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The effect of agglomeration economies and
geography on the survival of accommodation
businesses in Sicily

Davide Piacentino a, Martina Aronica b, Diego Giuliani c,
Andrea Mazzitelli d and Maria Francesca Cracolici e

ABSTRACT
The study explores the geographical pattern of the accommodation industry in the Italian insular region of
Sicily, focusing on the determinants of the risk of market exit. We adopt a standard framework of business
survival analysis where agglomeration economies play an important role. We then extend the analysis by
considering the role of geography to explore whether the risk of market exit depends on nearness to
desirable amenities. The geography is here measured by the distance from the coast and the altitude of
the place where the firm is located. When we look at the entire population of accommodation firms that
started between 2010 and 2014, we find evidence that the risk of failure increases for those which are
over 2 km from the coast.
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INTRODUCTION

Tourism makes a major contribution to the economy of many countries and may also be a tool to
foster regional development (e.g., Balaguer & Cantavella-Jorda, 2002; Brida et al., 2014; Li et al.,
2018; Neves Sequeira & Maçãs Nunes, 2011). Researchers have also presented evidence on the
potential of tourism growth for fostering the development of rural and peripheral regions, as well
as for reducing disparities in less developed areas within regions (Brau et al., 2007; Liu et al.,
2017). In rural and peripheral areas that have little in the way of industry, tourism may be an
instrument of development (Brouder & Eriksson, 2013; Liu et al., 2017).
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Tourism growth is fed by the demand that reflects increasing wealth and economic develop-
ment, but also depends on the ability of the tourism industry itself to offer new products and
experiences that meet the increased demand (Alsos et al., 2014; Solvoll et al., 2015). In spite
of that, the literature has mainly focused on the analysis of regional tourism competitiveness
from a demand-side perspective, while less attention has been paid to the role of entrepreneurs
and new business formation as key factors in encouraging competitiveness (e.g., Chhetri et al.,
2008; Estevão & Ferreira, 2009; Fritsch & Schroeter, 2011).

For example, an issue that merits investigation is the ability of new accommodation
businesses to survive in the market, which is a direct measure of regional tourism competi-
tiveness. Actually, while this aspect has received little attention in the tourism literature, it
is a topic that has been widely explored in industrial and regional economics where the
relation between agglomeration economies (localization, urbanization and diversification)
and firm survival is a common starting point of empirical analyses (e.g., Howell et al.,
2018; Renski, 2011).

Despite this interest, no single study in tourism economics to the best of our knowl-
edge has explored the role of agglomeration economies on firm survival. The only attempt
could be by Falk (2013), who looks at the influence of the presence of competitors within
a distance of ≤ 10 km on the survival probability of ski-lift firms. However, the aim of the
study is not to measure localization economies, but congestion effects. To fill this gap in
the tourism literature, the aim of our study is twofold. First, it investigates the expected
relation between agglomeration economies and the risk of closure of accommodation
businesses using some spatial measures at the firm level. In particular, we explore the
effects of localization and relatedness by following the approach suggested by Arbia
et al. (2015) (see below) – while urbanization is more standardly measured as the popu-
lation density at municipality level. Second, we extend the analysis by considering the role
of geography so as to explore whether the risk of market exit is related to the nearness of
desirable amenities. This part of our work is highly original since most of the existing
literature totally ignores the crucial role that the spatial location of firms could have in
tourism. Indeed, only two studies have moved in this direction (e.g., Falk, 2013; Gémar
et al., 2016).

Our study uses Sicilian micro-data, and it considers the distance of accommodation firms
from the coast and the altitude of the municipalities where the firms are located to investigate
whether their survival is affected by their geographical location. Actually, we would expect
this to be the case in an insular region such as Sicily where distance from the coast could well
be a key factor of competitiveness.

Summing up, the paper contributes to the literature on tourism economics in several different
ways. As mentioned above, it is the first attempt in the literature to look at the relationship
between agglomeration economies and firm survival in the tourism industry. Second, there
have been few attempts to consider the role of the spatial location of firms on their chances of
survival. By using geocoded micro-data our study is able to investigate this very accurately.
Finally, we provide novel evidence on the tourism accommodation industry in Sicily, a region
which despite being geographically peripheral and viewed as an economic backwater is known
internationally as an attractive region offering a range of tourist products (e.g., Cracolici & Nij-
kamp, 2008). Additionally, our analysis is particularly accurate since it is not performed on
sampling data, but involves the entire population of Sicilian accommodation firms that started
in business between 2010 and 2014.

The remainder of the paper is structured as follows. The next section reviews the existing
literature. The third section describes the data and presents the methods. The fourth section
presents and discusses the empirical findings. Lastly, some final remarks are left for the conclud-
ing section.
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LITERATURE REVIEW

Firm survival has often been a subject of study in industrial and regional economics and the
literature has mainly concentrated on the relation between agglomeration economies and the
ability of new firms to survive in the market (e.g., Audretsch & Fritsch, 1994; Fotopoulos &
Louri, 2000; Frenken et al., 2015; Howell et al., 2018; Renski, 2011). There is a wide con-
sensus that agglomeration economies have to be measured in a multidimensional way,
including at least three different features: localization, urbanization and diversification (Glae-
ser et al., 1992; Henderson, 2003; Jacobs, 1969; Nakamura, 1985; Rosenthal & Strange,
2001).

Localization economies (or Marshall externalities) derive from the concentration of firms
specialized in the same economic activity. Firms may benefit from sharing resources, knowledge
and infrastructure characteristic of a given economic activity (e.g., Rosenthal & Strange, 2001,
2004). In the case of the tourism industry, for example, Segarra-Oña et al. (2012) look at the
impact of localization economies on the economic performance and competitiveness of Spanish
hotels. Peiró-Signes et al. (2015) carry out a similar investigation on US hotels. In the Italian
context, Capone and Boix (2008) find that localization economies contribute to the growth of
a local tourism production system more than natural resources and endowments,1 and Lazzeretti
and Capone (2009) show that localization externalities in tourism positively influence economic
growth.

Urbanization refers to all those economies of scale deriving from operating in a densely popu-
lated urban area. Since urbanization economies depend on several factors (e.g., highly skilled
workers, local demand, an innovative environment, infrastructures, etc.), the interpretation of
their causes is never straightforward. We would generally expect urbanization to exercise a posi-
tive influence on firm performance, but this has not been demonstrated in the case of the tourism
industry where no previous research looking into the effect of urbanization on firm survival has
been carried out.

Diversification (also known as Jacobs-type externalities) refers to the benefit that a firm can
obtain if it is located in a place where there is a wide variety of economic activities. The basic
idea is that industrial diversity supports the development of new ideas and innovation leading
to economic growth (Glaeser et al., 1992; Jacobs, 1969). However, some authors have pointed
out the need to disentangle Jacobs-type externalities into two varieties, termed related and unre-
lated, so as to explain the effect of knowledge spillovers more accurately (e.g., Boschma &Went-
ing, 2007; Boschma et al., 2012; Delgado et al., 2010; Frenken, Van Oort, & Verburg, 2007;
Porter, 2003). The related variety refers to industries that share some complementarities, not
just in terms of used inputs and produced outputs, but of competencies and cognitive proximity
(Boschma et al., 2012; Boschma& Iammarino, 2009). Learning and knowledge diffusion is more
likely to occur between closely related industries (see also Nooteboom, 2000). The idea of related
variety is particularly interesting in the case of tourism where the complementarities among
industries (e.g., accommodation, beverage and food, cultural activities, etc.) could strongly affect
their performance and survival.

Unfortunately, there is no research on the relation between agglomeration economies and
firm survival in the tourism industry. We found only two related studies that focus exclusively
on single measures of agglomeration economies. Falk (2013) analyses the influence of competi-
tors within a distance of ≤ 10 km on the survival probability of ski-lift firms which could be con-
sidered a measure of localization, although the author interprets it as a congestion effect. As far as
urbanization is concerned, Gémar et al. (2016) and Falk (2013) include in their analyses some
dummy variables by region or macro-area, but this is not the same as measuring the degree of
urbanization.
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Studies published in the tourism literature have also largely neglected the importance of
spatial location on firm survival and this could be particularly relevant in some specific cases
such as those of insular and peripheral regions where location-specific characteristics (i.e., ame-
nities) are key factors of competitiveness. Of the few studies along these lines we could mention
Gémar et al. (2016), who analyse post-entry performance in the Spanish hotel industry from
1997 to 2009 and find that the risk of failure, more than any other factor, increases if the firm
is > 100 km from an airport. Looking at the survival of ski-lift firms in Austria during the period
1995–11, Falk (2013) finds that the risk of failure decreases if the elevation of the ski area is at
least 1700 masl. As far as the Italian tourism industry is concerned, only Santarelli (1998)
explores the post-entry performance of firms, but looks only indirectly at the role of geography.
Exploring the relationship between firm survival performance and the size of new firms in the
hospitality industry, the paper finds that the survival pattern is significantly different across Ita-
lian regions. This study already highlights the importance of geography in firm survival in the
Italian tourism industry, notwithstanding the limitation of assuming that firms are spatially
homogeneous within regions. In our analysis of the accommodation industry in Sicily, however,
we aim to overcome this limitation by using georeferenced data at firm level and to fill in some of
the gaps in the literature.

DATA AND METHODS

Data and variables
The study exploits census data on business demography, collected by the Italian Institute of Stat-
istics (ISTAT). This database is georeferenced and internationally comparable. In particular, our
study uses data on Sicilian start-ups in the accommodation industry during the period 2010–14.2

We focus our analysis on accommodation businesses because they are less affected by local
demand than tourism-related services such as restaurants and transport, etc. However, we do
use data on related industries (restaurants, renting of motor vehicles, libraries, archives,
museums, etc.) in order to obtain a measure of relatedness, as we will see below. The data set
consists of 660 new accommodation firms in Sicily that started during the period 2010–14.
During this period, 146 of these closed within five years.3

In Table 1, we report the list of variables used as covariates in the regression analysis. The first
three variables refer to agglomeration economies (localization, relatedness and urbanization).
The first two are measured by using the georeferenced microdata, while the third is based on
data at the municipality level. Localization is measured by a function of the distance4 of a
given firm i in the accommodation industry from all other firms in the same industry (Arbia
et al., 2015). High values of Localization indicate that the firm i is located nearby other firms
in the same industry. In the preliminary descriptive analysis, we will group firms into quartiles
to illustrate the differences between firms with higher and lower values of Localization. In the
regression analysis, on the other hand, we use the variable as continuous so as to respect its
nature. The expected sign of Localization is ambiguous since we can have two opposite effects.
A positive effect is expected if spatial spillovers occur due to the presence of a specialized indus-
trial cluster, while a negative effect should be observed if the market suffers from ‘congestion’ (i.
e., too many accommodation businesses in the same area without sufficient demand).

The variable of Relatedness is measured by adopting the same approach, but here considering
the distance of a firm i in the accommodation industry from firms operating in related industries.5

We expect relatedness to exert a positive influence on firm survival as suggested by the literature
(Nooteboom, 2000). As we did before, we group firms in quartiles only for descriptive aims and
use it as continuous in the regression analysis.

Urbanization is defined by adopting the approach suggested by EUROSTAT, i.e., the
Degree of Urbanization Classification (DEGURBA). In our case, we consider two categories:
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low urbanization if the firm is to be found in a municipality with intermediate or low population
density (i.e., rural and intermediate areas), and high urbanization if the firm is in a densely popu-
lated municipality (i.e., urban areas). Urbanization usually has a positive impact on new business
formation and survival. For example, using Italian data, Piacentino et al. (2017) find that urban-
ization positively influences new business formation not only directly but also indirectly due to its
relation with the innovative activity of firms. However, this result could not be confirmed in our
study. We are exploring accommodation businesses in an insular region where, due to the impor-
tance of seaside tourism, the location choice of a new firm could be dependent more on its dis-
tance from the coast than on that from densely populated areas.

Table 1. Variables.
Variable Description

Localization Based on the inverse of the spatial distance of a given firm in the accommodation industry

from all other firms in the same industry. See Appendix A in the supplemental data online

for details

Relatedness Based on the inverse of the spatial distance of a given firm in the accommodation industry

from all other firms in related industries. See Appendix A online for details

Urbanization Two categories defined by Eurostat’s criteria of geographical contiguity and minimum

population threshold applied to 1 km2 population grid cells (degree of urbanization

classification – DEGURBA):

. Low level (reference category): rural and intermediate areas

. High level: urban areas

Sales Annual turnover of the first year of activity grouped into quartiles:

. Micro (reference category): first quartile (€0–13,107)

. Small: second quartile (€13,108–28,907)

. Medium: third quartile (€28,908–75,875)

. Large: fourth quartile (€75,876–2,262,482)

Distance from the

coast

Three distance categories:

. < 1 km (reference category)

. 1–2 km

. > 2 km

Altitude Three categories:

. < 300 masl (reference category)

. 300–500 masl

. > 500 masl

Accommodation Two categories: Hotels = 1; other types otherwise

The effect of agglomeration economies and geography on the survival of accommodation businesses in Sicily 5
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We use its annual turnover after the first year of activity in order to measure firm size (Size).6

We prefer to use this measure instead of those based on the number of employees, since many
seasonal workers in the accommodation industry may not be recorded in our data. In this
case, we group firms into quartiles and use the set of dummy variables in the regression analysis
to explore the effects of different sizes (i.e., micro, small, medium and large) on survival
probability.

As far as the geography is concerned, we measure the distance of each firm from the coast7

and the altitude of the municipality where the firm is located. Regarding distance from the coast,
we group firms into three categories: < 1, 1–2 and > 2 km.8 Similarly, we group firms according to
altitude as follows: < 300, 300–500 and > 500 masl. Finally, we include a variable to distinguish
hotels from the other types of accommodation.

Appendix B in the supplemental data online reports some descriptive statistics on the vari-
ables described above.

Survival analysis
The empirical analysis of factors affecting firm’s survival time, that is, the elapsed time between
the entry and exit of a firm, is known as survival (or duration) analysis. This analysis is based on a
regression modelling framework that enables us to deal with the inevitable occurrence of censor-
ing, that is, the presence of truncated observations due to the fact that the follow-up time is
shorter than that necessary for a firm’s exit to be observed.

In practice, survival regression models specify the relationship between explanatory variables
and the so-called hazard function li(t), which in the empirical circumstance under consideration
represents the instantaneous exit rate for firm i surviving to time t. Therefore, li(t)dt provides
the probability of firm i to close at time t given its survival until time t. The parametric survival
regression models imply specifying a plausible probability distribution of survival times and hence
the corresponding functional form of li(t). This limitation is overcome in the semi-parametric
model proposed by Cox (1972) where no distributional assumptions are formulated. In the Cox
model, the hazard function for firm i depends on time t and a set of k explanatory variables
(x1, x2, . . . , xk) as follows:

li(t) = l0(t)exp(b1x1i + b2x2i + . . .+ bkxki) (1)

where l0(t) is the baseline hazard; and b1, b2, . . . , bk denotes, as usual, unknown parameters
to be estimated. The functional form of l0(t) does not need to be specified because it is assumed
to be the same for all firms. Indeed, if we consider two generic firms, say firm i and firm l , the
ratio between their hazards is given by:

li(t)

ll (t)
= l0(t)expexp (b1x1i + · · · + bkxki)

l0(t)expexp (b1x1l + · · · + bkxkl )
= exp[b1(x1i − x1l )+ · · · + bk(xki − xkl )] (2)

and hence it is independent of both time and l0( · ). Since the model specified in equation (1) is
distribution-free but requires the hazards to be proportional, it is termed the Cox proportional-
hazards model. The robustness of the proportional hazards assumption can be validated through
the Grambsch–Therneau test (Grambsch & Therneau, 1994), as we will see in the next section.

Estimation and inference about the parameters of the Cox model can be performed using the
partial likelihood technique (Cox, 1975). However, in the specific empirical context of firm sur-
vival, its use may not be proper. This is because the Cox model treats time as measured on the
continuous scale, whereas the duration of firms is here observed in discrete units of a year. Such a
circumstance leads to a non-negligible number of tied survival times, which makes the partial
likelihood construction inappropriate. The problem can be overcome using the approximation
of the exact marginal likelihood proposed by Efron (1977).
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To take into consideration the fact that firms located in the same area, such as a municipality,
may be more alike in their survival times than firms from different areas, the Cox model also
allows each firm in a given area to be assigned a common factor (i.e., a random effect) which
in this literature is called a ‘shared frailty’:

lij(t) = l0(t)vjexp(b1x1i + b2x2i + · · · + bkxki) (3)

where lij( · ) is the hazard function for the ith firm in the jth area; and vj represents the random
effect (or shared frailty) for all firms in the jth area.

The vj vary from area j to another, and the assumed distribution that governs this variability
is a gamma distribution with variance, u, estimated from the data. The inclusion of this area-level
random effect accommodates dependence among the survival times of different firms located in
the same area and at the same time controls for the presence of unobserved heterogeneity after
conditioning on the covariates included in the model.

When geocoded data are observed, as in our case, spatial variation in survival times may be at
play; in other words, some spatial clustering of high or low survival times might be relevant.
Therefore, the assumption of the independence of survival times may be violated, and residuals
may be spatially correlated. However, potential spatial autocorrelation should be mitigated by
including in the specification area-level random effects and some covariates of spatial nature
such as distance from the coast as well as localization or relatedness. To be sure that our estimates
are not affected by the aforementioned problems, we will use the variogram in the next section as
a diagnostic tool (Diggle & Ribeiro, 2007).

EMPIRICAL RESULTS

Preliminary analysis
Figure 1 shows the spatial distribution of Sicilian firms in the accommodation industry that
started during the period 2010–14. Crosses indicate firms that closed during the period 2011–
15,9 while circles represent firms that survive in the same period. The size of symbols is

Figure 1. Firm survival in accommodation industry in Sicily during the period 2010–14.
Note: Crosses (circles) represent firms that fail (survive). Their size is proportional to the survival time.
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proportional to the survival time. We observe a non-homogeneous spatial distribution of firms in
terms of both births (i.e., firms entering the market) and deaths (i.e., firms closing). Generally,
firms are mainly concentrated along the coast and near the biggest cities; we observe a significant
concentration of firms in the north-west and east of Sicily. We observe that firms are mainly
located close to coastal and cultural tourist destinations such as Palermo, Trapani and Syracuse,
and business cities such as Catania. In the biggest cities, Palermo and Catania, for example, we
note a high concentration of both births and deaths. There are also some areas along the coast in
the north and south-west that are far from the biggest cities where we observe a high concen-
tration of births and a low concentration of deaths.

As would be expected, there is a high survival rate of accommodation businesses located near
the town of Taormina, which is an internationally renowned tourist destination. Finally, we note
a significant concentration of deaths in inland areas near the city of Enna. This first visual inspec-
tion gives us insights that post-entry firm performance differs across Sicilian areas, while also
showing some positive spatial patterns along the coast within a certain distance from the most
urbanized cities.

By using the non-parametric approach of Kaplan and Maier (1985), a preliminary survival
analysis on the population of Sicilian accommodation firms (i.e., 660 firms) for the period
2010–14 was performed (Table 2). We observe that the probability that an accommodation
firm will survive > 1 year is 90%, decreasing to 66% after five years.

Figure 2 shows the survival curve obtained from the Kaplan andMeier approach. In short, we
plot the survival probabilities against the years of entry and in the case of more than one curve we
use the log-rank test to assess whether these curves are statistically different (Peto et al., 1977).
We observe that the probability of survival decreases over the analysed period; in the first two
years from entry the risk of closure increases by about 15%. However, the shape of the survival
curves differs depending on the characteristics of the firm (Figure 3).10

Looking at Figure 3(a), we observe differences in the survival probabilities over time across
firms belonging to different quartiles of Localization. The log-rank test indicates that these curves
differ significantly in statistical terms. In particular, we observe that already after the first year of
activity the gap between firms in the fourth quartile and the rest of the firms is large and then
dramatically increases over time. Specifically, firms with the highest values of Localization (fourth
quartile) have no likelihood of surviving past the fourth year of activity (see Table C1 in Appen-
dix C in the supplemental data online). This means that firms in the accommodation industry
suffer considerably from a sort of ‘congestion effect’, that is, too much supply for a limited
demand in a given spatial area. This result may well be because we are considering the specific
case of an insular region where space may matter more than in other places.

Figure 3(b) shows the survival curves built on the Relatedness variable. We note that firms in
the fourth quartile consistently have the highest survival probability, ranging from 92% after the

Table 2. Survival probabilities of Sicilian firmsborn during the period 2010–14 in the accommodation
industry.
Years from
entry

Firms at
risk

Firm
exits

Survival
probability

95% lower
CI

95% upper
CI

1 660 63 0.905 0.882 0.927

2 461 46 0.814 0.783 0.847

3 301 21 0.757 0.721 0.796

4 186 8 0.725 0.684 0.769

5 102 8 0.668 0.616 0.725

Note: CI, confidence interval.
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first year to 73% after five years. Additionally, we observe that the probability of survival in the
first quartile reduces dramatically after the third year in comparison with all the other groups.
However, no significant differences across the curves emerge from the log-rank test. Figure 3
(c) compares firms in urban areas with those in rural and intermediate areas. Urbanization
seems to have a positive impact on the probability of survival, although the log-rank test results
indicate that it is not statistically significant. The gap between the two groups becomes larger
only after the fourth year.

There are, however, significant differences in the survival curves when we look at the Sales
variable (Figure 3d). Firms in the third and fourth quartiles (medium and large firms) have sig-
nificantly higher probabilities of survival than those in the other two quartiles (micro and small
firms), and this difference increases over time. After five years from birth, firms in the first quar-
tile are 20% less likely to survive compared with firms in the last quartile (see Table C4 in Appen-
dix C in the supplemental data online).

Figure 3(e, f) shows the curves for the two variables that describe the geographical location of
the firms’ distance from the coast and altitude. In both cases, we do not find significant differ-
ences across groups. However, we observe that after the first year of activity, firms that are < 1 km
from the coast have a higher probability of survival. After the second year, the better location
seems to be that between 1 and 2 km from the coast. In the case of altitude, it seems that it is
better to stay at < 500 masl to increase survival probability. Finally, we compare firms by type
of accommodation.

Figure 3(g) notes that hotels always have higher survival probabilities than other types of
accommodation, especially from the third year onwards. However, also in this case the differ-
ences are not significant.

In this stage of the analysis, we have compared the survival probabilities of firms grouped
together by certain characteristics. However, the results obtained here are only preliminary
because they do not account for the dependence among the different characteristics. The
next section provides a more rigorous analysis by estimating a Cox proportional-hazard
model.

Figure 2. Survival curves of Sicilian firms born in the period 2010–14 in the accommodation industry.
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Figure 3. Survival curves by firm characteristics in the accommodation industry in Sicily during the
period 2010–14.
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Regression analysis
Table 3 reports the estimates of the Cox proportional hazard model.11 In the first column, we
provide estimates of a baseline model where only variables related to the agglomeration econom-
ies (localization, relatedness and urbanization) are considered (see model 1). In addition, in
model 2 we consider the interaction effect of relatedness and localization to explore the relation-
ship between these two measures of agglomeration.

We note that Localization has a negative effect since the risk of closure significantly increases
for higher values of localization. Although this is not the expected result, it confirms what was
obtained in the preliminary analysis. New firms in the accommodation industry seem to suffer
when there is a high spatial concentration of firms in the same industry. In the previous section
we referred to this result as a ‘congestion effect’,12 that is, the demand is not sufficient to satisfy
the entirety supply of all new firms. However, there are other potential interpretations of this
effect that may be suitable in the case of lagging regions. For example, we can consider the
case of an attractive destination that is not well connected by transportation to neighbouring
areas where potentially new accommodation businesses could be localized. In other terms, the
obstacle to expanding ‘borders’ of a tourism destination could not be depending on the potential
demand but on the support of regional or local infrastructures. This interpretation gives interest-
ing insights for further research. Looking at the interaction effect we also observe that the nega-
tive effect on survival of Localization is not moderated at higher levels of Relatedness.

Table 3. Results from the Cox proportional hazard model.
Model 1 Model 2 Model 3

Localization 2.01 (0.12)*** 0.67 (0.28)** 0.64 (0.29)**

Relatedness −0.10 (0.08) −1.86 (0.37)*** −1.92 (0.37)***

Localization × Relatedness 0.33 (0.07)*** 0.34 (0.07)***

Urbanization: low level Reference Reference Reference

Urbanization: high level 0.07 (0.21) 0.07 (0.21) 0.07 (0.24)

Micro Reference

Small 0.16 (0.23)

Medium −0.49 (0.27)*

Large −0.47 (0.28)*

Distance from coast: < 1 km Reference

Distance from coast: 1–2 km 0.39 (0.28)

Distance from coast: > 2 km 0.40 (0.22)*

Altitude: < 300 masl Reference

Altitude: 300–500 masl −0.25 (0.39)

Altitude: > 500 masl −0.25 (0.26)

Accommodation: other types Reference

Accommodation: hotel 0.13 (0.23)

R2 0.47 0.48 0.50

Maximum R2 0.93 0.93 0.93

Shared frailty (u) 0.01** 0.01** 0.01**

PH test (x2) 23.95*** 14.79*** 17.30

Observations 660 660 660

Note: ***p<0.01, **p<0.05, *p<0.1.
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As far as Relatedness is concerned, we find a positive effect on firm survival, that is, the high
spatial concentration of related industries reduces the risk of failure. More precisely, if we take the
interaction effect into consideration, it seems that new businesses will have a much better chance
of survival if they are located in areas with a low spatial concentration of competitors but a high
spatial concentration of related industries. This evidence is in line with some results obtained in
the economic literature on firm survival and agglomeration economies. For example, just to men-
tion one of the most recent studies, Howell et al. (2018) find a large and positive effect of related
industries on firm survival in China. Also, in the case of tourism, some studies find similar results
but on aggregate data (Capone & Boix, 2008; Lazzeretti & Capone, 2009; Yang & Fik, 2014).
For example, Capone and Boix (2008) find that the growth rate of local tourism depends strongly
on the chain of economic activities directly related to tourism production (defined by them as
‘tourist filière’) rather than natural resource endowment.

Hence, we can conclude that new firms in the accommodation industry may benefit in terms
of survival probability from the presence of related industries but only when the spatial concen-
tration of competitors is low. In other words, the ‘congestion effect’ related to Localization nul-
lifies the benefits of spatial concentration of related industries.

As regardsUrbanization, we do notfind any significant effect.However, it is worthmentioning
that themunicipality shared frailty does have a significant effect. Thismeans that newfirms located
in the same municipality are affected by some unobserved factors that influence the risk of failure.

In line with the aim of our research, we extended the basic specification of model 2 in order to
take into account the effect on survival of geography and firm characteristics. We considered the
following variables: Size, Distance from the coast, Altitude and Accommodation (see model 3). The
modelling selection has been done on the basis of the goodness of fit and whether the hypothesis
of proportional hazards assumption is respected. The goodness of fit is here measured by means
of the Cox–Snell pseudo where its maximum limit is not absolute and depends on the sample; in
our case it is equal to 0.93 for both models, indicating a quite good fit (Cox & Snell, 1989). The
Grambsch–Therneau (PH) test was also performed to assess the hypothesis of proportional
hazards assumption, which is only respected in model 3. Hence, this model has to be preferred
because the goodness of fit does not decrease, and the preconditioned assumptions of the Cox
proportional hazard model are respected.

Estimates of model 3, first of all, confirm the results from model 2. We also observe that new
medium and large size firms are better placed to reduce the risk of failure: a higher turnover in the
first year is important to the probability of survival.

As far as geographical location is concerned, we observe that the risk of market exit increases
significantly when the business is > 2 km from the coast, but this evidence must be carefully inter-
preted, since the estimate is weakly significant. Nevertheless, this result does demonstrate how
important coastal tourism is to Sicily. That seems to be confirmed by the coefficient of altitude,
which is not statistically significant. These results might indicate the presence of the ‘funnelling
effect’ (Pearce, 1996) whereby tourists remain concentrated along the seafront and miss the
opportunity of discovering the other tourist products that Sicily has to offer, such as mountain
or cultural experiences. These results, however, should be interpreted with caution due to the
nature of the variables used. In fact, distance from the coast is a more accurate measure than alti-
tude, since the former is obtained from georeferenced microdata while the latter is based on the
altitude of the municipalities where firms are located.

Lastly, we do not find any significant effect in the comparison between hotels and other types
of accommodation, while the result on the municipality shared frailty is confirmed.

Robustness check
After estimation, some unobserved spatial dependence could still affect our residuals. We check
this eventuality by means of the variogram described below (Diggle & Ribeiro, 2007).
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For the martingale residuals of the Cox proportional-hazards model, the empirical variogram
ordinates are the quantities

vij = 1

2
(ri − rj)

2,

where ri and rj are the martingale residuals corresponding to the firms at the locations sh,i and sh,j ,
respectively. A plot of vij against the corresponding distance dij compared with the envelope of
empirical variograms computed from random permutations of the residuals, holding their
locations fixed, enables us to formally detect spatial autocorrelation. Therefore, we obtained var-
iogram envelopes from 999 independent random permutations of the martingale model residuals
with values averaged within distance bands. These Monte Carlo simulation envelopes represent
confidence bands for the null hypothesis of no spatial dependence among the model residuals.
Consequently, if all the empirical variogram ordinates are within the bands, we conclude that
there is no significant residual spatial dependence.

Figure 4 depicts the empirical variogram of our estimated model residuals along with the con-
fidence bands. For ease of interpretation, the vij are averaged within distance ranges. The plot
shows that the empirical variogram ordinates are within the simulation envelopes, thus indicating
that there is no significant spatial dependence amongst the model residuals. Therefore, we can
say that including variables of a spatial nature in the model enabled us to fully control the esti-
mates for potential spatial dependence.

CONCLUSIONS

Recently, the tourism literature is extending its lines of research towards entrepreneurship and
industrial studies in order to investigate the performance of firms operating in this sector. In
fact, over the past few years, tourism has had a significant economic impact with the potential
to reduce the gap between peripheral and central geographical areas. However, this new stream

Figure 4.Monte Carlo envelopes for the variogram of the model 2 martingale residuals (dashed lines)
and empirical variogram of residuals (circles).
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of literature is still quite limited with few studies dealing with the topic of firm survival in the
tourism industry and only two studies also taking into account the role of geography (Falk,
2013; Gémar et al., 2016).

To fill these gaps in the literature, our study makes a contribution from several different per-
spectives. First, we suggest an original framework of analysis in tourism economics literature,
where agglomeration economies and geography are associated with the ability of accommodation
businesses to survive in the market. Second, we provide novel evidence on the accommodation
industry in the insular region of Sicily in Italy. Our empirical study could represent a starting
point for a potential stream of new studies on the role of geography in the tourism industry in
the specific case of insular and/or peripheral regions. The importance of this aspect is evident
if one thinks that tourism will dramatically change as a consequence of the recent COVID-19
pandemic. Indeed, it is reasonable to expect that insular and peripheral areas could over time
become more attractive for tourists than central and more densely populated areas.

Exploiting microdata at the census level on 660 Sicilian firms in the accommodation industry
born during the period 2010–14, we initially find a non-homogeneous spatial distribution of
firms for both births and deaths. Coastal areas and the biggest cities typically have large numbers
of births and deaths. Some positive spatial patterns, that is, more births than deaths, are also to be
found along the coast in places some distance from large urban areas.

From the regression analysis, we find that new firms in the accommodation industry suffer
considerably from a ‘congestion effect’, as measured by the spatial concentration of firms in
the same industry. We find a sort of barrier to entry in the presence of a spatial concentration
of firms specialized in the accommodation industry. However, we do find beneficial effects on
survival when new firms are located near to spatial concentrations of firms operating in related
industries.

Moreover, we find that turnover at birth is an important factor in longer term survival; we can
say that ‘to be too small at birth’ is risky. Besides, risk of market exit appears to be dependent on
the proximity of desirable locations, especially at the coast. We find empirical evidence that firms
should not overstep the threshold of 2 km from the coast to reduce the risk of failure. Clearly, the
decision of firm localization is likely co-determined both by tourist demand and the attractiveness
of destinations.

Our study does have some limitations, although most of these depend on the availability of
the data. For example, we do not have data on firm characteristics such as whether the hotel is
part of a chain or variables to measure management quality. In other words, we would need
additional information to be sure that by controlling for firm characteristics we are able to isolate
the contribution of external factors such as that of agglomeration economies or, more generally,
geographical features.
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NOTES

1 However, they consider an extensive definition of localization economies including inside also
the related industries, that is, the diversification.
2 We referred to the following NACE codes: 5510 (hotels); 5520 (holiday homes, cottages,
youth hostels, etc.); 5530 (campgrounds, recreational camps, space for recreational vehicles);
and 5590 (student residences, worker hostels, rooming and boarding houses, etc.).
3 We excluded from the analysis firms located in the smaller islands off Sicily (the Eolian,
Egadi and Pelagian islands). Moreover, we observe firms that started in any calendar year within
the period 2010–14 and whether or not they survived until the end of the period. Therefore, the
data set consists of right-censored longitudinal data. However, according to the typical approach
of survival analysis, the dependent variable in this study is the survival time in each year (i.e., 1, 2,
3, etc. years), regardless of the calendar year of the company’s birth and death.
4 See Appendix A in the supplemental data online for more details.
5 Specifically, we consider the following industries: restaurants and mobile food service activities
(5610); beverage service activities (5630); renting and leasing of motor vehicles (7711, 7721); tra-
vel agency and tour operator activities (7911, 7912); other reservation service and related activi-
ties (7990); creative, arts and entertainment activities (9004); libraries, archives, museums and
other cultural activities (9101–9104); sport activities (9319); and amusement and recreation
activities (9321, 9329).
6 Since we exploit data at establishment level, there is no ambiguity about the attribution of annual
turnover. However, using data at the registered office level could generate some bias in exploring the
distribution of economic activities across space. Unfortunately, we do not know if firms belong to a
group (e.g., a hotel chain), thus we cannot capture those potential economies of scale.
7 In place of distance from the coast, we could use distance from the beach since some parts of
the coast could simply be rocks and therefore less attractive to tourists. However, it would be dif-
ficult to find an objective measure of distance from the beach, and this could significantly affect
our results. The Sicilian coast is quite accessible almost everywhere and accommodation
businesses are mostly located in all these accessible areas, but at different distances from the
coast. In other words, different distances correspond in our analysis to different investments
by firms in terms of location choice.
8 Other categories (e.g., from 2 to 3 km and so on) were considered, but no significant results
emerged. Thus, we decided to stop at 2 km since it seems to be the significant threshold of the
risk of failure.
9 All the firms observed remain in the market for at least one year after their entry.
10 See Tables C1–C7 in Appendix C in the supplemental data online for details on survival
probabilities estimates.
11 All statistical analyses were performed using the ‘survival’ package (Therneau, 2015) in the R
statistical environment (R Core Team, 2018).
12 From a macroeconomic perspective on the US economy, Saito and Wu (2015) find that
employment growth may be negatively affected by employment density, suggesting an offset
effect of congestion on localization.
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