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1  Background 
With a growing world population, the competition for space 
and natural resources, including energy, is increasing 
rapidly and win-win situations where all needs are 
satisfied can often not be achieved [1,2]. Climate change, 
including an increasing number of extreme events, puts 
additional pressures on socio-ecological systems and 
creates new vulnerabilities that can trigger societal and 
political changes leading to unsustainable land uses [3]. 
Alarming trends, such as the high rate of desertification 
and land degradation in developing countries, and 
increasing damages through flooding, drought and 
wildfires in industrialized countries highlight the impacts 
of overlapping global change phenomena [4,5]. Such 
impacts suggest that the thresholds for sustainable use 
and the resilience of natural ecosystems may have already 
been passed; reports including the Limits to Growth ([6] or 
the Stern Review [7] warned earlier about such risks. As a 
result, the provision of the most basic ecosystem services 
for some populations is threatened [8] and the requests 
of future generations need to be considered in current 
decision making [9]. The Club of Rome [9] warns that the 
human demand on the biosphere already exceeds the 
global bio-capacity by some 40%. 

Adaptation strategies to protect societies from such 
global change phenomena hold promise, relative to 
climate change greenhouse gas mitigation measures [10]. 
However, the development of adaptation measures must 
be based on a thorough understanding of the functioning 
and characteristics of SES [11] along with rigorous 
monitoring of current impacts. SES encompass bio-geo-
physical system components and human behavior and 
allow structured analysis of cause-effect relationships 
between them and across spatial and temporal scales [12]. 
They experience constant change including adaptation 
processes through, for example, environmental policies 
that lead to land use and land management changes and 
trigger environmental responses. Additionally, external 
influences such as global market trends can force the 
dynamic development of SES [13]. The boundaries 
of are determined by environmental parameters or 
socio-cultural factors [14]. This offers great potential to 
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incorporate individual decisions and public needs into 
the development of successful adaptation strategies 
[15]. Such strategies can build on synergies arising from 
optimal combinations of where, how and when to exploit, 
or not, natural resources, such as land and energy in a 
sustainable manner [16]. 

2  Challenges for socio-ecological 
systems research and the role of 
CASES
The amount of integrative, inter- and transdisciplinary 
research activities on climate and global change, adaptive 
strategies, actor behaviors and response opportunities 
has increased significantly in the last few decades. Figure 
1 illustrates this trend based on the number of articles 
published on SES and Human-Environmental Systems 
(HES) – here understood as a synonym for SES. The focus 
on SES gained in importance after 2000. Based on this, we 
identify a great need for a publication platform that allows 
for overarching perspectives, integrative viewpoints, and 
the exchange of ideas among related disciplines in SES 
science.

The focus of CASES is on SES research with a motivation 
to enhance opportunities for bridging disciplinary 
boundaries by providing a platform for integrating 
natural and social science perspectives. This facilitates 

the discussion of needed solutions that can encompass 
a broader range of areas including engineering sciences 
and technological development. In this context, the wider 
ambition of CASES is to provide a comprehensive forum 
to address the current dissemination of papers on SES 
in publication media with more focused disciplinary or 
sectoral perspectives. 

3   Key topics for research and 
publication
An important research question is the behavior of SES 
under the influence of climate change, socio-economic and 
political changes, and technological development. These 
are the main drivers for land use change and adaptation as 
demonstrated, for instance, by Geist and Lambin [17] with 
respect to deforestation in tropical areas or by Verburg et 
al. [18] in their analysis of rural futures in Europe. Figure 
2 illustrates the importance of these drivers as reflected in 
publications from 1950 – 2014. The number of publications 
on land use change drivers increased considerably after 
the 1980s. From 2000 to the present, published research 
that considers climate change or a combination of the 
different driving forces in complex systems has gained in 
importance. In the most recent literature (2010-2014), we 
observe a relatively balanced emphasis on single drivers 
and their combinations. The multi-component analysis 

Figure 1: Number of publications on SES and HES from 1950 to 2014. (Source: Search in Scopus, Web of Knowledge and Google Scholar 
focusing on research articles in peer-reviewed journals, 03-14).
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that is needed to understand the impacts of each of the 
drivers or of their combined effects on SES requires highly 
interdisciplinary research for which CASES offers a highly 
attractive publication opportunity. 

With respect to the above mentioned drivers, we have 
formulated research topics to be promoted in the future 
as follows: 

3.1  Climate change

Climate change impacts on SES will come from variability 
in precipitation and temperature, general warming and 
changes in growing seasons [19,20]. This will affect the 
productivity of land systems in terms of food, fodder and 
timber provision [21]. It will also affect the availability 
and quality of drinking water, the amount of water for 
irrigation [22] and the management of wastewater and 
other residuals [23]. The abundance of species and their 
interspecific competition within natural/semi-natural 
ecosystems will be altered due to increased warming [24]. 

Furthermore, increasing risks to human health and 
well-being will result from climate change impacts related 
to more intense heat waves and fires, under-nutrition, lost 
work capacity and reduced labor productivity, and food- 
and water-borne diseases [25]. Climate change in recent 
decades has contributed to ill-health in many countries: 
populations in developing countries are at most risk 
of future health impacts due to social and economic 
vulnerabilities [25]. Climate induced changes to SES will 

require proactive measures to protect health. For example, 
changes in breeding periods and winter survival rates of 
vectors, parasites and other carriers of human, livestock 
and plant diseases will require new forms of interventions 
including ecosystem-based approaches such as biological 
pest control in land management [26]. These strategies will 
need to be flexible to cope with the magnitude, speed and 
uncertainty of climate change. Many strategies that have 
recently been put forward are cost effective [27], but they 
require an in depth understanding of SES to be developed 
and implemented. Integrated adaptation strategies that 
address the full range of socio-economic and bio-physical 
constraints in production systems will benefit efforts to 
address other environmental changes, such as advancing 
land degradation.

3.2  Societal, policy and economic changes

An important research question in the area of SES is 
how changing population dynamics, and specifically 
the age distribution in societies, will affect these systems 
and create different adaptation needs [28]. In highly 
industrialized countries, aging of the population will create 
different stresses on societies with respect to resources 
and infrastructures and will help determine how SES 
are impacted in the future [29]. In developing countries, 
some populations will continue to have lower average age 
distributions, but will still face poorer education levels 
and employment opportunities, less access to natural 

Figure 2: Number of articles focusing on selected single or combined drivers of land-use change in SES from 1950 to 2014. (Source: analysis 
in Scopus, Web of Knowledge and Google Scholar, 03-14)
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contributions that have a focus on land use and land 
management, human-environment interactions in land 
systems, and on impacts of global change on societies are 
invited. We particularly encourage joint contributions by 
natural and social scientists that further the understanding 
of SES, their complexity and how to deal with the manifold 
interactions and back-coupling mechanisms within them. 
To build the current state of knowledge and discover 
promising pathways for expanding the understanding 
of SES science including the identification of gaps, 
we welcome synthesis papers and those which clearly 
communicate lessons learned and recommendations for 
future research. This also includes “non-success-stories”, 
which have a great potential to support learning and 
further develop knowledge in and on SES. 

We believe that CASES offers an open and attractive 
forum for the growing research community that is tackling 
the complexities of SES through interdisciplinary and 
integrative research. With this inaugural editorial we wish 
to warmly invite relevant research communities to share 
research and results, enrich knowledge of lessons learnt 
and shape SES science into the future.  

Acknowledgements: With this inaugural editorial, we 
wish to thank warmly especially our editorial board 
members that encouraged, supported and brought 
forward the concept of this journal from the beginning 
on. We are also highly grateful to the Global Land Project 
and European Land-use Institute which provided us with 
the scientific and organizational background to start with 
this highly interdisciplinary journal. Finally we wish to 
spell out our great thanks to De Gruyter Open and to our 
managing editor for pushing forward this journal and 
enabling its successful initialization and development. 

References
[1] Godfray H.C.J., Beddington J.R., Crute I.R., Haddad L., Lawrence 

D., Muir J., F., Pretty J., Robinson S., Thomas S.M., Toulmin 
C., Food Security: The Challenge of Feeding 9 Billion People, 
Science, 2010, 327 (5967), 812-818.

[2] McShane T.O., Hirsch P.D., Trung R.C., Songorwad A.N., 
KinzigA., Monteferri B., Mutekanga D., Tang H.V., Dammert J.L., 
Pulgar-Vidal M., Welch-Devine M., Brosius J.P., CoppolilloP., 
O´Connora S., Hard choices: Making trade-offs between 
biodiversity conservation and human well-being, Biol. 
Conserv., 2011, 144 (3), 966–972.

[3] Kelly P.M., Adger W.N., Theory and Practice in Assessing 
Vulnerability to Climate Change and Facilitating Adaptation, 
Climatic Change, 2000, 47 (4), 325-352.

[4] Geist H.J., Lambin E.F., Dynamic Causal Patterns of Deserti-
fication, BioScience, 2004, 54 (9), 817-829.

resources and underdeveloped infrastructures [30]. At 
the same time, changes in local, regional and national 
economies will modify demands in the provision of 
essential natural resources. Consequently, this will impact 
the demand and supply side in natural resources and 
ecosystem services and might bring up new challenges 
in ensuring human health and economic security [31]. 
Continuation of such trends has the potential to increase 
conflicts and pressures on the sustainable use of land 
with implications for shifts in environmental governance 
schemes and political systems [32]. Inadequate land use 
policies have often contributed to disasters by affecting 
population vulnerability to environmental shocks 
augmented by climate change. In contrast, properly 
designed and implemented environmental policies, 
such as payments for environmental services, which are 
common in developed countries, are gaining importance 
in developing countries, towards enhanced climate 
resilience.

3.3  Technological development 

Technical and technological development have increased 
the exploitation of natural resources and contributed to 
substantial progress in terms of food and water security 
within societies [33]. On the other hand, the belief 
that technology can solve almost all problems has led 
to feelings of over security. Due to overestimating the 
engineering capacities to mitigate climate change effects 
such as flooding, or to reduce risks from earthquakes, 
avalanches, landslides or tsunamis, the impacts of these 
events have often been worsened as they hit unprepared 
populations in densely settled areas [34]. Within 
agriculture and forestry as the main terrestrial land use 
sectors, technological development and higher intensity 
cultivation have, in some areas, increased trade-offs 
between greater yields and soil degradation, lowered 
drinking water quality and reduced biodiversity [35]. 
However, intensification is seen as the most promising 
pathway for sustainable development by directing the use 
of spare land for purposes other than food, fodder and 
timber production [36]. 

4  Mission statement
To serve as a platform for the growing SES research 
community, we focus on publications that present an 
interdisciplinary point of view from the operational 
management of lands scale up to the level of policy 
development on adaptive approaches. Thematically, all 

Brought to you by | Università degli Studi di Trento
Authenticated | 10.248.254.158

Download Date | 8/20/14 7:26 AM



 Inaugural editorial   39

[21] Munang R.T., Thiaw I., Rivington M., Ecosystem Management: 
Tomorrow’s Approach to Enhancing Food Security under a 
Changing Climate. Sustainability, 2011, 3, 937-954.

[22] Ludwig F., Kabat P., van Schaik H., van der Walk M., Climate 
Change Adaptation in the Water Sector. Earthscan, 2009.

[23] Pahl-Wostl C., Transitions towards adaptive management 
of water facing climate and global change. Water Resour. 
Manage., 2007, 21 (1), 49-62.

[24] Biringer J., Guariguata M.R., Locatelli P., Pfund J.R., Spanger- 
Siegfried E., Suarez A.G., Yeaman S., Jarvis A., Biodiversity in a 
changing climate. A framework for assessing vulnerability and 
evaluating practical responses., In: Robledo C., Kanninen, M., 
Pedroni L., (eds.), Tropical Forests and Adaptation to Climate 
Change. In search of synthesis, CIFOR, Indonesia, 2005.

[25] IPCC (Intergovernmental Panel on Climate Change), WGII 
AR5 Chapter 11, http://ipcc-wg2.gov/AR5/images/uploads/
WGIIAR5-Chap11_FGDall.pdf, 2014. 

[26] Sutherst R.W., The vulnerability of animal and human health to 
parasites under global change. Int. J. Parasitol., 2001, 31 (9), 
933–948.

[27] Munang R., Thiaw I., Alverson K., Mumba M., Liu J., Rivington 
M., Climate change and Ecosystem-based Adaptation: a new 
pragmatic approach to buffering climate change impacts, Curr. 
Opin. Environ. Sustain., 2013, 5 (1), 67–71.

[28] Young O.R., Berkhout F., Gallopin G.C., Janssen M.A., Ostrom 
E., von der Leeuw S., The globalization of socio-ecological 
systems: An agenda for scientific research, Global Environ. 
Chang., 2006, 16 (3), 304-316.

[29] Coleman D., Rowthorn R., Who’s Afraid of Population Decline? 
A Critical Examination of Its Consequences. Population and 
Development Review, 2011, 37 (s1), 217–248.

[30] Lutz W., Samir K.C., Global Human Capital: Integrating 
Education and Population, Science, 2011, 333 (6042), 587-592.

[31] United Nations, World Economic and Social Survey 2013 - 
Sustainable Development Challenges, United Nations, New 
York, USA, 2013. 

[32] Siebenhüner B., Arnold M., Eisenack K., Jacob K., Long-term 
governance for socio-ecological change, Routledge Research in 
Environmental Politics, Routledge, USA/Canada, 2013.

[33] WCED (World Commission on Environment and Development), 
Our common future (“Brundtland report”), Oxford University 
Press, Oxford, New York, 1987.

[34] Roggema R., Adaptation to Climate Change: A Spatial 
Challenge, Springer, 2009.

[35] Foley J.A., De Fries R., Asner G., Barford C., Bonan G., Carpenter 
S.R. et al., Global Consequences of Land Use, Science, 2005, 
309 (5734), 570-574.

[36] Phalan B., Onial M., Balmford A., Green R.E., Reconciling Food 
Production and Biodiversity Conservation: Land Sharing and 
Land Sparing Compared, Science, 2011, 333 (6047), 1289-1291.

[5] Vaghefi S.A., Mousavi S.J., Abbaspour K.C., Sriniwasan 
R.,Yang H., Analyses of the impact of climate change on water 
resources components, drought and wheat yield in semiarid 
regions: Karkheh River Basin in Iran, Hydrol. Proc., 2014, 28 
(4), 2018–2032.

[6] Meadows D.H., Meadows D.L., Randers J., Behrens W.W., The 
Limits to Growth, Universe Books, New York, 1972.

[7] Stern N., Stern Review on the Economics of Climate Change, UK 
Treasury, 2006.

[8] Millennium Ecosystem Assessment Synthesis Report Island 
Press, Washington D.C., 2005, http://www.millenniumas-
sessment. org/en/Synthesis.aspx.

[9] Randers J., 2012: A Global Forecast for the Next Forty Years. 
Report to the Club of Rome, White River Junction VT: Chelsea 
Green, 2012.

[10] Prutsch A., Grothmann T., McCallum S., Schauser I., Swart R., 
(eds.), Climate Change Adaptation Manual – Lessons learnt 
from European and other industrial countries. Routledge, 2014.

[11] Bodin Ö., Tengö M., Disentangling intangible social–ecological 
systems, Global Environ. Chang. 2012, 22 (2), 430–439.

[12] Gallopin G.C., Linkages between vulnerability, resilience, 
and adaptive capacity, Global Environ. Chang., 2006, 16 (3), 
293–303.

[13] Rammel C., Stagl S., Wilfing H., Managing complex adaptive 
systems - A co-evolutionary perspective on natural resource 
management, Ecol. Econom., 2007, 63, 9-21.

[14] Duit A., Galaz V., Eckerberg K., Ebesson J., Governance, 
complexity, and resilience, Global Environ. Chang, 2010, 20(3), 
363–368.

[15] Rounsevell M.D.A., Arneth A., Brown D.G., de Noblet-Ducoudré 
N., Ellis E., Finnigan J., Galvin K., Grigg N., Harman I., Lennox 
J., Magliocca N., Parker D., O’Neil B., Verburg P.H., Young 
O., Incorporating human behaviour and decision making 
processes in land use and climate system models, GLP Report 
No. 7. GLP-IPO, São José dos Campos, 2012.

[16] De Fries R., Foley J.A., Asner G., P., Land-use choices: balancing 
human needs and ecosystem function, Front. Ecol. Environ., 
2004, 2,249–257.

[17] Geist H.J., Lambin E.F., Proximate Causes and Underlying 
Driving Forces of Tropical Deforestation, BioScience, 2002, 52 
(2), 143-150.

[18] Verburg P.H., van Berkel D.B., van Doorn A.M., van Eupen 
M., van den Heiligenberg H.A.R.M., Trajectories of land use 
change in Europe: a model-based exploration of rural futures, 
Landscape Ecol., 2010, 25 (2), 217-232.

[19] Pahl-Wostl C., Jeffrey P., Sendzimir J., Adaptive and integrated 
management of water resources, In: Grafton, R.Q., Hussey, K. 
(eds.), Water Resources Planning and Management, Cambridge 
University Press, 2010.

[20] Röhrig J., Goldbach H., Biosphere, In: Speth, P., Christoph, 
M., Diekkrüger, B. (eds.). Impacts of Global Change on the 
Hydrological Cycle in West and Northwest Africa, Springer, 
2010.

Brought to you by | Università degli Studi di Trento
Authenticated | 10.248.254.158

Download Date | 8/20/14 7:26 AM

http://ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-Chap11_FGDall.pdf
http://ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-Chap11_FGDall.pdf
http://www.millenniumassessment
http://www.millenniumassessment

