation and B (right): 
percentage of abandoned pantheon because it's percentage of degradation. Own elaboration. 
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Figure 10. Average pantheons degradation by streets. Own elaboration.

However if “absentee” is considered as “man intervention”, this mean that the abandonment 
have an established relation with the Pantheons degradation. Of the 627 pantheon that have been 
studied, 19% are observed with evidence of abandonment, these coincide with the oldest 
pantheons of the enclosure and, in addition, they are among the most deteriorated. Figure 9B 
shows the percentage of abandoned pantheons according to its level of deterioration, 
determining that the greater the deterioration is, the greater is the number of abandoned 
pantheons. 

5 CONCLUSIONS 

The study of the pathological manifestations of the cemetery shows that in a same location can 
be found a range of damages that do not differ from those that can be detected in other types of 
buildings. Maintaining the initial idea of considering cemeteries as an "architectural catalog" 
(Bohigas, 1973), after the investigation carried out and the acknowledgment of its real situation 
it can also be consider as a "catalog of damages ". In which to know the evolution of the visible 
deterioration, the most frequent typologies and their possible causes. To which can be added for 
the object of this study (cemetery) the need to correlate pathology and neglect. 

The pathological study of the pantheons shows a high number of different and intensive   
ranges of damage. However, the vast majorities of damages respond, directly or indirectly, 
isolated or combined, to three factors: water, vegetation and the human action. Water is one of 
the main problems of any building, responsible for a large number of conditions, which are 
present in the pantheons; water is present and is the origin of the dampness, efflorescence, joint 
washing and oxidation. 

Vegetation is another problem with greater impact in the cemetery,  the development of 
organisms on the building is the second problem encounter on the site, affecting the  number of 
samples, whose origin has a direct relationship with the dampness mentioned above. 

On the other hand, is the human factor that is directly or indirectly responsible for a high 
number of pathological manifestations. Directly, the human being intervenes on the pantheons, 
modifying constructed elements or carrying out vandalism actions. Indirectly, the human 
intervention generates damages both by action and by omission, and it is by this last action, that 
has more influence it is the lack of conservation, that has more effect on the deterioration of the 
pantheons. Dirt, broken parts or the presence of fungi and mold reveal the abandonment to 
which these constructions are subjected. 

Finally, the study of the distribution of the damages in the compound shows a greater 
concentration of damage in the zones near to the entrance against to the most remote ones.  As 
we have seen, the construction of pantheons takes place during the 130 years of the cemetery, 
starting from the entrance making it way to the interior, that is why it can be see a direct 
connection  between the older the pantheons are the greater is their level of deterioration and 
abandonment. 

All the above turns the pantheons (monuments in the memory of the family ancestors), in 
forgotten constructions, stripping them of their remembrance status, and therefore, of its 
functionality causing that, with the course of time they will disappear depriving society of this 
catalog of architecture. As in the case of other buildings such as churches (Mileto & Vegas, 
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2002), fortifications (Cachorro, 2011) or other monuments (Ramirez, 2006), the study and the 
knowledge of the architectural and pathological reality will make it possible to highlight the 
huge funerary architectural heritage treasured by the cemeteries, and the state of deterioration in 
which they are, serving this as a starting point for their valorization and conservation for the 
future, recovering their function as a monument to the memory. 
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1 INTRODUCTION 

As internationally recognized, ‘places of worship are an important part of European cultural 
heritage’ (CEN, 2012). For this very reason, ‘the indoor climate is a critical factor in 
conserving the fabric of buildings and the objects they house’ (idem). 

Many churches, as the following case-study, were originally built without any heating 
system, which is frequently a need in face ofnowadays comfort standards of churchgoers. 
Introducing a new heating system in an historic building will enhance a deviation from the 
‘historical climate’ of the church to which artefacts have been acclimatized (EN 15757:2010 
(CEN 2010)) and, if improperly designed, it may cause damage and foster their deterioration. 

The Church of the Holy Family in Coimbrais located in the Old House of the XVIII century 
Seminary located in this Portuguese city. In 2012 the Seminary lost its initial function of 
forming priests;later in 2013, the historic centre of Coimbra was officially declared by 
UNESCO as a World Heritage and the city has become part of an important touristic circuit in 
Portugal.Recently, in June 2017, it was decided that the Seminary should also be open 
tovisitors, gaining a new touristic feature, just at a 800 m walking distance from the classified 
area of the University of Coimbra.In face of this new combined reality, the Rectorate of the 
Seminary has intended to submit the Seminary to significant refurbishment works, having 
already invested 50000€ to prepare the space for visitors. Moreover, as this decision also opens 
a new door for economic resources, a major intervention is foreseen, including the 

Historical climate assessment of a baroque Portuguese church 
towards the design of an appropriate heating system embracing 
heritage conservation 

L. D. Pereira, A. R. Gaspar, J. J. Costa & F. B. Lamas 
ADAI, LAETA, Department of Mechanical Engineering, University of Coimbra, Coimbra,  Portugal 

ABSTRACT: This paper presents the preliminary results of the study of the indoor 
environmental conditions (IEC) in a small baroque Portuguese church, located in a XVIII 
century Seminary (which lost its initial function in 2012). In 2013, the historic centre of 
Coimbra was officially declared by UNESCO as a World Heritage and the city has become part 
of an important touristic circuit. Recently, in June 2017, the Seminary opened to visitors. This 
new reality led the Rectorate of the Seminary to carry out significant refurbishment 
works.Aiming at the design of an appropriate HVAC system, a comprehensive study of the IEC 
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propose mitigating strategies. Herein, the early results of thestudy in the church – namely the 
analysis of the indoor air temperature and relative humidity – are presented and discussed, 
allowing to develop a series of valuable remarks, aiming also at improving thermal comfort 
conditions of churchgoers. 
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acclimatization of several spaces, including the Church (currently naturally ventilated and 
provided with two ‘domestic type’ gas heaters). 

In unheated Portuguese historic buildings, relative humidity is one of the most dominant 
problems, frequently enhancing mould growth. On the other hand, when churches are heated, it 
has been verified that, by increasing the indoor air temperature,sharp drops of relative humidity 
often occur and some irreversible detrimental phenomena of painting or wood cracking have 
happened (Bratasz et al., 2007). As such, aiming at the design of an appropriate heating, 
ventilation and air conditioning (HVAC) system, in compliance withthe international guidelines 
for conservation of cultural property  namely UNI 10829:1999 (UNI 1999), EN 15757:2010 
(CEN, 2010) and EN 15759-1:2012 (CEN, 2012), it was decided to initiate a comprehensive 
study of the indoor environmental conditions (IEC) of several spaces, before any intervention, 
for detecting eventual risk situations and eventually propose mitigating strategies. 

Concurrently, sustainable practices became binding: claimed by Pope Francis on its 
Encyclical letter (Pope Francis 2015)and also because international guidelines do say so –
Conservation of cultural heritage. Guidelines for improving the energy performance of historic 
buildings (BS EN 16883:2017, 2017), strengthening even more the need for a proper system 
design, aimed at minimizing energy costs and optimized energy efficiency. 

As stated in (Camuffo et al., 2010), ‘thermal comfort and the preservation of artworks often 
conflict with each other’. As such, herein, the preliminary results of the indoor environmental 
conditions (IEC) study of this small baroque church – namely the analysis of the indoor air 
temperature and relative humidity monitoring campaign conducted between June 7th 2017 and 
January 24th 2018 – are presented and discussed, allowing to develop a series of valuable 
remarks, aiming also at improving thermal comfort conditions of churchgoers. 

2 METHOD AND OBJECT OF STUDY 

2.1 Description of the church condition and artworks 
As aforementioned, the Church of the Holy Family in Coimbra is located in the Old House of 
the XVIII century Seminary located in this Portuguese city, Figure 1.a). It was designed by the 
Italian architect Francesco Tamossi, who accidently died in 1755 froma tumble of a scaffolding 
while directing the works, being replaced by another Italian, Giacomo Azzollini. In the last 
years it has been open to public every Sunday morning for the celebration of the weekly mass 
(at 11:00 for circa 1 hour) and it is also used by the small community of the Seminaryfor a daily 
8:00am mass. 

After entering the main iron gate of this unique site of religious heritage, people get tothe 
atrium and face the impressive door of the Church, made of exotic woods with inlaid mother-of-
pearls that were stolen by the French soldiers during the Napoleonic invasions, Figure 1.b). 
Inside this irregular octagonal-shaped church (Fig. 2.a)), wooden sculptures of four saints are 
exhibitedon the side walls: St. Jerome, St. Ambrose, St. Augustine and St. Gregory the Great. 
At the two side altars,one can see the statues of Our Lady of Conception and St. Joseph, made in 
Naples, and underneath the altars there are the relics of S. Liberato and S. Fortunato, macabre 
vestiges that aroused great curiosity. Under the arch of the choir-high there is an organ of tubes 
from 1763 endowed with a polychrome gilded-wood decoration. In the main altar stands a 
painting of Pasquale Parente representing the Child with the Doctors in the temple, who was 
also the responsible for the magnificent painted dome. The altar of the church is south oriented. 

Besides the claimed requirements of thermal comfort for churchgoers and the need for 
heating, the challenge of conservation of this heritage place is also an important premise.  

Some climate data relative tothe church condition are listed in Table 1. 
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Table 1. Main climate data. 

Site Geo. 
coordinates 

Distance Atlantic Coast 
(km) HDD* Average Monthly Mean 

temperature (ºC) [min - max] 

Coimbra 40º20’
-8º42’ 

89
41 1326 9.6 - 21.6 

* Heating Degree-Days (HDD) estimated on 18ºC (SCE, 2013). 

a) b)
Figure 1. a) Location of the Seminarysignalled with the dashed rectangle [Google Maps (2018]); b) 
View of the door of the Church. 

2.2 Measurement set-up 
As recommended in EN 15759-1:2012 Conservation of cultural property - Indoor climate - Part 
1: Guidelines for heating churches, chapels and other places of worship (CEN, 2012), it is 
important to define an appropriate ‘indoor climate with respect to conservation and thermal 
comfort’, starting from establishing the historic indoor climate. 

With this in mind, indoor air temperature (Ta, ºC) and relative humidity (RH, %) were 
continuously monitored in this baroque church between June7th 2017 and January 24th 2018. 
These parameters were measured and collectedwithtwo HOBO UX100-003 data loggers (Onset, 
2018), located atdiametrically opposed positions in the niches of St. Augustine and St. Jerome, 
Figure 2. Data were recorded every 5 minutes. 
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a) b)
Figure 2. a) Plan of the church and location of the two monitoring equipment; b) View of St. Augustine 
and St. Jerome wood sculptures. 

2.3 Guidelines and recommendations 
Data analysis was initially performed according to EN 15757:2010 (CEN, 2010), the European 
norm that points directly to the issue of ‘indoor historic climate’.It must be stated beforehand 
that this methodology could not be applied in full compliance with this standard, which requires 
a monitoring period greater than one-year;for this reason, future work is forthcoming. 
Nonetheless, the upper and lower hygrothermal limits were directly derived from the historic 
climate recordings, since EN 15757:2010 does not establish any tabled values. The estimated 
extreme values of these ranges were also compared with ASHRAE guidelines for indoor 
hygrothermal conditions for collections (ASHRAE, 2015). Complementarily, the estimated 
daily variations of the hygrothermal parameters (foreseen in EN 15757:2010) were also 
analysed accounting on values tabled inUNI 10829:1999(UNI 1999). 

Then, a second long-term data analysis was performed followingASHRAE specifications 
(ASHRAE, 2015). Although ASHRAE’s guidelines are not directly addressed to places of 
worship, several authors have aligned their analysis with these specifications (Maroy et al. 
2015), (Muñoz-González, León-Rodríguez & Navarro-Casas, 2016). As inHuijbregts et al. 
2012, ‘the potential damage risk of the collection was assessed framing the’ baroque church 
‘into Class B – appropriate for most historic buildings and presenting a very small risk for most 
artifacts’ (Dias Pereira, et al. 2017). As such, the following values were defined as acceptable 
ranges: 15  T (ºC)  25 and 40  RH (%)  60(if one-year data had already been collected, the 
following would apply: RHaverage ± 10 %). 
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Finally, the guidelines for heating places of worship as defined in EN 15759-1:2012 (CEN, 
2012) do also apply. Herein, six main heating systems and applications are presented, namely: i) 
warm-air heating; ii) infrared heating; iii) radiators; iv) wall heating through pipes; v) underfloor 
heating; vi) pew heating. This issue is debated more comprehensively in subsection 3.5. 

3 RESULTS, DATA ANALYSIS AND DISCUSSION 

3.1 Hygrothermal data –general overview 
In Table 2, a summary of all the hygrothermal recorded data is presented. Some initial 
comments are due: 

• The highest indoor temperature (27.8 ºC) was registered on the last days of Summer 
(September 16th at 2:35pm). It exceeds the commonly recommended value (25 ºC) but 
does not surpass the 30 ºC reference limit (ASHRAE, 2015); 

• The lowest T value was registered on January 15th at 6:00 am. This value is quite low in 
terms of thermal comfort (ISO7730, 2005), (CEN, 2007), but not so low in terms of the 
conservationof the artefacts (though risks are present). It should be mentioned that at 
6:00 am the church does not receive human occupancy, therefore this minimum value is 
not so relevant; 

• The highest RH value clearly exceeds the critical value of 75%, as defined in 
(ASHRAE, 2015);  

• The lowest RH value registered is above the ‘high-risk extremes’ (25-75% RH year-
round), (ASHRAE, 2015). 

Table 2. Summary table of all registered values (7 Jun 2017 – 24 Jan 2018). 

Parameter Minimum value Average value
(average + St dev) Maximum value External(1)

daily average (min - max) 
T (ºC) 12.5 19.8 ± 3.6 27.8 5.7 – 30.2
RH (%) 30.0 58.4 ± 9.3 84.3 29.0 - 97.0
(1)The outdoor climate data were obtained from one of the nearest meteorological stations, installed in the 
Polo I of the University of Coimbra1, circa 1km away from the Seminary. 

For the entire monitored period, data measured in the church are also shown in Figure 3.The 
presented values correspond to the average of the data collected by bothdata-loggers, since no 
significant difference was found between them, revealing spatial uniformity [average T(ºC) 
difference = 0.1± 0.1 and average RH (%) difference = 3.7± 0.9, between data-loggers]. These 
data are plotted together with the first analysis, performed in accordance to EN 15757:2010. 

As observed, the indoor temperature is relatively stable and does not ‘automatically’ respond 
to the outdoor temperature. It fluctuates smoothly: with the exception of a few «odd days» in 
September (14-17), represented by the black continuous ellipse in Figure 3.a). Moreover, the 
significant thermal inertia of the building is also well perceived in the abrupt external 
temperature fall in October and December, signalled by the black dotted ellipses also in this 
figure. 

Contrarily, the relative humidity fluctuated significantly and presented an almost automatic 
response to the outdoor conditions. This fact was promptly transmitted to the architect in charge 
of the restoration, as it could be the signal of an abnormal event. 

Though less than one-year data were collected, the following safety targets (the upper and 
lower limits, defined by the 7th and 93rd percentiles excluding 14% of the more dangerous 
fluctuations, EN 15757:2010), were determined: 13.0  T (ºC)  23.9 and 37.1  RH (%) 

 79.5. These values – specially the estimated upper value of RH – are discussed in subsection 
‘Discussion’. 
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a)

b)
Figure 3. Indoor and Outdoor recorded hygrothermal parameters plotted with EN15757:2010‘ safety 
targets’ bands of tolerable fluctuations: a)Temperature; b) Relative humidity. 

3.2 Hygrothermal data – short-term fluctuations 
Object deterioration depends on the absolute values of each of the hygrothermal parameters but 
also on their fluctuations in time. This is why short-term fluctuations, i.e. temperature and 
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relative humidity daily cycles are foreseen in various norms, namely EN 15757:2010 and 
UNI 10829:1999. 

Following the data processing proposed in EN 15757:2010, daily fluctuations (upper and 
lower limits) forthe whole monitoring period were estimated (Fig. 4). 

-10.4 RH (%)  10.2 -0.4 T (ºC)  0.6
Figure 4. Short-term fluctuations ofthe air temperature and relative humidity indoors, according to 
EN 15757:2010. 

The RH fluctuations would be critical, if compared to UNI 10829:1999: for wood objects(e.g. 
wooden sculptures), the maximum acceptable fluctuations are T = 1.5 ºC and RH = 4%. 
Nonetheless, the estimated T values, following EN 15757:2010, are even more demanding. When 
compared to ASHRAE’s specifications, RH limits determined by EN 15757:2010 are close to 
those proposed by Class B for conservation, but T upper and lower limits are also stricter than 
one of the most demanding classes for conservation, Class A, normally applied for spaces 
provided with HVAC systems. 

In Table 3, extreme daily variations registered of T ( Tmax/min) and RH ( RHmax/min) are 
reported, as well as daily T/RH percentage of compliance according to different regulations, 
including two different classes for conservation defined in ASHRAE. 

Table 3. Summary of daily variation of the hygrothermal parameters. 
Guideline/ 
Parameter 

T (24 h) 
(% compliance) 

T (24 h) 
(max – min) 

 RH (24 h) 
(% compliance) 

 RH (24 h) 
(max – min) 

ASHRAE A (1) 99.1
5.9 – 0.1 ºC 

23.7
23.7 – 5.5% ASHRAE B (2) 100.0 99.1

UNI 10829(3) 98.3 0.0
(1)T: ± 2ºC and RH: ± 5%; (2)T: ± 5ºC and RH: ± 10%;  (3) T: ± 0.75ºC and RH: ± 2%. 

3.3 Hygrothermal data – analysisfollowing ASHRAE’sspecifications 
In ASHRAE 2015, air temperature and relative humidity values are presented within a table 
with different classes of control and corresponding risks and benefits for collections. As 
previously mentioned, the current case-study was framed in Class Bfor conservation.  

Since the initial impression of the collected data was that the recorded parameters did not 
totally fit the recommended intervals, it was decided to perform a data analysis distributing the 
recorded values according to the reference intervals, as presented in Figure 5. Additionally, RH 
data were explored according to other option suggested in ASHRAE, the historic average 
(ideally, the annual average should be used). 
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a) b) c)
Figure 5. Distribution (%) of the monitored data according to the ASHRAE recommended intervals for 
conservation Class B: a) Temperature (15-25 ºC); b) Relative Humidity (40-60 %); Relative Humidity 
(48.4-68.4 %) – defined by RHaverage ± 10 %. 

Lastly, in Table 4, the percentage of simultaneous compliance of both parameters is 
presented. The obtained results are significantly unsatisfactory, mostly due to the high RH 
values registered inside the church.

Table 4. Simultaneity of parameters percentage of compliance (7 Jun 2017 – 24 Jan 2018). 
T (ºC) (15-25) RH (%) (40-60) RH (%) (48.4-68.4) Simultaneous compliance (%)

X X 38.8
X X 44.3

3.4 Possible heating systems 
As earlierstated, six heating systems and applications are plausible, according to EN 15759-
1:2012 (CEN, 2012): i) warm-air heating, which is suited for medium-size and large buildings, 
and therefore does not apply in the present case-study; ii) infrared heating, instead, is suited for 
intermittent and local heating (though attention should be driven towards ‘particle deposition 
due to the convective rise of the air’); iii) radiators, mounted on walls or on the floor have an 
overall strong impact and ‘most will cause convective movement of warm air and possible 
particle deposition on walls and ceiling’. Therefore,they should preferably not be applied in the 
Church of the Holy Family (besides that a security distance should be kept from the most 
sensitive objects); iv) wall heating through pipes is equally quite invasive and. as stated in EN 
15759-1:2012, it 

‘shall not be installed into walls of historic or artistic value’and ‘quite invasive, not 
well suited for intermittent heating due to the high thermal inertia of the system”; 
v) underfloor heating, which‘shall not be installed in floors of historic artistic 
value, not well suited for intermittent heating due to thermal inertia of the system’; 
and, finally, vi)pew heating. Alike ii),it ‘is well suited for local, intermittent and 
mixed mode heating’. 

On the basis of this assumption and the requisites/preferences of the 
Seminaryrepresentatives– a heating system compatible with both comfort needs and 
preservation requirements, three main hypotheses emerged: infrared heating, underfloor heating 
(suggested by the ownership –whohas been warned of the small efficiency and 
inappropriateness of this system to the current case) and pew heating. 

Though localized heating systems, such as pew heating, provide direct heat where it is 
effectively required (to people attending the mass)  without dispersing to much heat to the 
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entire church and not affecting the exhibited items or promoting strong hygrothermal variations 
, it has not yet been unanimously acceptedas an efficient thermal comfort strategy. For 

instance, while Camuffo et al. (2010) and Aste et al. (2017)presentit as a quite 
satisfactorysolution, Makrodimitri, Papavasileiou & Campbell (2011) identify this heating 
system (associated with an intermittent use) as the most energy efficient one,howevernot 
providingthermal satisfactory conditions and presentingsomedeterioration risks due to large 
fluctuations of the hygrothermal parameters enhanced by the intermittent local heating. 

3.5 Discussion 
From the preliminary assessment of the indoor environmental conditions in this baroque 
Church, based on the 8-month measurement campaign carried out from June 2017 to January 
2018, it can be stated that:generically, relative humidity is a bigger problem than the air 
temperature. Nonetheless, it is comprehensible that, having been registered indoor temperatures 
lower than 15ºC, churchgoers demand heating on behalf of an improved thermal comfort 
condition. The criticality of RH stands out mainly because: i) the maximum RH value was 
higher than 75% and therefore it presents already a risky situation; ii) daily fluctuations are 
quite significant, presenting a wide range of values; iii) it was not possible to identify a special 
seasonality effect of the outdoor conditions relating indoor RH. In both Summer and Winter 
periods, extreme values (very high and/or very low) were recorded. RH monitored values stress 
the urgency of a proper control of this parameter – more than a need of ‘heating for comfort’, 
the values cry out for ‘conservation heating’ (as a possible combined strategy, during winter 
time, for reducing RH). 

Looking for a proper HVAC system, this study was initiated with the definition of ‘safe 
hygrothermal ranges’. Nevertheless, the estimated ranges (established according to 
EN 15757:2010) cannot be immediately followed: i) more data is required (395 days in total 
should be monitored continuously); the lowest and highest peak values of RH are 
somehowdangerous – instead of 79.5 %, a maximum limit value of 75% should be considered 
(ideally, a 70% maximum would be desirable). Instead of 37.1%, it would be better if RH did 
not drop below 40%. 

Naturally, shortening this interval will reduce even more the percentage of simultaneous 
compliance of both parameters T and RH, reinforcing the need of a detailed environmental 
control. It is worth mentioning that, according the EN 15757:2010 approach, the safe target is 
composed by dynamic values, changing with time and based on the historic climate. Therefore, 
the extremes of the safe target should be used exactly as that, not as static references. 

4 CONCLUSIONS 

This paper provides an insight on the significance of the indoor hygrothermal assessment of 
worship spaces in historical buildings towards the design of anappropriateheating system. 

The study followed the methodology suggested by the relevant normalized standards, starting 
by establishing the historic indoor climate. Moreover, is was shown that, though further data are 
required to complete this study, the obtained values – determined according to the most recent 
guidelines  cannot be immediately implemented, i.e. used as references. It is essential a more 
informed and conscious analysis of the determined range of values. 

Additionally, three possible heating strategies were defined: infrared heating, underfloor 
heating and pew heating. As highlighted in (Bertolin, et al. 2015), and citing the standard EN 
15759-1:2012, ‘in case of conflict between thermal and conservation, the latter has priority’. As 
such, a thorough discussion of the pros and cons of these three hypotheses is forthcoming. 
Possibly, energy simulation models will be used and contribute to highlight the differences of 
these three solutions, adding some important criteria to the discussion andfunding a more 
informed and clear decision-making. 
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1 INTRODUCTION 

The Sacred can, many times, be mistaken for the sublime. However, these are two realities 
substantially different. 

The Sacred is what transcends the sublime, since it is beyond the physical world. The 
sublime, although with its incommensurable determinations,belongs to the physical world, 
which according to Hegel,is a determinationof the idea. 

The being is only a being through its self activity.The sublime refers to the being’s self 
activity, which in its infinite objectifications, consists, always, on a predication in the particular. 

For this transcendence to exist, it´s necessary for the subject to invest the object withmeaning, 
so that he can induce the “universal”, a condition of the Sacred that refers to the being in itself, 
in its substance, in its fullness, in the immobility of itsperfection. 

The sacred in religious architecture trough history

L. M. L Sêrro 
Fundação Minerva, Portugal 

ABSTRACT: Architecture itself is not sacred, but can for itself induce the feeling of the sacred. 
The content of this article proposes to analyze the way in which this induction is produced, and 
it is therefore necessary to define and understand in what consists the sacred, the matter of 
architecture, its appearance, its substance, and the feeling of the sublime. On the sacred we refer 
to what it encompasses, that is, the concept of Numinoso; "Mystery Tremendum; the 
fascinating; " the Majestas" and the enormous. On the matter of architecture, that is the space, 
we will make a philosophical and succinct but objective analysis; On the substance of 
architecture which consists in its geometry, we will refer to its philosophical aspects and its 
concreteness in the regulatory layouts and in the "sacred geometry". On the feeling of the 
sublime which has a similar analogy with the "sacred", being however, differentiated from it, 
we will analyze this difference in relation to the content of the sublime in Kant and Hegel. But if 
in the theoretical scope the questions of lexicon and concepts are determinant, to understand the 
architectural appearance through the constructed form, it is necessary to analyze the 
evolutionary course of architecture through history. For this, in this article we will follow the 
division of art into three different periods, defined by Hegel in the second part of his work: 
"Aesthetics: the development of the ideal in particular forms of art." These three periods are 
denominated by Hegel in the following way: "symbolic art"; "Classical art"; and "Romantic 
Art". The architecture represented in them, expresses, in a proper and coherent way with the 
period in which it is inserted, the sacred and the sublime. As a conclusion, we find that the 
induction of these feelings places the human being in a position of profound humility and 
smallness in the face of a transcendence that surpasses it, which is part of it, and which, through 
awareness of its existence, surpasses it. It is in this biunivocal movement that our relationship 
with the sacred consists, that is, our integration into the "UNO" that we are a determination, and 
that we are substantially part of it. 
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“this is how art and religion find their union in philosophy: in one hand, she is is unify the 
objectivity of art which, by losing what it had of sensitive, of this loss finds a compensation 
in the highest form of the objectivity, this is, of thought; it unites, on the other hand, the 
subjectivity of religion that is purified itself until it constitutes the subjectivity of thought. 
This thought constitutes, in fact, the most intimate and authentic subjectivity, and the true 
idea, which is also the most complete and objective generality, which can only be perceived 
in thought as such” (Hegel, 1993:67). 

This movement regarding the determination’s ideal of the subject in the object and its 
reflection on the subject which originated it, is made not only through the symbol’s meaning, 
with the subject’s awareness, but also through its feeling. This feeling is not limited in its 
objectivity; on the contrary, it transcends it without defining any limits.It emerges from the 
subconscious to the conscious and to the subconscious returns, without really having 
left.However, the determinations that induce it fall into space and time which, according to 
Kant, are the à priori foundation of every phenomenon. 

Architecture and music are the forms of art that best express a connection between these two 
“númenos” and as a result, the best to induce the Sacred and the sublime’s feeling. 

In this article, we focus only on architecture: its objectifications, its meanings, its relation 
with time and space and how, while supporting other forms of art (sculpture, painting, music 
and poetry), it uses them as resources to transcend the material and, in its immateriality, 
expresses the absolute. 

2 THE SUBLIME 

Sublime etymologically means inner limit, which, in its subjectivity, reveals primarily anon 
limit... the sublime can be found also in a shapeless object, for as long as a dimension of 
unlimited is represented in him or troughit and despite this is added to it the thought of the 
dimension of its totality” (Kant, 1995:225).

This non limit is what characterizes the sublime and infuses its feeling. The sublime, in 
general, is an attempt at expressing the infinite. This attempt does not find in the world of 
phenomenon any object worth representing. The infinite, because of that, should be completely 
abstracted from the objective world,staying internalized and remaining as an infinite,ineffable 
and inaccessible, to any expression by the finite. 

“(…)In this way we find ourselves facing forms that are immediately destroyed by the content 
that expresses it, in such a way that the expression of the content means at the same time the 
disappearance of the expression. This is what characterizes the sublime” (Hegel, 1993:207)” 

Nevertheless, this infinite, which is in its essence the self activity of the being, remains as 
infinite, like negativity, a potency of becoming from the being and, as such needs the 
phenomenon world to reveal and to manifest the incommensurability of possibilities of one 
objective determination. This objectivity is the consequence of the self activity of the being in 
which is completed. 

"To be cause and effect, that is the essence of matter; his being consists only in his 
activity”(Schopenhauer, 2009:32). 

This activity, by its nature, manifests itself in two different ways: In the infinite space or in 
the action’s strength. 

"The sublime object can be considered in two ways. Either we relate it to our understanding, 
and we try to envision an image or an idea; or we relate it to our vital force, and we consider it 
as a power before which ours is nothing.”(Schopenhauer, 2009:19)"

It’s these double magnitudes that Kant analyses in its third critic and designates them through 
“mathematical sublime” what is referred to space and “dynamic sublime”, and what refers to 
force. Kant, actually, gives us a definition to mathematical sublime:"We call sublime which is 
absolutely big"(Kant, 1995) 

Well,absolutelylargeis what nothing can be larger than what it is, which surpasses every 
magnitude and, consequently, cannot be apprehended by the senses. But, if nature is a 
determination of the idea, it not only manifests exclusively in extension, but also, in creative 
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magnitude. Kant defines this creative magnitude for dynamic sublime which expresses the 
telluric forces of Nature. 

“Force is a power that is greater than great obstacles. This force is said to be a 
power when it manifests its superiority even in front of the resistance emanating 
from that which possesses a force. Nature, in the aesthetic judgment that considers 
it a force without power over us, is dynamically sublime. "(Kant, 1995:242). 

Thus, understanding the sublime, resides just like the beauty, in the idea that according to 
Hegel, is the union between the concept and its objectivity. 

“This totality is the idea, which corresponds not only to the ideal and subjective unity of the 
concept, but also to its objectivity, which, without presenting the slightest opposition to the 
concept, relates it to itself.” (Hegel, 1993:69).

This totality is the supreme truth and substance of beauty: “By saying that beauty is the idea, 
we mean that beauty and truth are one and the same (...) The beauty is defined as the sensible 
manifestation of the idea “ (Hegel, 1993:70).

When this sensiblemanifestation of the object, defined by the feeling related to the idea of, as 
a whole, the subject expresses a feeling of happiness and fullness which is the consequence of 
beauty. 

However, the sublime also resides in the idea, but without representation in the phenomenon 
world and without having any limit to any object that may manifest it remaining so, in complete 
disagreement with the idea. Therefore, the subject experiences a feeling of annihilation, which is 
solved by the transcendence of reason. What differentiates, then, sublime and beauty? While the 
sublime consists on the idea’s negativity, the beauty expresses itself through positivity1. 

Although Hegel may consider the sublime as an expression of the absolute, it should be 
established between one concept and another the following difference: While beauty is a 
determination of the idea, sublime is its potency of determination, either fall into space and 
time, condition of its existence and thus, are always from the particular’s domain. 

The Sacred, precisely because it´s not a determination does not fall into space and time, and 
so, it coexists in an immobile eternity in itself, in “Uno” Absolute. 

Architecture infuses the feeling of beauty through clarity and proportions of its forms defined 
by a limit; the feeling of mathematical sublime by the annulment of its continental plans; the 
feeling of the dynamic sublime through dimension and mass of its built elements, augmenting 
them enormously in relation to the human’s scale. 

3 THE SACRED 

If the natural world is a determination of the idea, even with infinite configurations and possible 
magnitudes, it remains that only the Absolute is true, since from it derives the substance of any 
determination, which, once reaching its end, it degrades and dies, returning to the absolute that 
originated it, resuming a new process of predication.Therefore, death is seen and venerated as a 
divine process and so, considered a ritual as such.

The relation between Absolute and the natural world is, so, a negative relation, because it is at 
last, a God’s magnitude. 

“Such relations are of a negative order, in the sense that together, and in spite 
of the number, power, and greatness of phenomena, the world is expressly defined 
in relation to substance as a negative element as created by God, subordinated to 
God, and serving to God (…)The existence of the finite is, however, an existence 
without substance and, in face of God, the creature is impotent and perishable in 
such a way that, with goodness, the justice of the creator manifests itself as that 
which is negative in itself , showing at the same time his own impotence the 
substance that it is only endowed with power” (Hegel, 1993:211). 

Therefore, the physical world can only give the appearance of God’s “Will” and its 
determinations only express the sacred which, can only be induced by feeling. 
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"The One is therefore none of the beings, and is anterior to all beings. (...) 10 -
What is it? - It is the power of everything: if it is not, nothing exists, neither the 
beings nor the intelligence, nor even the primary life, nor any other, It is above the 
life and cause of the life, the activity of life, which is all being, is not first; it flows 
from him, as from a source.” (Plotin , 2003:166) 

This existence, remains immobile, in its unit, beyond any natural world’s phenomenon.“ I 
answer that God is totally simple that can be proved in several ways:

1. From the foregoing. As in God there is no composition nor quantitative parts, 
because it is not a body; neither of form and matter, nor of distinction of nature 
and purpose; neither of essence and being, nor of composition of gender and 
difference, nor of subject and accident, it is clear that God is not composed in any 
way, but totally simple”(Aquino, 2003:182). 

This existence“Una” in itself, simple in itself, that exists beyond space and time, that is 
eternal, is thus, incomprehensible, doesn’t admit representation, and it is revealed to us by the 
negativity of its existence.“For the one  who denies his existence concedes it to exist“ (Aquino, 
2003:162). 

Only by us it can be felt, since any other form of knowledge is forbidden.It’s this feeling 
which presents the various forms that we move on to analyse and where through architecture 
(combined with all the other arts) can be induced. 

3.1 O numinoso 
Numen designates divine spirit that proceeds from “Proto-indo-Europeu”neu, which means a 
nod of agreement (with the head); the same meaning possesses,in Latin, the wordnuere, 
associated tothe divinity. However, the physical expression of such “nod of agreement” reveals 
a feeling where the human being finds himself in a position of incapability in reaching or relate 
to a divinity, even if in a phenomenon context. Rudolf Otto defines this feeling as “feeling of 
the creature’s state”, “which is abyss in its own nothingness and disappears before what is 
above all the creature” (Otto, 2005:19). It’s in this immaterial disproportion where the human 
being creates the “mysteriumtremendum” emotion. 

3.1.1 Mysteriumtremendum 
In order to understand this definition it’s necessary to analyse it in separate parts: 

Mysterium is something ignored, that doesn’t yet have a defined configuration, but in this 
case itis essentially a mirium, which is derived from the neutralmirabilis that means wonderful. 
“the mysteriumif we except the element of thetremendum can be defined more accurately as 
mirium ormirabile” (Otto, 2005:38). In other words, the opposition between the human being 
and the wonderful is the relation insurmountable and unreachable. This mirium, which refers 
indefinitely to “the other” without configuration creates in the subject thetremendum
feeling.This feeling, because of the disproportion between the subject and the object, is what 
“makes us tremble”. But, precisely, this object is not an object in itself (otherwise it would be a 
phenomenon) thetremendumis lived by the subject from two different and complementary ways: 
Terror and Awe. 

3.1.2 Terror and awe 
The word terror comes from (Proto- indo – Europeu) “tres”, which means tremble. It´s a 
subjective feeling, because the horror that originates is an objective feeling. Since 
mysteriumtremendumisn’t an object, the subjective Terror (tremble) is transformed by the 
subject into Awe that manifests not only in its smallness before God, but a conceptual 
“admiration” of appeasement of anguish and terror. This admiration is a “mirium” not 
materialised in a defined object. “the mirium, as such is still not admirandum. It becomes this 
when it joins the fascinans and augustum elements” (Otto, 2005:38). 

However, it’s necessary for the representation of our empiric intuition a transcendence, which 
is revealed in an object. “While totally the other the myrium is above all the unattainable the 
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incomprehensible theakatalepton as Chrysostom says: it escapes our understanding insofar as it 
is transcendent to our categories” (Otto, 2005:43). 

Well, if it’s necessary an indeterminate object for that empiric intuition to exist“The 
indeterminate object of an empirical intuition is called a phenomenon”(Kant, 2010:61)it 
inducesin the subject 2 types of feelings: in an internal subjectivity context “the fascinans”; in 
an external subjectivity domain “the augustos” or“majestas”.

With terror and awe the fascinatingcapturesus in its domain and attracts us unconditionally 
even if this domain is indefinite or immaterial. But, the “majestas”, which is an external 
subjectivity, submits voluntarily the subject to the object, in a consensual submissive attitude, 
where the object’s superiority, like itis reflected inus, with our consent, and as a result, we 
somehow approach it to a parity ratio. It’s these feelings that are induced by architecture 
through the experience of its space, the scale ratio between its elements and in the symbolism 
which it surrounds itself. 

Figure  1. Statue of Zeus at Olympia https://justwatchingpaintdry.wordpress.com.

4 THE EXPRESSION OF THE SACRED AND THE SUBLIME THROUGH  
RELIGIOUSARCHITECTURE 

Architecture, as a built object, is a predicated image of our inner self and because of that, a 
symbolic object. As a symbol, it has two parts that are intrinsic and inseparable: 

⎯ A plan of expression which corresponds to its appearance and external form is the 
material partof the symbol. This part, in architecture, is related to the style. 

⎯ A plan of content is what establishes the meaning’s value and is considered the 
symbol’s immaterial part. 

Hegel, in his work “Estética” studied the relation between these two plans and as an 
analytical method subdivided the history of the human art in 3 main phases: Symbolic Art; 
Classic Art and Romantic Art. 

In Symbolic Art, this covers the rearmost period of the human history, involving the 
Palaeolithic art and the oriental arts, Sumerian and Egyptian...Since the meaning hasn’t yet 
found an outside form that is able to express its plenitude so, the expression’s plan isn’t suitable 
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to the content plan.In this phase, art doesn’t yet express beauty; instead, it tries to reach it on an
external dynamic way. 

“we have symbolic art in the first place. In it the idea still seeks its true artistic 
expression; Still undetermined and abstract, it does not have in itself the elements 
of its outward manifestation, and finds itself in the face of nature and human events 
extrinsic to it” (Hegel, 1993:173).

In Classic Art, which corresponds to the Greek and Roman civilization, the form and 
meaning are found in full agreement. They take place mutually in a concrete unit. The content 
plan penetrates in such a way the expression plan, that in this phase,it finds itself in its 
completeness and reaches beauty as the ultimate end of its purpose. 

“So the spirit determines itself and in itself as a free subject and thanks to this 
self-determination finds in its own concept the external form that suits him and 
which can join the part of the reality that belongs to him. This simple adaptation of 
content and form constitutes the second form of art, classical art. (Hegel, 
1993:173) 

Lastly, in Romantic Art, which begins in the Byzantine Art and extends until mid XIX 
century (just like the Symbolic Art), the meaning stays also inadequate to the form, but, since it 
transcends in such a way, doesn’t find in itself a direct expression. 

Here, the plan of expression has only the duty to suggest or induce the content plan and as a 
result, it’s not the form’s beauty “pulcro” that is looked for to reach, but, in its internal action, 
it’s the moral beauty “honesto” , which is suggested by the form, even if this form is ugly. 

“When, thirdly, the idea of the beauty conceives of itself as an absolute spirit, 
and therefore free in itself and for itself already does not need to be fully realized 
by external means because only exists as a spirit. Thus it destroys the fusion 
between the internal background and the external manifestation that had been 
realized by the classic art and returns to itself.”(Hegel, 1993:173). 

Architecture, as an artistic object, fits in perfectly in these three phases, but possess, above all 
forms of art, a full unity between interior and exterior. 

The exterior manifests its appearance, the composition of its elements, the proportion and 
scale of its constitutive elements, the mass of its continental plans and the relation between its 
spaces which defines the form inherent in it; the interior consists on space that is defined and 
understood, since its matter is constituted from it. This space is interiorised in the sensible 
dynamic of the path of the subject, even if that path establishes a relation between the subject 
and the exterior of the architectural object. This special relation, even if it’s differentiated, is 
always interiorised by the subject; lastly, the geometry that relates these two aspects is its 
substance. “geometry is a science that determines synthetically, and yet a priori the properties 
of space. (...) but this intuition must be found in us a priori this is, before our whole perception 
that any object, therefore being pure intuition and not empirical“ (Kant, 2010:66). 

However, architecture to be able to, in all its plenitude, become the concrete manifestation of 
the idea, uses the other forms of art, making them auxiliaries of its expression and content plans, 
encompassing them in one only unit, making, thus, a total master piece. It’s this total master 
piece that expresses the sacred. 

Let us analyse, then, architecture in these three art periods defined by Hegel. 

4.1 Simbolic art – eeligious Egyptian architecture 
What appears first, when it comes to Egyptian architecture, is the ponderosity of its constitutive 
elements. The plans of these built masses are more than mere built plans; they are an historic 
description’s support, an open representation to all of the collective memory of people. This 
representation is made through the engraving (hieroglyphics) and painting which manifests the 
pulsating life of a society and, thus, insufflates an added value to the solemn and solitary built 
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mass. In completing this value, the colossal and rigid structure, is freed from architecture, living 
by itself. 

“human figure thus acquires another form manifesting the tendency to orient 
itself to the interior and to the spiritual, although the efforts made in this direction 
have not yet reached their end, which is spiritual freedom in itself. So the human 
figure is revealed deprived of quiet freedom and clarity, colossal, heavy, petrified, 
the arms and head glued to the body, without grace or living movements” (Hegel, 
1993:205). 

In addition to this impression of solidity, is the scale which infuses in the subject the feeling 
of its smallness and impotency annulled by the compensation of reality, having been produced 
by the subject itself, sublimating its annulment.It’s through the exterior that Egyptian 
architecture expresses the dynamic sublime. 

However, it’s in its interior where the mathematical sublime will manifest the subject, leaving 
behind the colossal object, colourful and strongly illuminated which sharply contrasts with its 
dark and tenebrous interior. In this interior is impossible to distinguish the limits of space, since 
it is obstructed by the colossal columns that get lost in the darkness among it. This difficulty in 
defining of space creates in the subject a feeling of no limits which becomes feelings of horror 
and expectation.It’s the mathematical sublime. 

Figure  2. limestone reliefs at a mortuary chapel http://ngm.nationalgeographic.com.

Furthermore, another more dynamic feeling impels the subject to a straight path to the 
tabernacle, completely dark, secret and without configuration. It’s the fascinans which scares, 
betrays and even reveals the sacred, what is beyond the sublime which is manifested by its 
absence or a predication of any form. 

Its continental plans continue to be a support to thecolourful relief of life from life’s 
description. This description is made linearly similar to a written text to be read according to a 
path previously established.The subject travels across a completely dark space. Only the 
illumination created by his torch leaves those descriptive figures to emerge from darkness, 
where they were submerged, to the light, and to the darkness they return after the torch, that 
illuminated them, goes way. 
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But, what the substance of architecture is consisted of is geometry and this geometry is the 
action’s figuration of the number that reaches its fullness in archetype (figurate number). This 
action presupposes a support like “kora” (receptacle), a space and time, which, in its fullness, 
means the end of an action. As a result, the archetype it’s in the limit of time and no time- 
Eternal, between the action and respite, between the predication and the absolute. 

In architecture this trace consists of a geometrical archetypalform which defines the object 
and gives a meaning. Therefore, the architecture’s traces, although not perceived, are felt and 
lived in the interior of the subject. They represent the eternal in architecture. 

In Egyptian architecture, this geometry, in addition to its archetypal forms, base its 
proportions in human representation. 

"The Egyptians remain faithful to philosophical reason and make measurement 
an expression of Knowledge; that is to say, the measure has for them a universal 
sense of the things of the world with the things from above (equivalent to these vital 
ones), and not only an immediate practical sense as in the C.G.S. of current 
science, a simple system of quantitative equivalence." (Lubicz, 1995:55). 

Through the gold number, (that as an irrational number transcends all reason) we are able to 
represent not the determination, but an evolutionary predication of Human Kind.This becomes a 
microcosm in itself, a mirror of a cosmos which physically transcends it, but since aware that 
we are a divine creation, we submit it to reason. 

The sacred resides, then, in that awareness and in the dematerialisation of every form and 
power induced by thetabernacle darkness, in death and in the archetypal geometry of the trace. 

4.2 Classical art – Greek and Roman aeligious architecture 
In classical art, the expression’s plan and the content’s plan of the symbol adapt mutually in a 
perfect consonance.The form completely expresses the meaning. 

“The essence of art which consists of free totality, which results from the 
intimate union between the content and the form that is most appropriate to it ... It 
is in the ideal that this union between content and form that characterizes classical 
art is realized. This satisfies thus, due to this adequate representation the demands 
of the true art, the art that is in accordance with its concept” (Hegel, 1993:241). 

When the form suits entirely the ideal, it reaches beauty in its essence. On the contrary to the 
sublime, which has no limits, in geometry, beauty is portrayed by the limit of its object, by the 
proportion of its parts and by the perceived geometry of its form. “Since so externalized, truth is 
offered to consciousness, and the concept is inseparable from outer manifestation, the idea is 
not only true but it’s also beauty. The beauty is defined, therefore, as the sensible manifestation 
of the idea.“ (Hegel, 1993:70). 

It’s this adequacy of the form to the idea that produces in the subject a feeling of 
completeness and happiness which universally is represented in human’s psyche as paradise; the 
“olimpo” which is the “topos”( space invested with meaning)of Gods that are archetypes of 
Men. 

Since Human Kind is considered in itself as microcosms, every art should geometrically 
represent it. That’s why, in classic art, the human figure appears firstly in that representation. 
The (Arkhe-tékhton) architecture, although as an object built with thosearchetypes, does not 
represent figuratively the natural world. Its objective in itself and that geometry, which through 
traces is defined, transcends it in its appearance and as substance makes it itself, in its universal 
concept.  

But, this beauty, in an exterior reading, is a sensible beauty, an aesthetic (aisthésis)2 therefore, 
an objective determination. 

However, when the subject passes from the exterior to the interior entering the nave, which is 
dipped in the gloom, the vision adaptation is not immediate.As a result, the first sensation in 
entering an indefinite space it’s again the mathematical sublime which just in the interior of the 
building is induced.On the contrary, a different reality immediately imposes itself: It’s the 
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God’s statue’s scale that, majestic, solemn and static, fills with its presence all of the space 
that’s surrounded. This scale between the statue and the interior space, reflects immediately in 
the subject, which because its smallness annihilates itself towards the colossal dimension of the 
object that it faces. 

“Monstrous is an object when, by extension, it annihilates the end which 
constitutes its concept. Colossale, on the other hand, is simply the presentation of a 
concept that is almost too big for any presentation (a concept that is on the verge 
of monstrous relative); because the end of the presentation of a concept is made 
more difficult by the way in which the intuition of the object is almost too great for 
our power of apprehension” (Kant, 1995:234). 

Here, the feeling of the dynamic sublime is also induced. However, this feeling of smallness, 
although compensated and sublimed by reason, is in turn confronted with another feeling, 
neither surpassed or understandable: it’s “Majestas” or “Augustus” what this new feeling 
induces in the subject afascinans, a feeling of horror and simultaneously irresistible attraction to 
the object that produces. But, although this object materialized in the God’s colossal figure, 
possess another reality, superior to its figuration: the fascinating, the immaterialand indefinable. 
It’s the sacred in its unique possibility to be induced.  

Just like in architecture of the symbolic art, the sacred is materialized in the geometric 
traces(perceptibly imperceptible, but sentimentally cognizable) and related to the fascination of 
the representation of God’s colossal statue which submits everything in its presence. 

4.3 Romantic art - from Byzantine art to Romanticism 
In classic art, meaning and form create one only unit in the perfect reciprocal adequacythat 
exists between both parts. Just like symbolic art, in romantic art the symbol is also inadequate to 
the form. However, there’s between them a substantial difference: While in symbolic art, the 
meaning hasn’t found the form that expresses it yet; in the romantic art the meaning transcends 
in such a way the form that it lives in a complete unit with itself. Thus, the form only induces 
the meaning not through sensible knowledge “Aisthésis”, but through the image that we possess 
from it in us and expresses it exteriorly as behaviour. 

“Thanks to this awareness of signification as a simple and independent element, 
its separation from concrete manifestations recognized as adequate is 
consummated; And if in spite of such separation seized by consciousness, form and 
signification continue to present, due to the demands of symbolic art, relations of 
an intrinsic kinship, this does not already comes, neither of signification nor of 
form, but is a result of a third element which, following only its subjective intuition, 
between signification and form discovers relations of similarity and, from such 
relations, concretizes the meaning clearly apprehended by the image that 
approaches or resembles it” (Hegel, 1993:183). 

Therefore, the expression plan, no longer requires being beautiful, the image that we possess 
from it is enough.The image of Christ crucified isn’t beautiful nor the iconic representations of 
hell and the deformed figures which represent sin, but overcoming these deformities with the 
redemption of the soul is what’s beautiful in itself.  

The architectural object, involved in this concept, doesn’t look for the sensible beauty as 
classic art, seeks in return for the presence of its solid built masses or for the materializationof 
its continental plans to reach the idea in the subject of the feeling of sublime and sacred. 

In this Hegelian division of art, there are three sub periods important to have in mind: The 
Byzantine art; The Romanesque-Gothic art; The Baroque Art.  

4.3.1 Byzantine art – interior of Mediterranean churches 
The Byzantine art is the neo platonic philosophy expression, which refers to the soul as a 
diaphanous being, transparent, without weight or configuration that floats in a world full of light 
that passes through all. 
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In byzantine architecture, the representation of this world of light is done through glowing 
golden mosaics, which cover the interior spaces’ surface. Therefore, dematerializingits 
continental plans, portrayingteophanicfigures and natural world’s elements without scale and 
weight, without a perspective that deceives or represents space.The image of the expression’s 
plan is contained in the subject and is raised up to its fullest conceptualization by Plotino. 

“But if the sensation is not done that way, how is it? The sensation judge objects 
that it does not contain in itself; for it belongs to theability the soul so it doesn’t 
suffer impressions, but to exercise their power of his activity with regard to their 
corresponding objects.”(Plotin , 2003:173). 

This condition of seeing disconnects knowledge from physical sensation, which means it puts 
the meaning of what’s seen in a position completely distinct fromthe object. 

“If the thing that sees is distinct from the one that is seen, the one that is seen 
must not be in the same place as it is, and therefore must not be in it. We see not 
what is situated in the soul that sees, but what is not situated there; and this is the 
condition of the vision” (Plotin , 2003:173). 

Plotino expresses the substantial concept of sacred through the overcoming of space and 
consequently time.It’s the complete dematerialisation of sensation an absolute’s infinite 
universality.This dematerialisation of the continental plan is done through brightnessbestows 
space an imperceptible dimension. Afterwards, thisdematerialisation is done in the roman and 
gothic through shadow. 

4.3.2 Romanesque and gothic- monastery and cathedrals 
The Romanesque and Gothic architecture belongs to the same historical period classified as The 
Middle Ages, thus, they are not only complementary of one another but also the Gothic affirms 
itself as the conclusive evolution of art in this period of time. Also here, the symbolic value is 
raised above the planof expression, but this rising is processed, essentially, by inducing the 
sublime, through penumbra and ascesis of the senses. 

Figure  3. Celtic vitral in Aubazine orphanage.
http://borddemer.blog50.com/archive/2011/week44/index.html. 
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The dynamic sublime is represented by the construction’s mass and weight; the mathematical 
sublime is achieved in the interior by shadow. The sacred is induced in the subject by the feeling 
of terror shown through sculpture with an illustrative and pedagogical duty of the divine power. 
The representations in the tympanum of the portals, the monstrous figures, which represent not 
the animal, but the animal as a whole, are descriptions of a trans-phenomenon world that 
materialises the deformity of what human sin produces in the divine creation. 

That terror was exorcised by middle age humans through the abstract linear composition 
which refers to a potential infinite strength, the “Setentrional” line. 

“Just as in primitive ornamentation, it is the abstract geometric line that is in 
charge of expressing artistic intentions: it does not contain any organic expression, 
and yet it is completely alive ... Since the line has no organic tonality, its vital 
expression must be distinct from organic life. (...) Once the natural limits of 
organic activity have been exceeded, there is no limit; the line was broken, stopped 
in its natural motion, retained by force in its normal course, diverted by new 
complications of expression, in such a way that, reinforced by all this obstacles, it 
shows all its expressive force; Finally deprived of any possibility of natural 
appeasement, die in a disorderly convulsion,  stopped dissatisfied in the void, or 
lose without reason in itself.” (Worringer, 1992:46). 

Therefore, this linear representation doesn’t refer just to the dynamic sublime but uses it in its 
infinite potency in order to exorcisethe numinous terror, guiding the subject to overcome any 
possibility of determination, and thus, achieving the sacred. 

This dynamismthat in the Romanesque is only represented in low relief becomes in Gothic, 
the substance of architecture. 

Figure  4. Vitralat  Clermont-Ferrand cathedral 
https://www.france-voyage.com 

Figure  5. Interior of Chartres Cathedral 
http://gogopixlibrary.com/interior+chartres. 

In Gothic, everything is potency, illusion and incompleteness. The dynamic sublime is 
represented by a potency expressed in a linear and vertical composition, in the dematerialisation 
of stone and in the scale between the object built and the subject; the sublime is again induced 
by penumbra in the temple’s interior. 

However, in Gothic, the sacred is not induced by fear, by terror, or by majestas, but by 
mirium, the final purpose of admirandum. 
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As a result, the large spans of the facade are filled with stained glasses, 
whereteophanicfigures, transparent and colourful, are intersected by a neo platonic light that 
withdraws any weight and makes them float in an indefinite space.However, it’s this diaphanic 
surface which separates interior space (our subconscious and dark interior) from exterior space 
(infinite space full of light), dematerialised space that only lets the projection of figures in a 
luminous plan, not sensorial reachable to us. 

It’s, therefore, throughadmirandumthat the subject reaches mirium andtotally the other, 
which is beyond any representation, any image, any determination or predication of the ideal.  

The relation between the interior space of a cathedral and its exterior space is intrinsic and 
substantial to Gothic. It’s in this relation where the feeling of sacred resides. 

4.3.3 The baroque - churches and cathedrals 
The sublime, which in the Gothic, processes through the access of senses in the subject’s 
annulmentin the presence of the infinite that annihilates it, in the Baroque induced by the 
senses’ confusion which in the form’s dynamic and in the decorative excess doesn’t allow 
visuals’ immobility nor the static understanding of its elements.  

In Baroque, the dynamic and the form’s tension transpose to the interior of the subject, 
creating it a feeling of vitality and power that is only solved in the projection to the infinite 
space and static that transcends the phenomenon world.  

This projection is suggested by the incompleteness of forms; by the line’s tension that defines 
it; by the undulation of the continental plans that dilate the space’s interior and the form’s 
exterior of the architectonical object; by the excessive use of colour and brightness; andfinally, 
by the rupture of the continental plane, illusorily achieved through painting. 

Figure  6. Ceiling of the St. Ignatius Church - https://www.americamagazine.org/community/.

It’s thefrescos, which represent the teophanicfigures that hover around without weight in 
space. This space is defined by a perspicuous representation, but whose escape point suggests 
the infinite.  

Just like in Gothic, this exterior space is substantial to the organic unit of the architectonical 
object. But, in Baroque, there is no longer a membrane that establishes the boundary between 
the interior and exterior, but its annulment.As a result, the sensitive reading of this relationship 
is achieved by the interpenetration of the two spaces without really determining with precision 
where one begins and the other ends. Even the sacred geometry which, in other times, had the 
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duty to penetrate the form with the eternal’s symbolism, in Baroque, they are the utilitarian 
function that embodies the sensitive beauty. 

In Baroque, the mathematical sublime is suggested by this annulment of the continental plan. 
The dynamic sublime arises from the power of the form that animates everything and gives the 
entire composition an inborn vitality, as if it were the natural world. Although this natural world 
is a divine creation, and because of that a determination of God’s idea,despite its infinite 
possibilities, it always remains in the domain of the particular and therefore never reaches the 
sacred. 

In this time, only the Kingwas the representation of realand, thus, an incarnation of God. It’s 
a divine embodied, materialised, hence the induction of the phenomenon world. It’s no longer 
throughthe senses that we are able to reach the sacred, but only through fate, which above any 
representation transcends the actual world, where the subject is inserted and solves itself and in 
itself. 

The Baroque is the acumination of a path where the sacred is expressed 
throughanarchitectural form. 

The following period, the Romanticism, will ring its fullest expression, the dynamic and 
mathematical sublime and in time. But, by its own determinism it no longer induces the sacred. 

CONCLUSION 

The consciousness of the existence of God is the substance of the human being, and the 
manifestation of that consciousness is the sacred, the universal, the Uno of its immobility 
transcends the self-activity of the being. 

Besides, the sublime does not have a representation in the natural world, but exists between 
both of the concepts, a substantial difference:The sublime is the subject to a determination, even 
with infinite possibilities, thus, it falls into the space and time’s domain (the particular domain); 
The Sacred is what transcends space and time, which means, it also transcends the predication’s 
possibility or determination, it only exists in the idea that is revealed to the subject. 

 The sacred is what transcends the sublime. 
Throughout history, mankind tried to express the sublime and the sacred through art, in 

general, and through architecture, in particular. Therefore, in the Hegelian division of the art, we 
have discussed in this article, the human being induces: 

- In the symbolic art’s architecture, the dynamic sublime, through themass and scale of its 
forms, the mathematical sublime in the penumbra of its interior space and the sacred 
through the irresistible attraction of thefascinating in its interior tropism beyond all 
representations. 

- In classical art’s architecture, the mathematical sublime is also induced in the interior 
space’s penumbra and the feeling of sacred is experienced by the subject through 
themiriumof the God’s statue which by its scale fills and submits the space that 
surrounds it.It’s this scale which annihilates the subject creating in it a feeling of 
mejestasorAugustos that reflects in it and projects for the annulment of the world where 
is inserted.  

- In the romanticism’s architecture period, the mathematical sublimeis achieved by the 
brilliance and dematerialization of the continental plans as by the penumbra of its 
interior space; and the dynamic sublime by the tension vitality and incompleteness of 
the architectural forms. But, the sacred, since it transcends the sublime suffers 
throughout this period an evolution that reached the end of its course:  

- In Byzantine, the sacred is achieved by the image of the static teophanical figures 
intersected by a light with brightness in a infinite space; 

- In Gothic, these teophanicalfigures also remain static, but are projected on a membrane 
that establishes the boundary between inner and outer space which in the subject forms 
an analogy between their infinite interior and transcendent exterior; 

- Lastly, in Baroque, the dynamic sublime is given by the form’s tension and the 
mathematical sublime is given by the continental plan’s annulment.The figures that gain 
in themselves life and movement are no longer static; on the contrary, they are released 
from it by cancelling it and gaining an infinite-oriented movement. The sacred is, 
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therefore, neither achieved because of a sensible with a not sensible relation, but through 
fate that dismisses any determination.It’s the biggest expression of the sacred and the 
acumination of the human’s effort in representing it.  

What then followed was the acumination of the expression of the sublime in Romanticism 
and the annulment of the transcendent meaning in the materialism’s art, which in its essence 
was the triumph of the plan of expression over the concept’s plan. 

Never the form’s symbolic value reached such high degree of expression like the Romantic 
form, nor will it ever be reached again. 
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ENDNOTES 

1 Positive is the past participle of the verb ponere, which means to be put, is, therefore, a predication that 
has reached its end: the definite object. On the contrary the negative means what is missing, the space 
to fill, the action to complete. Sothe negative ispower.

2 Aisthésis– sensitiveknowledge – sensitivebeauty. 
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1 INTRODUCTION 

The creation of transcendental, pious and didactic ritual environments were only a few of the 
reasons which underpinned people’s inspirations to build and decorate Christian churches. In 
the context of heritagization of Christian churches, interpretation as an educational activity 
shoulders the responsibility of illuminating these aspects.  However, a quick glimpse of the 
interpretations encountered in Christian sites of theUK reveals thatreligious connotations have 
scarcely been presented alongside their historical and cultural background. The aim of this paper 
is to present the results of ongoing research on how religious value, as an intrinsic component of 
religious art, is perceived and utilized in theoretical, methodological and applied context to 
denote and reveal the nature of ecclesiastical heritage. In this respect this researchinvestigates 
how “religious tourism education”, has been alienated in the secularizing trends of modern 
“pilgrimage”. Unveiling the thread of religious tourism education,the paperdiscusses how the 
introduction of religious value in the interpretative programmes will enhance the quality of 
experience,for those who seek the deeper meaningsof religious art and those who perceive the 
last as a medium for piety and self-actualization. The paper will raise some considerable 
concerns as towhether the current secularization of “religious tourism education” has concealed 
the capacity of spirituality to spark the cognitive and affective aspect of religious tourism. 

Interpretation of sacred sites: methodological challenges in 
balancing materiality and spirituality 

A. Thouki 
Sheffield University,  Sheffield, South Yorkshire, England, UK 

ABSTRACT: This paper aims to problematize the efficacy of existing theoretical and
methodological conceptualization of religious tourism education,to reveal the cognitive and 
affective aspects of Christian sacred sites. Deriving examples from the predominantly secular 
interpretative strategies encountered in English and Welsh churches and analysing the 
importance of theology through the demanding illustrative Cypriot byzantine churches,this 
paper investigates how the theories and methods, underpinning interpretative strategies, 
contribute to the secularization of the interpretations. This ongoing research concludes that the 
interpretative significance of religious value as an “illustrative component”should be 
reconceptualized to meet the challenges of post-secularism.Thus, spirituality will be elevated 
from a redundant attribute and an expression of religiosityto an integral part of religious tourism 
education. In this vein this paper advocates for thedynamic of visitors’ spiritual profileto unveil 
meanings and sematic connotations. 
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2 INTRPRETATIVE STRATEGIES IN ENGLAND AND WALES 

Religious value as a sociocultural valueoverlaps with other cultural heritage values, betraying 
the multiple profiles and agendas that sacred sites can satisfy. The churches examined in this 
paper have been selected randomlyfrom England and Wales and aim to show a general picture 
of how religious value has been utilized to enhance the educational needs of religious tourism. 
The identified interpretative strategies have been grouped into two categories. Firstly, religious 
value is interwoven with historical value, functioning as an illustrating aspect of history 
andsecondly, is blended with social value facilitating social connections and networks between 
a broad spectrum of “visitors” (Mason, 2002). The preferable interpretative infrastructure 
encountered in churches are determined by both their spatial capacities and their profile as 
social and spiritual centres with local, national or even international significance. These 
strategies follow conventional routes presented predominantly through guide books and to a 
lesser extent labels/panels, audio guides (St Paul Cathedral and Westminster Abbey) and 
interactive displays (Worcester Cathedral). In the case of St. Cadoc’s Church in Wales, the 
shrinking congregation shaped a “pleonastic” space which now accommodates an imposing 
small exhibition while in the case of Worcester Cathedral, its awe inspiring and imposing nave 
houses interactive displays which become almost unnoticeable. 

Few paradigms utilized theology as the cognitive expression of religious value, to illustrate 
the meanings of religious art. A remarkable example is the new interpretative plan of 
Worchester Cathedral where religious/spiritual value is prominent and harmoniously interwoven 
with its history. The interpretation gives an insight into the religious meanings of the various 
decorative and liturgical objects of the church, either by explaining the position of different 
features found there, like the font (which is placed near the door, symbolizing the point of entry 
into Christian life) or through the retelling of the biblical storyline,elucidating the scenes on the 
stained-glass windows. In the same vein but in a more elaborate style, the Roman Catholic 
church of St James in London, recruits biblical verses to illustrate how various prophets of the 
old testament (decorating the low band of wooden reredos) prefigured and prophesized the 
Virgin Mary. Despite the fact that religious features offer unlimited opportunities for revealing 
the artistic, cultural and social dimension of religion in medieval world, religious value has 
hardly found its place in the educational interpretive programmes of churches in Wales and 
England.                     

The research showed that most of the churches present religious/spiritual value through the 
“safe” net of social or communal value which relates to people’s collective memory, 
distinctiveness, social interaction and coherence. St Paul’s Cathedral and Westminster Abbey in 
London utilize their spiritual capital to enhance inclusiveness “seeking to serve all people, 
irrespective of their status or faith” (Cornell &Taylor, 2011), being centres of veneration and 
cultural treasuries of the commonwealth. The sparse explanations of theological concepts such 
as the meaning of Eucharist aim to enhance the overall inclusive sense of place. Beyond the 
attempt to reveal its local and national religious outreach, Lichfield Cathedral neglects to reveal 
the spiritual meaning of its rich religious decorative programme. A characteristic example is the 
negligence to give a deeper insight into the enigmatic carving of the Green Man, a pagan 
decorative architectural ornamentation absorbed into Christian iconography. The same approach 
has been noticed in St Mary’s Church in Ecclesfield, Sheffield. In a local context, religious 
meanings are muted by the descriptive presentation of religious art. For instance, Llandaff 
cathedral in Cardiff neglects toexplain why the fall of man in the garden of Eden and the 
Annunciation of the Virgin Mary were selected to decorate the font. Similarly, St. Woolos 
Cathedral in Newport and St. Fagans Church in Wales do not take into account the religious 
meanings of gargoyles, tomb niches, and Christian iconographic motifs. An interesting example 
comes from St. Cadoc’s Church in Llancarfan in South Wales, where the recently uncovered 
narrative wall painting of seven sins (beneath the reformation whitewashing) gives the 
opportunity for an elaborate interpretation. However, the interpreters made no attempts to 
include an introductory panel which will reveal the religious and social meaning of sin in the 
medieval mindset. In this category, the theological meanings of religious features seem to be 
incompatible with the new profile of churches in the UK as “symbols of community identity 
which have the capacity to enrich social capital as they appeal to increasingly diverse and 
secular communities” (Curtis, 2016). Following Mircea Eliade’s theorization of sacredness, a 
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question is being raised as to whether such strategies, perceiving sacred sites as homogenous 
and neutral without any qualitative differentiation from the worldly world by which they are 
surrounded (1957), contribute to the desacralization of churches.  The interpretative challenges 
encountered in sacred sites vary significantly and they are subjectsof unique cultural, social and 
religious traditions.The following chapter will demonstrate that the aforementioned 
strategiesreveal greater deficiencies when it comes to more illustrational religious environments.  

3 SPIRITUALITY IN BYZANTINE ART  

In Cyprus, religious heritage interpretation is in an embryonic stage while the eminent painted 
Byzantine churches have scarcely been strategically interpreted.The refined wall paintings 
encountered in Byzantine churches in Cyprus are an exceptional paradigm of religious art which 
illustrate the importance of spiritualityin revealing thehybridity of sacred heritage to religious 
tourism.Byzantine art, following the artistic developments of the late Roman world, developed a 
unique, elaborate artistic programme which would visualise the new spiritual values of 
Christianity as a new religion. In this context they rejected the stylistic patterns of pagan 
antiquity, such as corporal beauty as an expression of divine beauty, following a stereotyped 
imagery giving emphasis on spiritual elements of the human body (e.g. the eyes). For 
Byzantines, art was the medium of demonstrating the divine plan, presenting the world as an 
enormous enigma withsymbolically and metaphorically interconnected scenes (Kazhdan, 1991).  

The didactic, spiritual and hieratic nature of Byzantine art creates a sanctified space where 
believers will seek their salvation and tourists will appreciate the mystical otherness. In Cypriot 
churches the frescos portray biblical, liturgical and miscellaneous scenes derived from 
ecclesiastical history. These depictions are infiltrated by Christian theology and piety, 
expressing people’s concerns related to salvation either during their life, through church 
mysteries such as baptism, or the afterlife (Panselinou, 2000). Some examples of the rich 
symbolic iconographic programmes can be found in the dishevelled look of St. Mary with her 
wild features and unkempt appearance which betraythe remnants of beauty after long fasting 
and isolation. Similarly, the ambiguous and enigmatic experience of St. Lazarus in the 
underworld, who never laughed during his second life, is expressed in his facial characteristics 
with sunken cheeks, pronounced jaw and tight-shut lips. In a different scene, Judas in the last 
supper is depicted in profile to stress his weak character emphasising his harsh features. 
Similarly, of course, the elaborate narrative of the last judgment in the church of Panayia (St. 
Mary the Virgin) Phorviotissa (Asinou) which, through the punishable sins, visitors develop an 
insight to the religious and social life of medieval Cyprus. The symbolic selection of the scenes 
portrays not just some bad habits the local monastic community tried to cure, but the fears and 
piety of the medieval society, such as the depiction of the dishonest miller betrays (Stylianou, 
1997). The aforementioned scenes and many others are distributed between the architectural 
elements of the churches according to their hieratical significance, starting from the life of saints 
(portrayed on the low parts of the walls) reaching the lord of Christian faith in the domed 
construction representing the universe. Both the British and Cypriot examplesmanifest that 
censoring religious value from the interpretative cultural heritage educational programmes, runs 
the risk of undermining both the cognitive and affective aspects of religious tourism,eventually 
distorting the meaning of the place. In the following chapters,the paper will demonstrate 
thatreligious value has yet to unveil its full potential as an illustrating component of Christian 
sacred heritage. 

4 RELIGIOUS VALUE AND RELIGIOUS TOURISM EDUCATION 

The interpretative discourses related to visitors’ educational needs in sacred sites are operating 
to a considerable extent within the semantic margins of Religion and Tourism theories. Theories 
on the “Tourism and Pilgrim” dichotomy, since Turner and Turner (1978), who first 
conceptualized the interchangeable (secular and religious) behaviours of this dualism, have 
displaced the pilgrim sphere towards a secular framework, depriving it of its transcendental and 
uplifting origins. Cohen has elucidated how “secularization robbed pilgrimage from its symbolic 

Chapter 10: Sacred spaces and religious heritage

2095



and mystical power and therefore sees tourism as a modem metamorphosis of pilgrimage and 
travel” (1992). This theoretical framework raises questions as to what extent the existing 
tourism pilgrimage analogy has blurred the distinction between “the religious and secular and 
has resulted in the uneven treatment of both” (Kreiner, 2010). 

Spiritual value according to Historic England “reflects past or present-day perceptions of the 
spirit of place and it includes the sense of inspiration and wonder that can arise from personal 
contact” (2008). In this conceptualization,spirituality is imbued in the monument and is able to 
craft religious, spiritual and secular connections with the place. However, as is 
demonstratedbelow,the current conceptualization of religious tourism education deviates from 
this role approachingspirituality as an alien attribute of modern religious tourism education, 
unable to meet Tilden’s interpretative values of inspiringand provokingvisitors. 

Education is being perceived as an accompaniment to the heritagization of active and non-
active sacred sites in the advent of religious tourism. In these theoretical margins, Smith in her 
well cited paper “Introduction; The Quest in Guest” following the secularizing trends after 
1960s, concludes that the real “distinctions between pilgrimage and tourism is expressed 
through belief (the sacred) and knowledge (the secular) respectively” (1992). Similarly, Olsen 
clustered education with recreation and leisure as attributes portraying the new multi-use profile 
of sacred sites (2003), while Dan Knox argued that the exaggeration in providing packed 
itineraries, more information and education to tourists spark an orgy of consumption and a sense 
of hedonism (2014). For Curtis, museums and educational institutes operating in the cathedrals 
denote “a progressive route of breaking out of the confines of their strict Christian heritage” to 
reach an increasing secular audience (2016). These approaches wrap education in a recreational, 
secular and eventually rational cloak, reflecting the heritagization-secularization of sacred sites. 
Does this theoretical framework influence practitioners to evaluate and integrate the spiritual 
nature of religious art in the interpretations?  Are visitors’ interests limited to worldly elements? 

Few scholars ventured to release education from its secular shell. Cohen has shown that 
religion tourism is a form of cultural education where all visitors have a deep desire in learning 
for “the exotic Other and in one’s own religious roots” (2006). Furthermore, Wiltshier argued 
that consumers’ expectations will be achieved only with better cooperation between the sacred 
and the secular components (2015). The difficulty in revealing the spiritual elements of religious 
features, expressed through its cultural values, (architecture, history, aesthetics) is evident both 
in the interpretative strategies encountered in churches and in the surveys underpinning them. 
Interestingly, few scholars hold similar views.  Richard Voase, having applied a “group view” 
methodological approach, noticed that visitors felt overwhelmed by the intellectual nature of the 
interpretation which presented mainly architectural and historical information, undermining 
their main interest, the “sense of human connectedness’’ (2007). Similar results have been 
reported by Poria et al., who when investigating the Wailing Wall in Jerusalem, concluded that 
interpretation could function as a facilitator in provoking emotional experience rather than 
cultural knowledge (2009). Lastly, Knox et al., analysing the travel guide of the Notre Dame 
Cathedral in Ho Chi Minh City in Vietnam,outlined that interpretation which is secular in nature 
is ‘’indicative of a relatively dismissive attitude towards believers in contemporary society” 
(2014). Despite those marginalized voices who acknowledge the multifarious outreach of 
education, the evidence indicates that they have a limited impact on the actual interpretative 
strategies. In a methodological context, the different research methods investigating visitors’ 
interests and motivations in sacred sites seem tobe in line with the secular conceptualization of 
religious tourism education, failing to address spirituality as an integral component of the last. 

5 RELIGIOUS VALUE AND RESEARCH METHODS 

Researchers have not treated spiritualty in much detail, neither as what Darren E. Sherkat (2003) 
termed “religious seduction” expressed through religious literature enhancing personal 
devotion,nor as an “illustrative component”; an essential connotation for illuminating the 
religious feature.A characteristic example is the Huges et al., (2013) project in Canterbury 
Cathedral which, following visitors’ low ranking of spiritual interpretative themes and the equal 
low attendance of spiritually motivated visitors,hold the view that visitors “are unlikely to seek 
out spiritual messages”, on the contrary “they desire for more information on the history and 
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construction of the cathedral”. Although, they noted that “balanced interpretation should 
explain the religious as well as the secular aspects and features of religious sites” (Huges et al, 
2013). There is an inconsistency withintheir research as to whether religious connotations are 
perceived as preaching or historical illustration. Similarly, Marine-Roig (2015)does not fully 
explain why she compared dissimilar categories such as good, bad and religious feelings in the 
Basilica of La Sagrada Família. The study concludes that “good feelings represent more than 
90% of all feelings in all cases, which may indicate that the visit satisfies the tourists’ 
expectations”. As might have been expected, the reader reaches unconventional assumptions 
such as the impression that those who left the site satisfied bared no interests in religion. More 
broadly, considerable attention must be paid as to whether the aforementioned ambiguity 
conceals the “illustrative” aspect of religious value, presenting the last as merely an expression 
of religiosity.  

One of the limitations of somemethodologies is that theyoverlook the spiritual nature of 
religious features in sacred sites. Visitors’ motivations emerge and reflect to a considerable 
extent the cultural values of heritage environments, and they have been used extensively to 
indicate visitors’ preferences. The spiritual environment of the church though, infiltrated by 
spirituality, creates a unique setting with which visitors may not share the same values, raising 
methodological difficulties in balancing interrelated concepts such as the sacred, spiritual and 
secular. Although, nobody would dispute that visitors’ interests and motivations towards the 
cultural elements of a church vary from profane to sacred, it is debatable whether the same 
could be said for religious art which had a specific and clear spiritual and ritual purpose to 
serve? It is this author’s view that the inclusion of cultural values encountered in churches 
(architectural, historical, aesthetic) into the monolithic category of “secular motives” corrodes 
the intrinsic religious nature of those places since religious features function primarily as 
tangible expressions of Christian theology and later as masterpieces of human creativity, as well 
as giving personal or social prestige to the patron. This approach raises questions about the 
position religion holds in our post-Christian collective memory and how religious history is 
being sieved through social remembering and forgetting. 

When it comes to the establishment of visitors’ motivation categories, the exclusion of any 
potential affective and spiritual attributes from sacred features (expressed usually through 
Christian theology) disguise their true (religious) nature. Božic et al., (2016), in a poorly 
executed piece of research,categorized visitors according to the religious and secular attributes 
identified in the Vujan monastery in Serbia. In this distinction, the religious category attracted 
all the spiritual aspects (such as pilgrimage, healing, search for forgiveness) 
deprivingsimultaneously the potential of “secular motives” (history, culture, architecture) and 
any notion of spirituality, either as an intrinsic cultural value or a “stimulus” for enhancing the 
sense of place and spiritual experience. Following their statement that interpretations “should 
present the religious sense of place” a question is raised on how sustainable this strategy is to 
reveal and distribute religious connotations among visitors since they are enclosed in the secular 
– profane category. The methods used raise sensible concerns as to what extent the religious 
versus secular approach of categorising visitors’ motivations undermine practitioners’ attempts 
to offer a holistic interpretation which will satisfy the cognitive and affective needs of secular 
visitors for understanding the authentic spiritual environment of the church. 

Although, some researchers have attempted to differentiate from this approach, attempting to 
reveal the dual nature of sacred sites and the multiple interests/profiles of visitors, their accounts 
overlook the methodological difficulties in balancing materiality and spirituality. Othman et 
al.,(2013) blended the secular and spiritual nature of features acknowledging that some tourists 
could enjoy both types of experience. In this methodological framework there is an attempt to 
approach religious value not as a matter of choice but as something inherent infiltrating all the 
cultural aspects encountered in sacred sites. However, there is still considerable ambiguity 
regarding visitors’ religious preconceptions, and to what extent their religious affiliation affects 
the way they understand and experience the sacred site. Similar problems emerge from the 
adaption of psychological type methodologies to illuminate visitors’ preferences. Francis et al., 
in their concluding comments state that “feelers” need more “warming opportunities” (which 
will touch their soul) and “sensers” need more about cultural facts (2008), illustrating the 
difficulty in creating holistic interpretations for satisfying a heterogenous audience. In 
conclusion, it is patently clear thatany attempt to elevate spirituality as an integral component of 
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religious tourism educationwill face considerable obstacles if it is not followed by strategies 
which will give insights into visitors’ religious dispositions. 

6 DISCUSSION 

Interpretation is an educational activity aiming to reveal meanings and relationships through the 
use of original objects (Tilden, 1957). The incubation of cultural heritage values encountered in 
churches into the sterile of any spiritual notions category of “secular motives” and the approach 
of religious tourism education as another ‘’recreational activity” (undertaken predominantly by 
secularly motivated people) obscures the inherent spiritual nature of religious features. In this 
probe, the existing theoretical and (to a lesser extent) methodological frameworks constitute 
theology as a redundant aspect of religious tourism education. It is very likely that this 
framework which either approach education and faith as two incompatible concepts or present 
religious education as a corrosive aspect of the sacred sites, ties the hands of interpreters to meet 
the challenges of a post-modern narrative which aims to explain, guide, question, inform and 
provoke. 

This approach reflects to an extent the rational and secular metanarrative which characterize 
our post-modern era. A possible explanation of this might be the incompatibility of rationality 
(education) and religion (faith) which has been repeatedly illustrated in the field of sociology of 
religion. Many scholars believe that when religion is exposed into the transparent light of 
education and scientific inquiry, religion “would become implausible and nobody would 
believe” (Sherkat, 2003). In this context Ammerman, states that religious narratives tend to be 
excluded from the metanarrative of rationality which characterizes our post-modern societies 
(2003), while Cheruballil et al.,highlighted that non-religious people perceive faith as irrational 
(2013). Without having clarified the distinct faces of spirituality as “religious seduction” or as 
an “illustrative component” and by enclosing education into the touristic and sterile of any 
spiritual notion category of secular motives (which obscures the inherent spiritual nature of 
those features) it is hardly surprising that the educational interpretive programmes approach 
religious information as alien or even anachronistic. As a result, the interpretative programmes 
and their strategies operating within the semantic margins of a secular society, neglect 
spirituality as superstition and supernatural does not fit with the secular and “rational” 
metanarrative of western Christian societies.  There is a large volume of published studies 
analysing the predominance of architectural and aesthetic motivations in sacred sites. Taking a 
step forward from this already depleted research agenda,this paper calls for a new holistic 
interpretive framework. In this context,spirituality as an intrinsic and essential component of 
religious tourism education, will be recruited to address both the cognitive and affective aspect 
of religious tourism. 

It is fairly certain that those who disconnect the intrinsic values (historic, spiritual, 
educational, aesthetic) of sacred sites undermine their capacity to enhance visitors’ cultural 
capital. Its authors view that the blending of religious and secular connotation as educational 
components of religious features will eventually create a layering of interpretation which will 
provoke, stimulate and enlighten visitors. In an era when people are actively seeking to preserve 
their local and national identities from the Cyanean Rocks of globalization and modernization, 
sacred sites bare a great responsibility in illuminating people’s cultural roots. Sacredness is a 
multifarious concept. Churches through their aesthetic magnificence and awe-inspiring scale 
have the intrinsic capacity to inspire wonder and release (cultural) emotions (Curtis, 2016). 
Following J. Assmann’s theories on collective memory, it could be argued that Christian faith is 
a pinnacle of cultural memory. It is cultural because it can be realized institutionally and 
artificially, through the institutional and structural space of Church, and “memory because it 
enables us to form an awareness of selfhood” (Assmann, 2008 & 2011). Equally, those who lost 
their spiritual connection with the divine should not be excluded from their Christian past which 
is an inseparable component, a “figure of memory” of their cultural memory. After all, the 
sacred is not an exclusive religious category (Knot, 2013). 

Regarding the capacity of religious art to spark the affective aspect of religious visitors,a 
question is being raised over the repercussions a secular interpretation evokes on devout 
believers. It is this author’s view that the spiritual nature of the relics on the one hand and the 
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secular interpretation on the other create an antithetical conceptual framework which could 
trivialize the transcendent dimension of the relics eventually undermining the sacredness of the 
place.  This is best described within the sematic margins of spiritual capital. Following Bourdieu 
theorizations, on religious capital, Bradford Verter explained that similarly to cultural capital, 
spiritual knowledge, and competencies, in our case a deeper knowledge of religious art, could 
function as symbolic assets and markers of status, eventually enhancing spiritual capital (2003). 
In these regards, through the vehicle of Christian art, theology will be explained and understood, 
revealing its rational nature (to the extent that is critical), discharging any prejudices and 
misconceptions due to unmanaged explanations (see Tucker and Carnegie, 2014). Additionally, 
the blending of spirituality and materiality will not only preserve the authenticity of the place as 
a “heterotopia” (see Shackley, 2005) but will also cherish the meanings of religious heritage, 
enriching our cultural memory. This is evident in a study executed by theTheos and Grubb 
Institute, illustrating the difficulty in balancing rationality and emotionality. The study 
concluded that the majority of the responders (95% of the 2000 responders including non-
believers and people from different faiths) felt that their local cathedral “provided a space where 
people can get in touch with the spiritual and sacred” (Theos&Grubb Institute, 2012). Despite,
the increasing rationalization of our era, Michele Dillon states that “homo religiosus” is not 
extinct and that “religion continues to provide meaning and to intertwine daily social, economic, 
and political activity” (2003). 

In this line of thought, the reader should consider whether the exclusion of spirituality from 
the interpretive programmes in churches undermines the quality of the educational 
experience,trivializing simultaneously the sanctity of the place. The evidence suggests that the 
theoretical (how theology could be expressed in cultural heritage interpretations as illustrative 
component) and methodological strategies (visitors’ spiritual profile) should be readdressed in 
order to bridge the secularand post secular attitudeswith the authentic religious places. The 
ultimate aim is to elevate spiritualty from a redundant concept and an expression of religiosity 
to an integral part of religious tourism education.

7 UTILIZING RELIGIOUS AFFILIATIONS 

As illustrated above,religious value never gained a prominent role in religious tourism 
education. One of the reasons is that it can be sought in the absence of a strategy to investigate 
and utilize visitors’ spiritual profile. The relative advantage of this knowledge will offset the 
impact of many research methods in whichvisitors’ multifarious motivations mutually neutralize 
each other favouring secular in nature interpretations. In this method religious preconceptions 
and affiliations will illuminate visitors’ secular attitudes, behaviours and interests towards 
religious art. What is being interpreted and to whom will the information be presented are the 
two interconnected fundamental notions in the conceptual framework of cultural heritage 
interpretation. The purpose of the interpretation is to match visitors’ values, motivations, 
attitudes and interests with the heritage asset. Beck and Cable stated that “understanding what 
an audience already knows… permits interpretations to present interesting, pertinent and 
challenging information” (2002). If all the elements of our product (religious art) have not been 
unveiled, then subsequent researchers will not seek to utilise those elements on visitors. This 
concurs well with what Poria et al, notes, “the nature of [sacred] heritage, the nature of the 
visitor, and the potential relationship between them have been overlooked in the tourism 
literature” (2009). Consequently, the negligence in investigating visitors’ preconceptions, 
interests and motivations in relation to religious product emerges to a considerable extent from 
the difficulty of revealingthe spiritual elements of religious art. The lack of approaching the 
aforementioned questions as interwoven concepts is evident in Hughes et al.,’s project (2012). 
In this project, they adapted the view that interpretation “helps to bridge the gap between what 
tourists already know and what they want to know” (2012). This conceptual framework 
excludes the product (religious art) which functions as the mediator between the values of the 
place and visitor’s interests and preconceptions. Despite the fact that visitation profiles in sacred 
sites attract considerable interest, visitors’ attitudes and expectations towards religious 
connotations are terra incognita. 
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As far as I am concerned nobody has developed a methodology which will utilize visitors’ 
religious dispositions and preconceptions on religion to formulate personalized interpretation in 
which religious information will be distributed accordingly. Scholars such as Griffiths (2011) 
and Rivera et al. (2009) have suggested that future work should concentrate on investigating 
more about visitors’ experiences and segmentation at religious sites, and others who executed a 
thorough methodology on visitors’ motivations indicated their main methodological limitation 
as the poor understating of religious profiles and segments among religious travellers (Othman 
et al., 2013; Öter et al., 2016). A welcomedeviation from the norm is a study that took place in 
Central and Eastern Europe, conducted by Irimias et al (2016). The use of religious affiliations 
though is restricted to the establishment of sociodemographic patterns proving visitors’ religious 
and national interest over sacred sites.  This study would have been more effective if it had tried 
to utilize visitors’ spiritual profiles to unlock meanings and perceptions over sacred 
heritage,establishing sematic connotations between religious art and visitors’motivations. 

With this in mind, the following methodology will be developed following Cohen’s 
theoretical framework related to educational religious tourism. Cohen described, the experiential 
peak of pilgrimage (classic or modern) as “centres” which reflect people’s multiple interests, 
varying from pleasure to culture.  These centres reflect people’s needs and aspects of identity 
having their own values, norms and attitudes and can be understood only by a cultural religious 
education/interpretation (2006). Considering that the multiple “centres” encountered in a sacred 
site are infiltrated by religion (Rinschede, 1992), by integrating visitors’ attitude towards 
religion in the existing visitation profiles, a greater insight on what values and attitudes visitors 
attach to different “centres” (culture, religion and politics) will be achieved. In this context a 
framework of two parallel surveys will be constructed. The first will focus on people’s 
motivations (such as culture, pleasure, spirituality, private prayer, public worship etc.) 
investigating visitors’ needs and preferences and the second will investigate people’s spiritual 
profile (religious, non-religious, atheist, spiritualist, secularist etc.). Following that, the 
responses will be juxtaposed,enhancingthereligious tourismprofile. These new 
understandings,which will give new insights into people’s spiritual preconceptions and interests, 
will have many valuable applications in matchingvisitors’ attitudeswith various ecclesiastical 
interpretative themes such as sacredheritage, religious art, spiritual connotations and religious 
values.The use of religious affiliations, will help form personal and self-reflective narratives, 
acknowledging both the secularized and individualistic social framework of our eraas well as 
the need ofbelievers to adore and venerate sacred objects prioritizing faith over artistic 
value.Thus, practitioners will be able to relate the secular and religious meanings of religious art 
to the lives of the people, creating inspiring and provoking interpretations. 

This abundance of information and the great insight it can provide into the human 
psychemight raise some controversies among stakeholders. By the same token, it is one thing to 
comprehend individual narratives using the tools of social analysis,but it is another to establish 
it. It is extremely difficult to imagine that what St. Paul wrote, “All alike have sinned and are 
deprived of the divine splendour” (Rom. 3:23 NEB) will be interpreted in phycological terms as 
an ontological crisis, a remnant of a toddler pattern seeking his mother/God saviour (Levin, 
1979), and not as the alienation from the God as a consequence of the original sin. This might 
seem a rather disconcerting issue for the church, nevertheless further studies should examine 
how non-secular values might be included within heritage driven religious contexts and 
presented to non-religious people who are at variance with institutional faith but crave for 
theological discourses. S. Levin states that “Atheists are not uninterested in god or gods; on the 
contrary, they are fascinated with them, are anti-god intoxicated, and are intense about this 
religious issue” (1979). 

8 CONCLUSION 

Most of the interpretative programmes presented in this paper have been thesubject of 
considerable criticism over their efforts to reveal the deeper meanings of the religious features 
they have had to illustrate. In light of this approach, the paper raised considerable concerns on 
how the current“post-Christian” strategies of religious tourism education, aiming to reach out an 
increasingly secular audiencefabricating a faith unintoxicated space, are deemedadequate to 
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reveal the dual nature of sacred sites.This paperargues that the current conceptualization of 
religious tourism education approaching spirituality as a product of religiosity and something 
alien to modern religious tourism underminesboth the cognitiveand affective aspectsof sacred 
heritage sites. This paper advocates for a new conceptual framework where religious value will 
be approached as an integral component of modern religious tourism education. In this sematic 
framework, a new strategy has been proposed in whichvisitors’ religious disposition will 
enlighten their predispositions, interest and views over religious culture,assisting practitioners to 
distribute the underlying religious messages, eventually forming personalized and meaningful 
interpretations. This research has thrown up many theoretical and methodological questions in 
need of further investigation related to the role of religious value as an illustrative component of 
the history of sacred sites. The shadow of religious fictionality and factuality in our “rational” 
era should not undermine the quality of the interpretations in sacred sites.Instead, it should spark 
creative discourses for creating interpretative programmesin which education, rationality and 
religion will blend under the umbrella of cultural religious education, synthesizing holistic 
narratives forpilgrims and tourists. 
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1 THE PATHS OF FAITH IN THE NORTHERN APULIA 

The paper, part of an ongoing research about the presence on the Gargano of historical paths 
linked to networks of religious buildings, focuses on a very rich built and landscape heritage and 
aims to retrace the articulated history of some of those architectural emergencies also on the 
basis of documents resulting from accurate surveys of their geometry and their remaining 
formal and material structure. 

Since ancient times, the Daunia has been crossed by men, goods and flocks on paths of which 
today there is no evidence, although some of them have been arranged to the military and 
commercial needs of the Roman Empire (Dalena, 2003). In Late Antiquity the development of a 
complex road system, which was born to connect the inland areas with the coastal ones, 
promoted the spread of Christianity in the Apulia. The diocese of Siponto and the establishment 
of the St. Michele Arcangelo’s sanctuary at the end of the 5th century AD played an essential 
role in the transformation of the Gargano into one of the most visited Christian places for being 
a stage of that faith journey joining Rome to Jerusalem (Calò Mariani, 1984; Belli D’Elia, 
1987). 

At the end of the 6th century the Longobardians of the nearby Duchy of Benevento were 
interested in this territory: after the Byzantines defeat and the annexation of the diocese of 
Siponto to that of Benevento, they began to consider the micaelic sanctuary as the national one. 
Thus, the region, which was already involved by the pilgrims’ flow travelled the ancient Roman 
consular road - Via Appia and Traiana - to the ports towards the Holy Land - from Siponto to 
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ABSTRACT: The presence of historical itineraries of worship on the Italian territory gives 
attention to a very rich architectural and landscape heritage, mostly decommissioned or even 
completely neglected. Among the examples to be mentioned is the system of buildings linked to 
the cult of St. Michele Arcangelo and widespread in the Gargano since the 6th century AD to 
support the pilgrimage routes. What remains nowadays of that system is very little. The ancient 
routes have fallen into oblivion or have been used otherwise. Few buildings are still active and 
well-preserved, but many other are reduced to ruins due to the distance from the inhabited 
centers and to the traffic and communication flows. This work aims to trace the articulated 
history of these structures not only to network buildings but also to verify large-scale restoration 
projects, emancipated from the confusion between conservation and speculation and coinciding 
with actions of enhancement and virtuous recovery. 
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Otranto -, knew a new season of presences coming from all over the Europe since the 8-9th 
centuries: pilgrims, armies, merchants, shepherds and all kinds of traffic between the northern 
peninsula and the transalpine world continued to beat the Roman tracks together (Sergi, 1996). 

From the end of the 12th century the original route of the Via Francigena was modified by the 
superimposition of a bundle of streets exploited as alternative routes to the main one. But it can 
be exactly reconstructed, like other pilgrimage routes, thanks to the travel itineraries drawn up 
by the pilgrims and to the presence of a network of shelters mostly built for them. In Daunia this 
name refers to the road section that led from Troia to Siponto, moving from the Appia-Traiana 
as reported in a document dated 1024 (Dalena, 2003). 

Other roads of great commercial and cultural importance were related to it, such as the Via 
Appia, a connection between the Italian peninsula and the Near East, and the Via Sacra 
Langobardorum, a branch of the Via Appia ending in the cave of St. Michele Arcangelo. The 
path from Stignano to Monte Sant’Angelo has been recently called Via Sacra Langobardorum - 
not attested in documents unlike the more legitimate name of Via Francigena (Corsi, 1999). The 
new name would tend to limit the micaelic pilgrimage to a single historical period, as well as to 
isolate this route by making it a segment detached from any historical or geographical context, 
while the Via Francigena includes it in the broader context of the francigena roads that link the 
Alps to the Holy Land. The fact that this name designates other garganic routes confirms one of 
the characteristics of the medieval road networks, often configurable as a range of variants and 
derivations from a central axis of ancient origin. 

The increase in the number of pilgrims who travelled the northern Apulian districts required 
the restoration of the ancient Roman road systems and the opening of new routes that would 
facilitate the journey. Therefore, in place of the ancient mansiones and stationes, the 
Capitanata’s land was marked by a series of sanctuaries and shelters for pilgrims’ care managed 
by religious orders, that the worshippers had to visit before reaching the holy cave (Corsi 1999). 

What remains nowadays of that system is very little. Sometimes even the presence of 
architectural fragments is the only evidence about their existence, largely ruined or reduced in 
conditions of advanced neglect: it is one of the most disregarded phenomena in the regional 
heritage because the interest in their recovery offers few chances of reuse for tourism purposes. 
The distance from the traffic routes makes these ruins extremely fascinating sites, but very often 
difficult to reach both to the lack of road links and the overstated greenery that hides the 
structures in some periods of the year. Among these, it is possible to distinguish the abbeys of 
St. Maria di Càlena and of the Holy Trinity in Monte Sacro, which are reduced in advanced 
state of ruin. 

2 THE RUINED ABBEYS OF ST. MARIA DI CÀLENA AND OF THE HOLY TRINITY IN 
MONTE SACRO 

Written references prove the existence of the settlement of St. Maria di Càlena near Peschici 
since the 11th century. The small cenobio became a powerful abbey after the recognition of its 
independence from Tremiti thanks to the papal bull Iustis petitionibus of 1058. Among its 
properties, extended well beyond the Gargano area, there was the abbey in Monte Sacro until 
1198. The union with the latter gave life to a very authoritative center, which even attracted the 
attention of the Abbey of Montecassino (Leccisotti, 1938; Corsi, 2003). In 1256 the 
Benedictines were replaced first by the Cistercians and then, in 1446, by the Regular Canons of 
St. Agostino, who built a second church and all the sacred and civil buildings destroyed over the 
years (D’Amato, 2008). The abbey enhanced thanks to important concessions and privileges by 
princes, popes, emperors and faithful who made there the first stop after landing on the northern 
Apulian coasts to reach the St. Michele’s sanctuary. In 1508, the temple of Càlena was still 
worthy of veneration, although most of the buildings have collapsed, except for those restored 
or rebuilt by the Canons (Cocarella, 1989). At the end of the 18th century, the Abbey of St. 
Maria di Tremiti was suppressed and its properties, including those of Càlena, were confiscated 
by the Regio Demanio and sold to private individuals (D’Amato, 2008). 

Even if the structure is particularly stratified, the original architectural tradition of Apulian 
model is recognizable in the oldest church: a basilica with three naves divided by rectangular 
pillars, with axle domes and lateral barrel vaults. In the 12th century, this system was an example 
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of hegemonic culture, developed and improved in the Benedictine context and then widely 
spread throughout the region. The side aisles are still accessible; the central one is open; the 
wall surfaces are simple and the capitals remind Cistercian ornaments. The so-called new 
church, in which is a fresco depicting a Madonna con Bambino, was annexed to the oldest 
building (Petrucci, 1976; Pepe, 1981a; Piemontese, 2008; Rauzino, 2008). 

Since 1917 the Ministry of Cultural Heritage has included Càlena in the list of cultural sites 
and in the 1950s it was recognized as a national monument. However, the complex now lies in a 
state of worrying neglect: the lack of cover exposes capitals and frescoes to weather and 
humidity; the ornaments are almost completely buried by alluvial deposits and show signs of 
abrasion; the bell tower, completely covered by vegetation, is slowly crumbling (Figure 1). 
Despite an inspection by the Regional Superintendence in 2012, the site has still not received 
any recovery action, becoming the symbol of the fate of many neglected monuments of the 
Gargano area. 

Another case of ruins in need of enhancement is the Abbey of the Holy Trinity in Monte 
Sacro, located in a not very accessible site near Mattinata. A group of Benedictine monks 
founded a small cenobio belonging to Càlena, as evidenced by a papal document of 1058. In the 
first half of the 12th century the monastic settlement acquired greater religious, economic and 
political power thanks to the frequent donations of pilgrims travelling to Monte Sant’Angelo. 
When there was the need of a new cultural center near the St. Michele sanctuary, the choice fell 
on Monte Sacro that became one of the most important Apulian centers in the Middle Ages. 
Later it acquired the role of abbey until independence from Peschici in 1198 (Fiorentino, 1979; 
Pepe, 1981b; Kindermann, 1995). In 1481 the union of the monastic complex with the diocese 
of Siponto caused a long period of neglect highlighted by scant evidences (Petrucci, 1960). 
Moreover, the provision whereby the properties of Monte Sacro were confiscated by the King of 
Naples and subsequently, in 1820, granted to Cardinal Ruffo as a reward for the services offered 
to the Bourbons, explains the long history of succession linked to its decline (Fulloni, 2006). In 
addition, the disastrous earthquake of 1893 in the Gargano area, which destroyed Mattinata, 
probably caused further damage to the religious structures. 

Figure 1. St. Maria di Càlena, the church. South and east facades; altar section and longitudinal section 
(Manfredi, 2017). 
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Between 1989 and 1992 the site was object of archaeological digs. The reliefs highlighted the 
original configuration of the monastery with an irregular plan characterized by the remains of 
cellars, cisterns, warehouses, and places of worship such as the square baptistery, the cloister, 
the church and the narthex. The church had a three-nave layout developed along the east-west 
axis, with apse and without transept; the interior was marked by pillars that probably supported 
first wooden trusses and then a barrel vault for the main nave; in the southern apse is what 
remains of a square bell tower made by worked blocks of stone. The facade had a narthex with 
three spans covered by cross vaults, of which today only the left one remains (Fig. 2). In this 
last part it is possible to admire the rests of a rich ornamental apparatus that proves the value of 
the building: acanthus capitals, rosettes, floral motifs and fragments of a fresco depicting a 
Madonna con Bambino and two Benedictine saints (Fulloni, 2006; Massimo, 2013). 

The state of abandonment has unchanged despite the complex has received public and private 
contributions for the ordinary and extraordinary maintenance of the access to the site. In this 
case the protection of the ruins necessarily involves also the landscape value of the context - the 
Gargano National Park - in which the monastic complex is located. 

Figure 2. The Abbey of the Holy Trinity in Monte Sacro. Sections (Berardinucci & Minervino, 2008).

3 FROM ANALYSIS TO RESTORATION. THE COMPLEX OF ST. LEONARDO IN 
LAMA VOLARA 

A different fate belongs to the monastic cell with domus hospitalis of St. Leonardo in Lama 
Volara*, which was built between the 11-12th centuries just outside the walls of the destroyed 
Siponto, along the pilgrimage routes to the holy cave of St. Michele Arcangelo in Monte 
Sant’Angelo** (Fonseca, 2006; Pellegrino, 2006). It is a masterpiece of southern Romanesque 
art and a rare surviving example of the numerous foundations destined to the pilgrims’ care 
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scattered in the Gargano area in the Middle Ages. From there pilgrims had more possibilities to 
reach the sanctuary: among the most famous paths there are, indeed, an uphill climb along 
which are the convent of St. Salvatore and the Abbey of Pulsano, and the road that passed 
through many places where many religious buildings are located - St. Matteo, St. Giovanni 
Rotondo, St. Egidio, St. Nicola - crossing the Stignano valley. 

Thanks to a conspicuous documentary collection that has been merged into the Naples 
Archive, it is possible to follow the events of the monastic plant, whose current appearance is 
the result of a series of rearrangements over the centuries (Camobreco, 1913; Mazzoleni, 1991). 

Between the Norman and Swabian ages, the complex was entrusted to the Regular Canons of 
St. Agostino, living a period of great wealth. In 1223 it was perhaps damaged by the violent 
earthquake that destroyed a large part of Siponto; indeed, its difficult management led to a 
period of neglect overcome by the coming of the Teutonic Order in 1261 (Mastrobuoni, 1960; 
Mazzoleni, 1991). The new owners implemented a new building program by inserting new 
elements in Gothic style into the original Romanesque structure by the addition of a third nave 
to the church and by the completion of the decorative apparatus in the west facade in mimesis to 
the theory of Romanesque hanging arches. In 1327, the construction of a new hospice, defensive 
walls and watchtowers made it the center of their activity in Apulia until the second half of the 
15th century (Mastrobuoni, 1960; Pellegrino, 2004; D’Ardes, 2006) - the Crusader shields of 
these warrior monks are still visible among the surviving frescoes in the church (Fig. 3). 

Figure 3. St. Leonardo in Lama Volara, plan of the complex. Section and west façade before the 
restoration works of the 2015 (Granatiero, 2015). 

Following the crisis of the order, the management of the complex was entrusted to several 
bishops and cardinals of the local dioceses. From 1561 to 1585 the family Caetani promoted the 
building activity through consolidation and renovation operations, as well as numerous 
embellishments concerning the construction of a cemetery chapel on the north side of the 
church, the opening of new windows and the addition of altars in new style, marble stuccoes and 
decorations, of which today remains very shortly after the deletions of the 20th century. In 1690, 
with the Barberini commandery, the convent was interested by new works: a single corridor was 
built to close the upper floor of the convent; the Teutonic loggia was destroyed along with the 
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14th century staircase, which was readily rebuilt further south; the barbicanes were added to 
prevent the hospital loggia from collapsing and various works were carried out to rehabilitate 
the reception facilities (Mastrobuoni, 1960; D’Ardes, 2000a). In 1731 a violent earthquake hit 
the Capitanata’s land causing damages and collapses to the complex due also to lack of 
maintenance; after the first priority works, a series of structures were added in Apulian 
Romanesque style, although the complex had already changed its original appearance (D’Ardes, 
2000b). 

In 1809 the abbey was suppressed following the Murat Decree, all its assets were confiscated 
in favor of the Civil Hospital in Foggia and a long period of decline started. Although the 
church was declared a national monument between the end of the 19th century and the early 20th

century, this did not help to preserve it from neglect; the same happened to the monastery and 
its facilities, which were used as a farmhouse (Houben, 2006). The devastation culminated with 
the explosion of Anglo-American ammunition stored inside which destroyed the church and 
other nearby buildings. The restoration works of the 1950s by the local Superintendence were 
poorly documented but brought substantial changes: all the Baroque and Romanesque elements 
were removed, including the Teutonic chapel already compromised by the previous explosion. 
The operations, aimed at restoring the monument to its supposed original appearance, were 
widely disapproved: once again it was a stylistic restoration, against which the Charter of 
Athens had spoken, but which continued to be practiced (Capasso, 2007). 

The church has a longitudinal plan with three naves and apses; the abbey has an irregular 
plan, with the western and eastern wings diverging to form a trapezoidal cloister that recalls the 
various transformations undergone by the complex, while the hospice has a rectangular plan. 
The interior of the church is divided into two naves; a third one is incorporated into the 
monastery structures on the southern side, thus the church takes on an unusual L-shaped layout. 
Inspired by the model of churches with axle domes, the church has three spans in each nave, 
plus the single span added in the south-east corner. The first and the third spans of the main 
nave are covered by square-based dome masked on the outside by two lanterns of different 
workmanship; the central one is covered by a barrel vault with raised arch – it is perforated by a 
gnomonical hole from which a ray of sun is intercepted on 21 June; while the single span on the 
south side are covered by quarter-circular vaults, arranged on raised curve arches. Two distinct 
high cluster pillars divide the naves: the one near to the presbytery area has pilasters leaning 
against the cruciform structure and is devoid of plastic decorations; the other one stands on a 
high plinth and is equipped with semi-columns supporting a continuous sculpted capital. 

On the outside the church looks like a parallelepiped with a simple wall in limestone, marked 
by thin pilasters connected to each other by a series of hanging arches. Today, as in the Middle 
Ages, the main facade is represented by the north side in which an elegant portal Romanesque is 
opened pointing towards the pilgrims’ route (Fig. 4). The wall surface is divided into five 
slightly uneven compartments, with one single-light in the center of each of them. The façade is 
concluded by a shelf and a pitch of a simple stepped roof from which two lanterns emerge. The 
western façade houses the main entrance to the church, with a simple opening surmounted by an 
undecorated lunette; the wall surface is marked by a rhomboidal window in the central 
compartment and a second gnomonical hole. The south elevation is occupied by the convent 
factories. A long staircase, as a result of the 1950s and the 19th century’ works, leads to a raised 
room that occupies the space of the right aisle of the building illuminated by a series of 
mullioned windows. The east elevation is characterized by the presence of three aligned apses 
built with the development of the primitive church, originally square in shape as the Byzantine 
churches ordinarily were. Remarkable is the decorative apparatus of the main apse, 
characterized by anthropomorphic, floral and zoomorphic characters, which recall details of 
French cathedrals and which give account of the Teutonic commission and of the Nordic 
workers who arrived in these lands (Capasso, 2007).

Towards the end of the 12th century the northern portal was realized. It is one of the most 
valuable elements in the church, framed by a prothyrum with two column-bearing lions and 
composed of two decorated doorposts interspersed with columns supporting two capitals 
showing stories from the Old and New Testaments; the lunette houses a Christ in Majesty 
closed in an almond tree, supported by angels and surrounded by the symbols of the 
Evangelists. Many scholars, although not agreeing about the period in which these sculptures 
were made, have highlighted a lot of similarities with the forms of the 12th century of Abruzzo - 
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San Clemente a Casauria, Corfinio - and Apulia - Monte Sant’Angelo, Pulsano, Trani - 
recognizing, at the same time, models of French derivation. The Casaurian Chonicon confirms 
close relationships between the two regions (Fossi, 1981; Derosa, 2004). 

The works on the former hospital completed in 2012 have certainly re-established the 
conventual vocation but have left the abbey in a state of abandonment. At the end of 2013, the 
complex was included in another project of recovery and enhancement promoted by Regional 
Directorate for Cultural Heritage and Landscapes of Puglia (MIBACT), which also extended to 
the archaeological park of St. Maria Maggiore of Siponto in Manfredonia. The project aims at 
the structural, formal and functional recovery of the entire monumental complex through 
seismic upgrading works, consolidation and reconstruction of some masonry structures and 
load-bearing masonry, of collapsed vaults and roofs - which were also based on the monumental 
evidence provided by ancient photographs. The design intent focused not only on the recovery 
of the convent and former hospital, but of the entire area surrounding the complex. 

Figure 4. St. Leonardo in Lama Volara, the church. North façade and sections (Granatiero, 2015).

4 FUTURE PERSPECTIVES 

As evidence of the lively religious and economic ferment that the Gargano experienced in 
medieval times, the examined complexes symbolize some of the most exemplary cases in terms 
of conservation. Although they do not represent a complete scenario about the topics, they still 
focus on fundamental issues, such as the need to give back value to places of worship which are 
today far from traditional tourist routes but are part of landscape of extraordinary beauty. 

What the culture of restoration can do for this cultural heritage is not only the networking of 
buildings closely linked to the territory they belong to, but above all the implementation of 
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wide-ranging recovery projects, which are emancipated from any confusion between 
conservation and speculation and coincide with actions of enhancement and virtuous reuse. The 
design concepts are based on the maximum respect for the pre-existing buildings and are not 
limited to the reconstruction of the site but to a series of timely interventions aimed at fixing and 
consolidating the residual walls, preserving the old buildings, even with partial reconstruction in 
traditional materials. The design choices are moreover aimed at defining a new religious and 
naturalistic tourism, through the systematization of a system of routes able to ensure a greater 
knowledge of the places. It is therefore believed that the most valid approach is to welcome this 
architectural heritage, considered unrepeatable evidences of the spirit of the places thanks to its 
fusion with the landscape and environmental context, and to make it an authentic resource of the 
Gargano territory, to be considered as an open-air museum. 

ENDNOTES 

* The complex has been declared of historical-artistic interest according to art. 4 of the Protection Law 
n.1089/1939 and subject to constraint, according to the same law, with the Ministerial Decree of 23 
June 1989. 

** Monte Sant’Angelo was declared World Heritage Site by UNESCO since 2011. 
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