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Abstract Starting in 2007-2008, an economic crisis with no comparable precedent
after WWII has affected most of the World, and Europe in particular. Yet, despite the
pervasiveness of the crisis, its impact was highly differentiated across countries. The
macroeconomic country-level effects are very important, but also within countries the
impact on the various regions has been far from uniform, with some regions, often
the most urban, able to resist the crisis better than others. Among the many factors
which can have influenced the differential impact of the crisis in Europe, this paper
looks at the regional endowment of structural territorial assets, those which have been
labelled as “territorial capital”. Territorial capital comprehends all those assets, being
material or immaterial, public or private, which represent the development potential
of places. Territorial capital enhances regional growth in ordinary times, and, being
structural, can be expected to also act as a factor of resilience in times of crisis. To
investigate this hypothesis, a database of territorial capital indicators for all regions
of the European Union at NUTS3 level is exploited, and a classification of regions
based on the endowment of territorial capital is built. It appears that regions belonging
to different groups, i.e. being differently endowed with territorial capital, have had
different degrees of resilience, with some being able to maintain their income levels
better than their country and others losing ground. The structure of regions is hence
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an important determinant of how they can afford periods of distress, and in particular,
more resilient have been those regions endowed with less mobile territorial capital
assets and with those territorial capital assets of mixed levels of materiality and rivalry.

JEL Classification R1 - R11 - R12

1 Introduction

Starting with the subprime crisis of 2007, the world, and Europe in particular, has
been hit by a large economic crisis, with important losses of employment and GDP in
many countries. The OECD estimates that the loss of potential 2014 GDP in OECD
countries which experienced a banking crisis in 2007-2011 amounts on average to
5.5%, while the average for OECD countries is of 3.5% (Ollivaud and Turner 2015).

However, despite the pervasiveness of the crisis, its effects on different European
countries have varied, with some losing a large percentage of GDP and/or a very
large number of jobs (e.g. Greece, Italy and Spain), and others, such as Germany and
Poland, being able to maintain employment and GDP levels. A country-level analysis
of the impact of the financial crisis, however, conceals the highly differentiated levels
in regional performance. By looking at the real GDP growth rate of European regions
between 2008 and 2012 (Fig. 1, map on the left), itis certainly clear that national aspects
are indeed very important, as the national boundaries are clearly identifiable. At the
same time, different situations also occur within countries. For instance, one group of
countries, such as France and the UK, had some regions with positive and others with
negative growth rates. In a second group of countries, in particular Poland and, to a
lesser extent, Germany, almost all regions had a positive average annual growth rate
due to favourable national macroeconomic conditions and, finally, in a third group
of countries the adverse national conditions led all regions to have negative growth
rates. However, in all cases regional differences were also significant: the regional
divergences from the national trend easily range from 4% more to 4% less than the
national average. These differences are shown in the map on the right in Fig. 1, where
the real GDP growth rate of regions is mapped relative to the national average value.
The map shows that in each European country the differences between regions are
highly relevant, and that all countries have some regions significantly outperforming
others, and other regions significantly underperforming. There is often, but not always,
a significant urban divide, with the regions of the largest cities generally performing
better than other regions in the country, confirming the relative strength of metropolitan
areas in the crisis (Capello et al. 2015) (Fig. 1).

The literature has analysed the impact of the crisis at regional level, adopting the
notion of “resilience”. This concept arose from engineering and environmental stud-
ies and is meant to represent the ability of a system to deal with shocks, either by
anticipating them, by responding to them or, finally, by returning to the equilibrium
which has been disturbed. The literature generally identifies three types of resilience
(Martin 2012): engineering resilience, defined as the ability of a system to return to its
state of equilibrium after a shock; ecological resilience, defined as the scale of shock
or disorder that a system is able to absorb before it is destabilized and moves to a
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different state or stable equilibrium; and, finally, adaptive resilience, defined as the
ability of a system to reorganize its forms or functions in an anticipatory or reactive
way so as to minimize the impact of a destabilizing shock.

The concept of resilience has been widely used, often with quite different nuances,
but this has also led to important criticism of its applicability to regional analysis (these
objections are listed and addressed in Martin and Sunley 2015) despite that it has been
extended to include references to adaptation or adaptability (Hassink 2010) and, more
recently, to the long-term ability to develop new growth paths (Boschma 2015).

A large number of studies have empirically addressed the existence, definition and
measurement of resilience. A first wave of works, mainly in the years immediately
after the start of the crisis, focused on the spatial asymmetries in the reaction to the
exogenous shock (e.g. Cellini and Torrisi 2016; Fingleton et al. 2015; Sensier et al.
2016). A second wave of studies, drawing on the conceptualization presented in the
first wave and the availability of more data from the years after the crisis, started to
investigate the determinants of the crisis. For instance, Groot et al. (2011) studied the
factors behind the different sensitivity levels of countries and regions to the first phase
of the crisis, identifying sectoral composition as the most important condition for
resilience. Lee (2014) found that highly skilled UK cities experienced lower increases
in unemployment. Martin et al. (2016) demonstrated the decreasing role of economic
structure and the rise of a number of region-specific factors. Fratesi and Rodriguez-
Pose (2016) showed that economies which were protected from cyclical downturns in
the period prior to the crisis were not protected from the crisis itself.

This paper is part of the second wave of literature and looks at the determinants of
economic resilience in a holistic way, adopting the concept of territorial capital (TC),
defined as the system of territorial assets of an economic, cultural, social and envi-
ronmental nature, that determine the development potential of places (OECD 2001;
Camagni 2009). Our assumption is that these structural territorial growth potentials
characterizing each region are not neutral in the response to exogenous shocks. Rather,
they allow local economies to be more resilient to negative macroeconomic trends.

Obviously, this is not expected to hold true for all of the components of territo-
rial capital. The link between territorial capital and resilience, in fact, goes beyond a
mediation effect such as that hypothesized above. As with any kind of capital, territo-
rial capital can be either accumulated or dispersed. In some cases, as in institutions,
agglomeration economies and cultural heritage, for example, these processes of accu-
mulation and dispersion are likely to occur over the long term. On the other hand,
certain territorial assets, such as private capital, human capital, are less sticky and
persistent over time. Therefore, since the different components of territorial capital
have a more or less immediate transmission link with economic growth, and given the
fact that their accumulation or decumulation times might be different, we hypothesize
here that different typologies of territorial capital play different roles in the distinct
phases of recession. Expectations are that the least sticky factors are also those less
able to induce resilience, and that those factors whose relationship with the economy
is less direct are also less able to affect resilience, which is connected to short-run
adjustments.

Based on this reasoning, the remaining sections of the paper are organized to meet
three goals. First (Sect. 2), a review of the relationship between territorial capital and
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regional growth is presented. Section 3 is then devoted to the definition and empirical
measurement of the endowment of territorial capital in EU NUTS3 regions, in order to
highlight their specificities. Afterwards (Sect. 4), the paper analyses and measures, for
the same areas, different kinds of resilience to the economic recession, which allows a
distinction to be made between short-term and medium-term effects. Then, in Sect. 5,
the empirical measures of resilience and territorial capital are jointly examined in
an econometric analysis in order to derive conclusions about regional reaction and
adaptation to the global crisis. Finally, Sect. 6 concludes by showing which aspects of
territorial capital are more important and presents some policy implications.

2 The theoretical definition of territorial capital and its relationship
with resilience

The concept of territorial capital was firstly defined by the OECD 2001 as “the stock
of assets which form the basis for endogenous development in each city and region,
as well as [...] the institutions, modes of decision-making and professional skills to
make best use of those assets” (OECD 2001, p. 13). More recently Camagni (2009)
observed that this set of endogenous territorial factors is highly diversified, each of
them following different laws of accumulation/depletion and impacting economic
development through different mechanisms. More precisely, he classified the compo-
nents of territorial capital into the two dimensions of rivalry and materiality.

This taxonomy has two main advantages. First, it allows for identification of the
different territorial assets expected to stimulate economic development: from public
and tangible capital, such as the infrastructural endowment of regions, to intangible
and private assets, represented by the skills and competences held by the resident pop-
ulation, to those elements with intermediate levels of materiality and rivalry. Second, it
explicitly recognizes that each territorial element is subject to very different processes
of accumulation and depletion.

Anincreasing number of works have applied the concept of territorial capital empir-
ically in order to study regional patterns of economic growth. For instance, Perucca
(2014) analysed the relationship between different territorial assets and economic
growth in Italy, pointing out positive interaction effects of some of these resources.
Servillo et al. (2012) interpreted territorial capital as an important determinant of
regional attractiveness, able to influence development policies. !

Much less is known about the link between territorial capital and resilience to
exogenous shocks. Although an array of evidence has indicated the asymmetrical
impact of the economic crisis within EU countries (Groot et al. 2011; Townsend and
Champion 2014; Palaskas et al. 2015), few studies have focused on the determinants
of these imbalances, and the topic remains understudied in the literature. Among the
exceptions, Martin et al. (2016) claimed that a prominent role is played by certain
conditions in the regions, such as their institutions, labour market characteristics and
accessibility to neighbouring areas. In their analysis of Greek regions, Giannakis

! For a review of the papers analysing the association between territorial capital and regional development,
see Toth (2015).

@ Springer



U. Fratesi, G. Perucca

and Bruggeman (2015) found a higher resilience for those areas characterized by
specialization in the agricultural and tourism sectors. These findings are consistent
with those from the study carried out by Sanchez-Zamora et al. (2014) on the rural
areas of the Andalusia region.

This evidence calls for more comprehensive analysis of the link between the terri-
torial capital of regions and their resilience to the economic recession. Even when
used as a concept to explain economic development, in fact, the territorial capi-
tal of regions cannot be expected to be neutral in the event of an external shock.
High levels of human capital, for instance, are likely to facilitate the processes of
adaptation and reconversion of local economies. Moreover, the relationship between
the territorial assets of regions and their reaction to an exogenous event cannot be
expected to be constant over time, i.e. in the different phases of the recession. Regions
with high levels of accessibility to other regions, for example, are more exposed,
in the short term, to the rapid propagation of an economic slowdown. However,
they are more likely in the medium/long term to find new markets and to regain
competitiveness.

3 Territorial capital in EU regions: an empirical measurement

The main difficulty in translating the taxonomy of territorial capital into empirical
terms is the identification of appropriate metrics. The list of proxies for various ele-
ments of territorial capital (measured for 2006 at the NUTS3 level?) is presented in
Table 1.°

The choice of the empirical measurements is consistent with that of a previous study
on Eastern European countries (Fratesi and Perucca 2014). The endowment of public
tangible capital is captured by the multimodal accessibility of each region and therefore
by its potential access to external markets. Tangible resources with an intermediate
level of rivalry are measured by the number of beds in accommodation facilities. The
assumption on which the choice of this measurement is based is that these reflect the
attractiveness of places, whatever the reason (cultural or natural heritage, amenities,
etc.). The number of IP addresses is the proxy for private capital due to its high cor-
relation with the stock of physical investments (not available at the NUTS3 level).
Gender disparities in the labour market are often associated with other dimensions of
social deprivation (Molyneux 2002), and they have been chosen to capture the regional
behavioural modes. The empirical measurements of human capital and agglomeration
economies are those typical of most literature in regional development, represented

2 This is valid for all countries except Germany. In the latter case most of the data are not available at this
level of territorial disaggregation. For this reason, in the case of Germany we consider data at the NUTS2
level, because the average size of German NUTS3 regions is smaller than the area of NUTS3 regions in
another EU countries. Other scholars have made the same choice in previous works on EU NUTS3 regions
(e.g. Paci 1997).

3 Seven components of territorial capital out of nine have been empirically measured. Relational capital
and cooperation networks are missing, since a satisfactory empirical measure is not available for all regions
of Europe. Summary statistics of all empirical measurements are presented in Appendix A of Electronic
Supplementary Material.
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by the share of population with tertiary education and by population density, respec-
tively. Territorial assets with intermediate materiality and high rivalry are assumed,
in the end, to be conceptually close to the functional specialization of the regional
economies, measured by the share of professionals and managers relative to the total
workers.

Having identified the empirical measures of territorial capital, the next step is to
analyse the distribution of these assets across regions. In order to identify homogeneous
typologies of areas (i.e. characterized by a similar endowment of territorial assets),
we applied clustering techniques to the data set described in Table 1.* The results of
this analysis are presented in Table 2.

Clustering identified seven groups of regions. The first (cluster A—areas rich in
territorial capital) includes only 12 areas. These are found in the major metropoli-
tan regions of the EU and are characterized by the highest endowment of territorial
capital of all the categories considered, with the exception of collective goods. The
second cluster, labelled as public tangible capital (Cluster B), accounts for a much
higher number of regions (191). These are mostly second-rank cities and peri-urban
areas, whose main distinguishing feature is a high level of tangible public assets (pub-
lic infrastructure and agglomeration economies) and relational private services. The
third group (cluster C—intangible capital) is comprised of regions with a low degree
of urbanization but with high levels of both human capital and behavioural modes,
immaterial components of territorial capital. The fourth cluster (cluster D) includes
those regions marked by a prevalence of natural and cultural capital assets. The fifth
group (cluster E) has the highest number of regions (235) and is called intermediate
areas, since their endowment of territorial capital shows no specificity and, at the same
time, is generally lower than that of the previous groups but higher than that of the
two last groups. Cluster F encompasses regions particularly poor in private capital,
in particular human capital and the stock of private capital. Finally, the last group
(cluster G—low territorial capital) includes the areas that are generally endowed with
the lowest levels of territorial capital.

Consistent with the previous literature, territorial assets are found here to be pos-
itively associated with economic development. As the last line of Table 2 shows, the
average per capita GDP decreases from left to right, i.e. from the areas with the highest
endowment of territorial capital to those with the lowest. Differences in the overall
level of wealth are not significant for the groups with comparable assets (for instance
cluster B vs. cluster C), while they are considerably larger when contrasting the regions
with poor territorial capital with the others.

4 The clustering analysis was carried through model-based clustering and, more specifically, the (R Devel-
opment Core Team 2008) library mclust (Fraley and Raftery 1999), in order to test several parameterizations
with a variety of distributions (spherical, diagonal and ellipsoidal) and variable shape and volume. The draw-
back of the most popular clustering techniques is that they are not able to identify clusters with varying
shape and volume, as in the case of k-means clustering, which leads to the identification of spherical clus-
ters of identical volume and shape. Model-based clustering selects the “best” model by fitting models with
differing parameterizations and/or numbers of components to the data by maximum likelihood and then
applying the Bayesian Information Criterion for model selection. This approach selected diagonal clusters
with varying volume and shape.
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4 The resilience of EU regions with different endowments of territorial
capital

Resilience can be measured through time series parameters (e.g. Cellini and Torrisi
2016) or through indexes (e.g. Sensier et al. 2016). The first approach has the advantage
of being econometrically sound, but also requires long time series and is not able to
provide immediately readable snapshots of what the crisis brings in its various phases.
Using indexes, on the other hand, requires less data and, although simpler, is able
to disentangle different phases of the economic crisis. This study takes the second
approach, due to the availability of data and the aim of disentangling the role of
different components of territorial capital in different crisis phases.

Another issue is the choice of the economic variables to measure the resilience
of regions, for which the literature is not consistent. Some studies have analysed
resilience in terms of the fluctuations of employment levels (e.g. Fingleton et al. 2012;
Holm et al. 2015; Fratesi and Rodriguez-Pose 2016), while other works used real GDP
growth (e.g. Brakman et al. 2015; Di Caro 2015; Cellini et al. 2017). The present paper
focusses on output growth for the reason that territorial capital is a concept which is
mostly linked to regional competitiveness rather than job market inclusiveness, even
if the theory of territorial capital could provide a way out of the dichotomy between
competitiveness and cohesion for regional policies (Camagni 2017).

The choice of resilience indicators is inspired by those available in the literature
(e.g. ESPON 2014), although it does not precisely follow any of them, because the
aim is to obtain a complete span of measures. The measures used are presented in
Fig. 2, where each one is defined conceptually and also represented graphically.

Building the measures shown in Fig. 2 requires not only having actual data, but
also constructing the presumed path which regional growth would have followed in
the absence of the crisis. This path is different for different regions, since some are
more dynamic than others. In order to provide a plausible path (apart from normal
statistical error), an ARIMA model was used, similar to Capello and Lenzi (2015), in
which a projection of the real regional GDP for the years after the crisis was estimated
though an ARIMA for each region.

Thus, the five measures constructed are as follows: the “resistance to the initial
shock”, which measures the maximum reduction of GDP with respect to 2008 (year
of peak total real GDP in Europe before the crisis); “resistance to the gap”, which
measures the maximum distance between actual and projected GDP; “gap at the end
of period”, which measures the distance between actual and projected GDP at the end
of the period; “recovery from the crisis”, which measures the difference between the
minimum and the value at the end of the period; and, finally, “actual growth in the
period of crisis”, which is not only the difference between the initial and the final level
of GDP, butis also equal to the sum of resistance to initial shock and recovery measures.
These five indicators are clearly related to each other but also capture different aspects;
for example, two regions with the same resistance to the initial shock may have a very
different resistance to the gap because the loss with respect to the presumed GDP
without the crisis is larger for a region whose past dynamism was greater.

All measures are estimated for the period 2008-2012, which brings with it the
implication that the recovery from the crisis for some regions is a less reliable indicator
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Measure Name Definition Mean Graphical representation
number
1 Resistance to the Maximum -7.73 Presumed growth path
initial shock reduction of ot without the crisis
GDP with
respect to 2008
Actual growth path
Pre-crisis
growth
path
time
2 Resistance to the Maximum -15.15 Presumed growth path
gap distance .+ without the crisis
between actual
and projected
Actual growth path
GDP
Pre-crisis
growth
path
3 Gap at the end of Distance -13.45 Presumed growth path
period between actual | without the crisis
and projected
GDP at the end
of the period Actual growth path
Pre-crisis
growth
path
4 Recovery to the Difference 432 Presumed growth path
CriSiS between R without the crisis
minimum and
value at the end
of the period Actual growth path
Pre-crisis
growth
path /“ T
5 Actual growth in Actual growth | -3.41
the period of crisis | in the period of
crisis
(equal to the
sum Of Actual growth path
resistance to Pre-crisis
initial shock growth
path
and recovery)
time

Fig. 2 Measures of regional resilience

than for others because there are still a number of zeroes in those regions (in Greece,
for example) where no actual recovery has yet occurred.

An analysis of variance (ANOVA) makes it possible to test the different resilience of
European regions according to their territorial capital typology, introducing a descrip-
tive analysis which is complemented in the next section by a more comprehensive
econometric one. This ANOVA is presented in Table 3, showing the different average
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Table 3 Resilience of territorial capital clusters

Clusters Resistance  Resistance Gap at the end  Recovery  Actual growth
to initial to the gap of period in the period of
shock crisis

A Areas rich in TC -3.03 —10.38 —8.81 6.71 3.68

B Public tangible capital —5.94 —12.58 —11.07 4.05 —1.89

C Intangible capital —9.88 —17.91 —16.25 5.32 —4.56

D Natural and —7.00 —15.24 —14.01 4.00 —-2.99

cultural capital

E Intermediate areas —7.70 —12.49 —10.62 3.93 —3.76

F Poor private capital —13.02 —21.86 —21.46 0.80 —12.22

G Areas poor in TC —7.35 —17.97 —15.75 5.49 —1.86

Average —7.73 —15.15 —13.45 4.32 —3.41

F test 7.80* 10.59%#* 6.78%* 4.697%%* 7.07%*

*Ep < 0.01

values in the clusters defined in Sect. 3. The table also shows the F test and its levels
of significance.

The different clusters behave in significantly different ways for each resilience
indicator. In particular, two main messages appear: first, regions better endowed with
territorial capital appear to be more resilient than those with lower endowments. This is
shown by the higher values of clusters A (areas rich in territorial capital) and B (public
tangible capital) in almost all five indicators and by the lower values for clusters F
(low territorial capital) and G (poor private capital). It is interesting to observe that
for cluster A (areas rich in territorial capital), the strength of recovery was enough to
make the actual growth rate positive in the period of crisis.

The second message is very interesting: clusters whose endowment of territorial
capital is similar quantitatively but different qualitatively (i.e. the different clusters
are strong in different assets) appear to be characterized by different behaviours in
response to the crisis, i.e. to be resilient in different ways. For instance, areas rich
in public tangible capital (Cluster B) are more resistant than average to the shock,
while areas rich in intangible capital (Cluster C) are less resistant than the average but
also better able to recover. This seems to indicate that public tangible capital entails
more resistance, while intangible capital, whose impact on firm performance needs
more time, is not able to make a region resistant but also allows it to recover more
rapidly.

The limitation of this analysis is that, although it is able to show that territorial
capital is linked to resilience and that more territorial capital is a good thing, it is not
able to demonstrate which territorial capital elements are linked with which types of
resilience.

The expectations are that the least sticky factors are also less able to induce
resilience, and that those factors whose relationship with the economy is less direct
are also less able to affect the resilience of regions, being more linked to the short
term. The next sections investigate this with a multivariate analysis.
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5 The relationship between territorial capital and resilience: an
empirical analysis

5.1 Methodology

Starting from the descriptive analysis above, the goal of the present section is to provide
evidence on the effect of the different elements of territorial capital on the resilience
of EU regions.

The first step is to construct a Barro-line regional growth model (Barro 1991) with
the following specification:

resilience. ; = o * per capitaGDP; + B * special. in public sector;
28
+Zyn country, + & ; (1)
n=1
where the five typologies of resilience (¢ = 1, ...,5) in EU regions (marked with i)

depend on per capita GDP at the end of 2007, while the specialization in the public
sector, which is expected to me more sticky than private one (Rodriguez-Pose and
Fratesi 2007) is measured by the share of GDP from the provision of non-market
goods and services. Country dummies control for unobserved fixed effects specific
to each national context. The error term &; represents what is left unexplained by
model [1] after controlling for the overall level of wealth (richer regions are expected
to respond better to the exogenous shock), the relevance of the public sector in the
local economy (public investments are less mobile than private ones, and therefore,
we expect areas with a strong public sector presence to be more resilient) and all the
institutional and social features that vary across nations but are homogeneous across
regions within the same country.

The second step of the analysis focusses on the relationship between territorial
capital and resilience. What is left unexplained by the general regional growth model
(i.e. the error term of Eq. 1) is assumed to depend on the endowment of different
territorial capital elements:

ec,i = f(accessibility; 4 collective goods;
+ private capital;, 4 behavioural modes;
+ human capital; 4 agglomeration economies;
+ rel. private services;) + . ; (2)
As Eq. (2) shows, for each of the five types of resilience, the error terms are assumed
to depend on the territorial characteristics of regions. Both models [1] and [2] were

estimated by means of robust OLS where the spatial dependency tests did not suggest
a different approach (for more on this, see Appendix B of ESM).
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5.2 Results

The estimates of the general model (1) are shown in Table 4. The overall level of
per capita wealth is associated with a higher resistance to the initial shock, while
regions with a strong involvement of the public sector tend to be more resistant but
also significantly less able to recover from the lowest point reached during the crisis.
This finding is consistent with the hypothesis that the public sector is more protected
in the initial phase against the effect of the recession, but it is also stickier in the
medium/long term in the process of adaptation to the new conditions generated by
the exogenous event. Country-specific effects (not reported individually in the table)
are generally highly statistically significant, as expected from the fact that, during the
crisis, macroeconomic factors and conditions are very important and highly dependent
on the national situation.

In the second step of the empirical analysis, the residuals of the five models whose
estimates are reported in Table 4 were regressed on the elements of territorial capital.
In order to avoid multicollinearity issues, the territorial capital components were intro-
duced separately into the model specification. The results are reported in Tables 5, 6,
7, 8 and 9, with each table devoted to one measure of resilience as defined in Fig. 2.

Table 5 reports the findings on the resistance to the initial shock. Two elements of
territorial capital are statistically significant: the endowments of collective goods and
relational private services. The first element captures the regional stock of natural and
cultural capital, i.e. the tourism attractiveness of regions. It is worth mentioning that
this characteristic is not typical only of purely touristic areas (e.g. maritime or mountain
regions), but also of those post-industrial regions that have experienced a reconversion
towards tertiary activities (Miles and Paddison 2005). Its positive relationship with the
resilience indicator suggests that, in the initial phase of the crisis, consumer demand
(in this case the demand for amenities) decreases less than other territorial capital
elements, especially private investments (Eugenio-Martin and Campos-Soria 2014).
The presence of high-value functions, on the other hand, makes regions more able
to adapt their productive environment to the new conditions generated by the crisis
compared to areas specialized in low-value functions, for example.

The results for resistance to the gap are shown in Table 6. In this case, the most
resilient regions are those marked by the highest degree of urbanization. Urban areas,
where financial sector businesses are usually located, experienced the most immediate
consequences of the crisis in the period immediately after 2008. However, they were
able to adapt very rapidly.

The endowment of natural and cultural capital, on the other hand, correlates neg-
atively with resilience in this case. These regions are in fact the same ones that
experienced the highest levels of GDP growth in the period from 2000 to 2008 (Lee
and Brahmasrene 2013). As a consequence, the negative impact of the crisis between
2008 and 2012 was stronger relative to their ARIMA predicted performance than for
the other regions.

The result linking urban areas to higher resilience is confirmed if we consider the
gap at the end of the period analysed. In 2012, in fact (see Table 7), the distance
between the observed and potential growth rates was less for those regions with a high
degree of urbanization. The degree of accessibility and the endowment of relational
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private services are also statistically significant, although to a lesser extent. Regions
specialized in high-value functions, then, were not only able to soften the impact of
external shocks on the local economy but also, in the medium term, to reduce the dis-
tance between their actual situation and their potential growth scenario. Accessibility,
on the other hand, allows regions to reach new markets (Osth et al. 2015).

The analysis of the indicator recovery from the crisis (Table 8) further suggests that
the endowment of collective goods played a major role in overcoming the negative
consequences of the exogenous shock. The same result is confirmed if we take into
account the actual growth in the period of crisis (Table 9). In this case, a second element
significantly promoting growth during the economic recession is the endowment of
relational private services.

Allin all, it is clear that different territorial capital assets have different effects, and
that those more closely linked to resilience measures are those that have an interme-
diate level of materiality and/or rivalry, i.e. those belonging to what Camagni (2009)
calls the “innovative cross”. Another general result concerns, as expected, the more
mobile factors of both private and public nature, which are indeed those less linked to
resilience.

6 Conclusions

This paper investigated the extent to which territorial capital is related to the resilience
of European regions. This conceptualization brings with it the possibility of assessing
the impact on growth of all the different typologies of capital with which a region is
endowed.

After classifying the regions of Europe at the NUTS3 level in different clusters
based on the quantity and type of territorial capital, the paper’s analysis showed that
regions with more territorial capital tended to be more resilient than others in the
period of crisis 2008-2012. The paper also demonstrated that regions with similar
total endowment but different typologies of territorial capital tend to be resilient in
different ways, for example by being more resistant to the initial shock or more able
to recover after the shock.

The econometric analysis investigated the impact of the different components of
territorial capital on the different resilience indicators of the regions. As expected,
no indicator has a negative and significant correlation with resilience, confirming the
expectation that having territorial capital never hampers regional resilience.

A first strong result emerges in the fact that the endowment of intangible assets does
not appear to be significantly related to resilience. One hypothesis was that factors with
a weaker direct relationship to short-term economic growth were less significantly
related to resilience, and in fact behavioural modes are not significant in any model,
although this does not prevent them from being significantly related to regional growth
in the long run (Osth et al. 2015). A bit more surprisingly, human capital per se is also
not directly associated with resilience, most likely for two concurrent reasons: first,
it is also an increasingly mobile factor, and second, its productivity depends on the
sector in which it is employed.
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As concerns private but tangible goods, private capital also does not significantly
impact resilience. This is fully in line with the expectations because by definition this
factor is the most mobile and can more easily move out of a region in times of distress.

The most interesting result obtained in the empirical analysis concerns those ele-
ments included in what Camagni (2009) calls the “innovative cross”. This encompasses
territorial capital factors which have intermediate levels of materiality and/or rivalry.
These factors turn out to be significant in total resilience, in the different types of
resistance to the crisis and in the ability to recover. These factors include relational
private services, collective goods and agglomeration economies.

All these mixed materiality/rivalry territorial capital factors are by definition very
sticky in space and also have very slow mechanisms of accumulation and decumula-
tion. It is therefore these assets which more than any others endow regions with solid
and immovable rocks on which to anchor in hard times.

Unfortunately, these territorial capital intermediate factors also constitute elements
which are more difficult to produce in places where they are absent. This entails a
clear limitation of regional policy, as it is difficult to affect these factors through
policy interventions. Moreover, it is difficult to see an impact of this type of policies
in the short and medium term, meaning that there is no time during a crisis to see their
effects. Finally, there is also a complementarity between territorial capital and policies,
which makes the latter more effective when territorial capital is present (Fratesi and
Perucca 2016).

These issues do not imply that regional policy is not helpful for regions in hard
times, but rather that it is too late to intervene by trying to affect the structure of regions
once a large crisis has already started. In the short term, other policies might be more
immediately effective to ease the pain of an ongoing crisis. However, the evidence
presented here also calls for structural regional policies never to be discontinued in
bad times or in good times, as the territorial capital of regions, and especially those
aspects which are more sticky, is able to make those regions more resilient in hard
times and more competitive in the long run.
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