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ABSTRACT: On May 1st 2004, 10 Central and Eastern European (CEE) countries
joined the EU and became fully eligible for communitarian financial support. While
the conditions for eligibility are the same, at regional level CEE territories are char
acterized by very different socioeconomic settings. In particular, different regions
are differently endowed with what has been labelled “territorial capital’, so that the
endowment of public and private, material and immaterial assets significantly varies
across regions, including infrastructure, private capital, human and social capital.
This set of territorial conditions, enabling economic development to take place, is
here assumed to impact the outcome of cohesion policies as well. This paper is hence
aimed at assessing the role of specific territorial conditions on the efficient imple
mentation of cohesion policies in CEE NUTS3 regions. The analysis points out the
mechanisms through which the endowment of specific territorial assets affects the
outcome of Cohesion policies. It appears that for a large number of territorial capital
assets, increasing returns are present and regions more endowed with specific types
of territorial capital are more able to gain from policy investment in related fields.
JEL Classification: R10; R11; R58.
Keywords: Territorial Capital; Cohesion Policy; Central and Eastern European
Countries.

Capital Territorial y efectividad de la Política de Cohesión Europea
RESUMEn: El 1 de mayo de 2004, diez países del centro y este de Europa se
unieron a la UE y se convirtieron en elegibles para recibir financiación comunitaria.
Aunque los criterios de elegibilidad son los mismos, a nivel regional los territorios
de los países del centro y este de Europa se caracterizan por tener condiciones
socioeconómicas muy distintas. En particular, las distintas regiones tienen unas do
taciones muy diferentes de lo que se ha denominado «capital territorial», de manera
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que la dotación de activos públicos y privados, materiales e inmateriales varía de
forma significativa entre los distintos territorios. Este conjunto de condiciones terri
toriales, que facilita que el desarrollo económico tenga lugar, se asume en el contex
to de este trabajo que afecta también a los resultados de la política de cohesión. Este
trabajo tiene por tanto como objetivo evaluar el papel y las condiciones territoriales
específicas que tienen sobre la implementación eficiente de las políticas de cohesión
a nivel de regiones NUTS3 en los países del CEE. El análisis señala los mecanismos
a través de los cuales la dotación de activos territoriales específicos afectan a los
resultados de las políticas de cohesión. Parece que una mayor dotación de activos
territoriales específicos conlleva la presencia de rendimientos crecientes, y que las
regiones mejor dotadas con tipos específicos de capital territorial son más capaces
de obtener ganancias a partir de las inversiones realizadas en los diferentes campos.
Clasificación JEL: R10; R11; R58.
Palabras clave: Capital territorial; Política de Cohesión; Países del centro y este
de Europa.

1.

Introduction 1

On May 1st 2004, Central and Eastern European (CEE) countries (with the ex
ception of Romania and Bulgaria) joined the EU and became fully eligible for the
Communitarian financial support. The vast majority of CEE regions shared the same
macroeconomic conditions for funding eligibility, being most of them included in
the Objective 1 category 2. Between 2004 and 2006 more than 21 billion euro were
invested in projects and policies aimed at fostering the development and structural
adjustment of CEE regions.
Despite the abovementioned homogeneity in the conditions for eligibility, how
ever, these regions were characterized by very different systems of territorial assets
of economic, cultural, social and environmental nature. As pointed out by Camagni
(2008) these elements, included under the comprehensive concept of territorial cap
ital, represent the development potential of places. In the words of the EU Commis
sion itself, the regional endowments of territorial capital raise relevant policy impli
cations, as «each region has a specific “territorial capital” that is distinct from that of
other areas and generates a higher return for specific kinds of investments than for
others, since these are better suited to the area and use its assets and potential more
effectively» (European Commission, 2005, p. 1).
The aim of the present paper is to provide evidence on the relationship between
the structural characteristics of the recipient regions of funds and the impact of the
EU financial support on economic growth in CEE NUTS3 areas. The assumption
1
The research leading to these results has received partial funding from the European Union’s Sev
enth Framework Programme (FP7/2007-2013) under grant agreement «Growth-Innovation-Competitive
ness: Fostering Cohesion in Central and Eastern Europe» (GRINCOH).
2
All NUTS3 regions are included in the Objective 1 category apart from Prague and Bratislava.
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to be tested is that the outcome of public policies is mediated and reinforced by the
presence of territorial capital. The focus on CEE regions is motivated by two reasons.
First of all since, contrary to Western countries, all these regions became eligible
for EU funding simultaneously; therefore there is not any asymmetry to be taken
into account, such as learning effects on the capability of efficiently managing the
resources. Secondly, as stated above, almost all regions are eligible for the same EU
actions, i.e. those of the Objective 1 program.
This work places itself in the long stream of research focused on the outcomes
of EU regional policies. To the best of our knowledge, however, almost none of these
works systematically considered the role of the characteristics of receptive territories
on the impact of the Cohesion policies.
The article is organized as follows. The next section is devoted to the definition of
what is meant by territorial capital and to a brief review of the typologies of structural
funds and of the literature on their impact on economic development. The third sec
tion is aimed at pointing out the link between territorial capital and EU funds and the
mechanisms through which these two elements are expected to generate economic
growth. Following some descriptive evidence on the data used in the present study,
the fourth section presents the estimation methodology and the fifth one focuses on
the interpretative analysis of the role of territorial capital in fostering the impact of
EU funds. Finally, the last section summarizes the main conclusions and discusses
which policy prescriptions stem from the analysis.

2.

Territorial capital and the outcome of regional EU policies:
evidence from the literature

2.1. Territorial capital

The literature on endogenous regional growth identified several factors impact
ing the macroeconomic performance of territories. Examples are provided by the
intense research on social capital (Putnam, 1993), on private (Barro, 1991) and public
capital (De Haan and Romp, 2007) and on human capital (Lucas, 1988).
An exhaustive classification of endogenous local assets was recently settled
through the concept of territorial capital, firstly introduced by OECD (2001). Territo
rial capital is defined by the system of a variety of territorial assets having economic,
cultural, social and environmental nature (Camagni, 2008). In order to succeed, re
gions and territories have to exploit the potential of this complex set of locally-based
factors. Camagni (2008) provided a taxonomy for these elements, based on their
degree of materiality and rivalry. Rather than a simple list of local assets, this ap
proach explicitly defines their properties, allowing to identify potential interactions
and policy implication.
The graphical representation of territorial capital proposed by Camagni (2008) is
reported in Figure 1.
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Figure 1. Territorial capital: a taxonomy
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Source: Camagni (2008).

Recalling what suggested by the European Commission (2005), different kinds
of investments are likely to have different returns based on the peculiar territorial cap
ital endowments of each region. EU Cohesion policies, a program of regional public
investments in a set of diversified fields (from R&D to transport infrastructure, from
SME to social inclusion) is perfectly suited for testing this assumption.
2.2. Cohesion policies (2000-2006): instruments and actions

In the period 2000-2006 the EU budget for the communitarian regional policies
was about 213 billion euro. These funds were managed by three main instruments,
the two Structural Funds and the Cohesion Fund. As far as the former are concerned,
the European Regional Development Fund (ERDF) mainly contributed to assisting
those regions whose development is lagging behind and those undergoing economic
conversion or experiencing structural difficulties. The European Social Fund (ESF),
on the other hand, mainly provided assistance under the EU employment strategy 3.
3
Apart from these two instruments, two other funds under the CAP involved regional development
issues, even if to a more limited extent, namely the EuropeanAgriculturalGuidance and Guarantee Fund
(EAGF) and the Financial Instrument for Fisheries Guidance (FIFG).
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The Cohesion Fund (CF) co-financed actions in the fields of the environment and
transport infrastructure of common interest with a view to promoting economic and
social cohesion and solidarity between member states. Eligibility was restricted to
member states whose per capita gross national product (GNP) is less than 90% of the
Community average.
The budget devoted to these funds (approximately one third of the overall EU
budget) finances different types of actions and initiatives. Between 2000 and 2006
these programmes of intervention were classified into objectives and initiatives. The
largest share of the resources (182.5 billion Euro) were aimed at pursuing the three
communitarian objectives. Objective 1, devoted to regions with a per capita gross
domestic product (GDP) lower than 75% of the community average, covered about
the 69.1% of the total allocations and was financed by the ERDF and by the ESF.
These funds financed also the Objective 2, covering about 11.5% of the total allo
cations. Finally, Objective 3 was financed by the ESF and covered about 12.5% of
the funds.
A lower budget (10 billion euro) was available for supporting four initiatives 4.
The data set employed in the present paper covers ERDF and CF commitments
in NUTS3 EU regions. Table 1 shows the amount of commitments in CEE countries
between 2004 and 2006. It is worth noting that, beyond the classification of actions
into objectives and initiatives, EU funds are allocated to a variety of policies and
interventions, from the support to private firms to actions for enlarging women par
ticipation in the labour market, to the building of transport infrastructure. All these
axes of expenditure are classified, in Table 1, into four categories, according to the
disaggregation reported in Appendix A.
The largest share of funds (85%) was allocated to the realization of basic infra
structure, followed by programmes aimed at supporting the productive environment
(15%). Being almost all CEE regions eligible for the Objective 1 actions, the vast
majority of commitments fell in this category (43 per cent) and under the CF (53
per cent).

4

The Interreg III initiative (financed through the ERDF) was aimed at stimulating

cross-border, transnational and inter-regional cooperation. Leader+ initiative (EAGGF) promoted

rural development. Equal and Urban II initiatives were respectively focused on the reduction
of any form of discrimination and inequality in access to the labour market (ESF) and to the pro
motion of the socio-economic regeneration of declining towns and cities (ERDF).A last family of
interventions concerns the innovative measures aimed at promoting new strategies for devel
opment. About the 0.65% of the Cohesion policy budget was devoted to the promotion of such
activities.
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Table 1. ERDF and CF expenditure commitments in CEE regions, 2004-2006.
Productive
Environment

Human
Resources

ERDF Objective1

2,849

182

ERDF Objective2

49

CF
Urban II
Interreg III
TOTAL
%

Basic
Infrastructure

Other

Total

%

5,749

284

9,065

43%

7

74

4

134

1%

0

0

11,028

132

11,160

52%

0

0

0

0

0

0%

287

56

353

50

747

4%

3,186

246

17,204

471

21,106

100%

15%

1%

82%

2%

100%

Millions of Euro.
Source: SWECO (2008).

2.3. Cohesion policies and economic development: evidence
from the literature

A long stream of research focused on the impact of Cohesion policies on eco
nomic growth, from both a national and regional perspective. As far as the latter is
concerned 5, empirical evidence provides contrasting results.
Analysing the case of Eastern Germany between 1995 and 2004, Eggert et al.
(2007) found a positive impact of Cohesion policies on regional convergence, but
a negative effect on aggregate growth. Dall’erba and Le Gallo (2008) dealt with the
case of 145 EU regions between 1989 and 1999. Even if processes of regional con
vergence took place in that period, the authors found no causal relationships between
funds and economic growth. For the same years Esposti and Bussoletti (2008) eval
uated the effect of Cohesion policies in Objective1 regions, finding a positive overall
impact of regional funds, whose magnitude is however negligible and may become,
in some cases, even negative, due to country effects.
The majority of studies, however, suggested a positive impact of Cohesion pol
icies on economic growth (Ramajo et al., 2008; Dall’Erba, 2005).While the above
mentioned studies dealt with the time period pre-2000, some works assessed the wave
of funding programmes 2000-2006, the first also including CEE regions. Becker et
al. (2010) were able to estimate the impact of Objective 1 actions on regional GDP
growth in monetary terms. According to their findings, each Euro of transfers leads to
1.20 Euro of additional GDP. Similar evidence occurred, as far as Objective 1 regions
5
Also country studies on the same issue provided mixed evidence. A negative impact of the Structur
al Funds Programme on GDP growth was found by Boldrin and Canova (2001), while the opposite holds
for the evaluation by Midelfart-Knarvik and Overman (2002). Other scholars (Leonardi, 2006) claimed
that the impact of Cohesion policies significantly varied across countries.
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are concerned, in the analysis by Mohl and Hagen (2010). More recently Becker et
al. (2012) suggested that in more than one third of the recipient regions the intensity
of funding was above the most efficient level, and they estimated that in 18% of the
regions a reduction of transfers would not lead to a slowdown in economic growth.
This divergence in the results of the literature on Cohesion policies reflects the
variety of approaches and techniques employed in the studies summarized above 6.In
particular, a problematic issue is represented by the classification of the funds. When
investigating the relationship between investments and economic growth, almost all
works did not distinguish among the axes of expenditure of Cohesion policies. As
pointed out by Dall’erba et al. (2009) the expected impact of an investment in public
infrastructure is likely to be very different to the outcome of policies aimed at the
reduction of long-term unemployment. Based on a similar reasoning Rodríguez-Pose
and Fratesi (2004) classified EU funds according to the different axes of intervention.
Their results showed that only funds directed to education and human capital hada
positive and significant impact on economic growth in the period 1989-1999.
The approach adopted in the present paper is similar. Our assumption is that
Cohesion policy investments can be classified into two main categories. The first
one includes those interventions not principally aimed at fostering economic growth
but rather at reaching social and political outcomes. Measures for the reduction of
inequalities and for the support of cohesion and sustainability pertain to this group.
The second category of investments comprehends all the policies and programmes
whose main objective is to promote economic growth and competitiveness. The pro
vision of new infrastructures, R&D incentives, support to large companies and SMEs
are examples for such interventions. This classification is needed since the role of
territorial capital on the outcome of Cohesion policies is assumed to differ between
the two typologies of investments, as discussed in the next section.

3.

Territorial capital, Cohesion policies and economic growth

3.1. The role of territorial capital on the effectiveness of Cohesion
policies: ex-ante assumptions

Based on the literature and evidence summarized in the previous section, the
research question which will be addressed by the present paper is what is the re
lationship between territorial capital, Cohesion policies and economic growth. The
theoretical assumption to be tested is that cohesion policies and territorial capital
concur in fostering economic growth through two different mechanisms, as depicted
in Figure 2.
Among other things, the lack of counterfactual evidence represents a concern in such studies
(Becker et al., 2010). Reverse causality between eligibility for funds and economic growth was discussed
by Bouvet (2005) and Dall’erba and Le Gallo (2008). The issue on the territorialisation of Cohesion pol
icies and their implementation at different institutional levels was examined by Bachtler et al. (2013) and
Ferry and McMaster (2013).
6
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Figure 2. Territorial capital, Cohesion policies and economic growth
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In the short run territorial capital is assumed to mediate the impact of the funds
(lower side of Figure 2). Following a place-based approach to development strategies
(Barca, 2009; OECD, 2009), any policy is implemented in a specific place, defined
by peculiar cultural, social, economic characteristics or, in a nutshell, by a distinc
tive endowment of territorial capital. These territorial conditions are not neutral with
respect to the policy outcomes (Pike et al., 2006). Moreover, these local factors are
expected to mediate the impact of both categories of policies identified in the previ
ous section.
In the medium and long run, however, Cohesion policies are also aimed at the
generation and accumulation of territorial capital, which will be the prerequisite for
economic growth in the longer run (upper side of Figure 2). The building of a new
highway, for instance, will lead to an increase in the infrastructural endowment of
the region (box a, Figure 1). Policies supporting women participation in the labour
market are likely to produce positive spillovers on the social capital of a given place
(box d, Figure 1). The enriched endowment of territorial capital, in turn, is expected
to promote economic growth (Capello and Perucca, 2014).
These accumulation processes require different amounts of time. Investments in
infrastructure, R&D, entrepreneurship are likely to impact economic growth in the
short run, while the financing of social inclusion or sustainable development policies
are assumed to manifest their results in the long run.
The focus of this paper is on the medium term mechanisms highlighted by the
arrows in the lower part of Figure 2. The outcome of the first years of Cohesion
policy expenditure (2004-2006) on economic growth in CEE regions is measured
on the regional GDP growth between 2006 and 2010. Therefore, among the 20
available axes of expenditure (reported in the Appendix A) we just considered those
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belonging to the category of investments directly aimed at fostering economic de
velopment.
The purpose of this paper is to investigate the relationship between new territorial
capital (i.e. the EU funds invested in each region), the regional endowment at the
beginning of the period of implementation of the Cohesion policies (2004) and the
economic growth observed in the subsequent years (2006-2010).This research ques
tion was not inspected by previous literature, at least as far as Cohesion policies are
concerned. Nevertheless, some works addressed this issue in other contexts. Resmini
and Casi (2013) focused on the role of territorial capital in enhancing FDI. Their
findings show that the impact of FDI is constrained by the regional socio-economic
characteristics, in particular by the endowment of intangible elements (boxes d, e, f in
Figure 1). In a recent study Dall’erba and Llamosas-Rosas (2013) analysed the rela
tionship between territorial factors and the outcome of federal spending in the USA,
pointing out the interaction between public expenditure and local elements such as
human capital and entrepreneurship. These findings reinforce the interest towards a
similar analysis on Cohesion policies.
To reach this goal the first step consists in the definition of an empirical measure
ment of territorial capital, based on the theoretical framework discussed in section 2.
3.2. Territorial capital: an empirical measurement

The objective to provide an empirical measurement of territorial capital for CEE
NUTS3 is constrained by the availability of data at a small spatial level, especially
when considering the indicators of the «innovative cross», characterized by interme
diate levels of both rivalry and materiality. Nevertheless, the NUTS3 classification
is the most relevant when dealing with territorial capital (Camagni, 2008). NUTS2
regions, in fact, are too large for capturing the variety of socio-economic characteris
tics of places and may include heterogeneous territories within. Moreover, the choice
of this smaller territorial scale allows increasing the sample of regions. Starting from
the tangible assets, those owing low levels of materiality are proxied by an index
of the multimodal accessibility of a given place (Figure 3), whose role in fostering
economic growth refers to the size of the regional market potential (Redding and
Sturm, 2008). Based on this literature, physical accessibility is expected to reinforce
the impact of policies aimed at assisting firms (axes 15 and 16, Appendix A). Keep
ing other things constant, companies able to reach a broader market are more likely
to get a higher return on the investment. On the other hand, assuming a diminishing
productivity of transport investments (Banister and Berechman, 2001), we expect
the degree of accessibility to be negatively related to the return of the funds spent on
basic infrastructures (axes 31-34).
The availability of statistics on impure public goods, such as cultural heritage and
monuments, included in box b is extremely limited and not fully comparable across
countries. For this reason we chose as an empirical measurement for this dimension
the per capita number of bed places in tourists accommodation facilities, based on
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Figure 3. Territorial capital: an empirical measurement for CEE NUTS3 regions
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the assumption that the supply of bed places is positively correlated with the attrac
tiveness of each place. This territorial capital element is expected to boost economic
growth in regions implementing projects related to tourism (axis 17).
The stock of private capital (box c) is captured by the per capita number of com
puters with active Internet Protocol (IP) addresses. Even if the diffusion of ICT may
not be constant across sectors (Becchetti and Adriani, 2005) the number of internet
connections is associated to the endowment of private capital in the region. This ter
ritorial capital variable has been tested in interaction with the structural fund invest
ments in productive environment (axes 15 and 16) and labor market policies (21-24).
However, the potential link between the number of IP addresses and the regional
sectoral specialization prevents us from getting significant results.
The proxy for social capital (box d) is represented by the gender inequalities
measured by the labor market participation of women. The relationship between
traditional indicators of social capital, as for instance trust (Fukuyama, 2001), and
gender unbalances was discussed in the literature (Rothstein and Stolle, 2003). This
component of territorial capital is expected to reinforce the impact of policies fo
cused on the training and inclusion of the labor force (axes 21-25).
Human capital (box f) is measured in terms resident population by educational
attainment. As pointed out by the long stream of research on this form of capital (Lu
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cas, 1988; Barro, 1991), its impact on economic growth operates through a raise in
labor productivity and the adoption of new technologies (Nelson and Phelps, 1966).
Following this theoretical background the regions with a higher endowment of hu
man capital are expected to generate higher returns than the others from investments
in the productive environment (axes 15-16), labour market (axis 21) and telecommu
nication infrastructure (axis 32).
Table 2. Territorial capital, data and sources
Quadrant
of
Territorial
Capital

Name of proxy

Description

Source
of data

a

Accessibility

Population potential within 50 km air
ESPON
line distance.

b

Bed places

Per capita bed places in registered
EUROSTAT
tourist accommodation.

c

IP addresses

Number of registered IP addresses.

d

Female unemployment rate

Ratio between female and male unem
EUROSTAT
ployment (age over 15).

f

Resident population by ISCED Share of high educated residents
EUROSTAT
attainment
(ISCED 5 and 6) over the total.

g

Urban/rural typology

Urban/ rural settlements.

i

Workforce by ISCO function

Share of professionals and managers
EUROSTAT
over the total.

ESPON

ESPON

In the context of this paper agglomeration economies (box g) are considered in
terms of the positive externalities induced by the urban environment (Parr, 2002).
Based on the literature devote to the role of urbanization economies in fostering eco
nomic growth (Rosenthal and Strange, 2004), this component of territorial capital is
assumed to be linked to higher GDP growth rate. At the same time, however, their
marginal return is expected to decrease as the size of the city increases (Graham,
2007). In other words, investments in basic infrastructures (axes 31-34) are expected
to be less effective as the intensity of urbanization economies raises. In the data set
employed in the paper the proxy for this territorial asset is represented by a categori
cal variable identifying environments characterized by different degrees of urbaniza
tion (urban/intermediate/rural).
The territorial capital elements characterized by a high degree of rivalry and an
intermediate level of materiality (box i) are empirically measured by the classifica
tion of the regional workforce according to the ISCO functions. With respect to the
educational attainment, job functions cannot be considered as pure intangible goods,
since they represent skills and competences integrated in a production process. They
are assumed to improve the effectiveness of labor market policies (axes 21-25): re
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gional labor markets marked by low-level functions are expected to be less capable
than the others to implement inclusive labor policies.
Finally, data at NUTS3 level are unfortunately not available for the components
of territorial capital included in boxes e and h.

4.

Methodology and general results of structural fund
on growth

In order to estimate the impact of territorial capital on structural funds effec
tiveness a cross section regression model is used. Panel data, in fact, only exist for
expenditure at an aggregate level (total amount), which is not relevant in this context.
Since on the contrary expenditure at category level is only available for the full pro
gramming period 2000-2006, a cross section model is the only available option.
At the basis of the analysis, used as benchmark for the insertion of the other
regressors, there is a traditional Barro-like regional growth model, taking the form:
ln(GDPi,2010) – ln(GDPi,2006) = lnGDPi + specializationi + reg._typologyi + ei

(1)

where regions i are the 108 CEE regions of the sample, and the explained growth
rate is the one between 2006 and 2010, i.e. the growth rate in the four years after the
policy expenditure has taken place.
Moreover, the regression includes a number of controls, quite standard in the
literature, which are inserted in order to avoid an omitted variables bias in the regres
sions:
— regional specialization (measured by the share of workers employed in the
agricultural sector);
— the regional typology (measured by a dummy for those regions in industrial
transition industrialization, deindustrialization and structural change, accord
ing to ESPON 2010) 7;
— regional per capita GDP at the beginning of the period, included in order
to account for the degree of development of the region and all other factors
correlated with it;
— finally, country dummies are inserted in order to consider the national fac
tors of regional growth, which are highly relevant since, especially in pe
riods of macroeconomic trouble, the national conditions are determinants
of paramount importance, due to aspect such as public finance, de-valua
tion/re-valuation, the economic regulation setting, the legal system and the
likes.
7
Regions are classified according to the on-going process of industrial restructuring in four cat
egories: regions with manufacturing branches losing importance, regions with manufacturing branches
gaining importance, regions with internal (within the same sectors of specialization) industrial structural
change, regions with a stable composition of their productive sector (source: ESPON, 2010).
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This cross section model can be estimated by standard OLS but, since the observa
tions of this model are regions (at Nuts3 level), it is possible that its residuals are spa
tially autocorrelated and estimates would hence be biased. For this reason, the residuals
of the model have been tested for spatial autocorrelations with different typologies of
distance matrixes in order to see whether there is the need for a spatial regression model.
The results, presented in Table 3, show that there would be a significant spatial
autocorrelation without the national fixed effects. However, once the national fixed
effects are inserted in the model, there is no residual spatial autocorrelation, nor if the
matrix is a binary neighbour matrix, nor if the matrix is an inverse distance matrix.
Spatial autocorrelation only appears when the distance is the 3rd quantile dis
tance, but this distance is so big that the effect is no longer a spatial effect but actually
a global effect.
The conclusion which stems from Table 3 is that the spatial effects are indeed due
to the fact that, as supposed, the regional growth rate depends significantly on nation
al growth, and regions are normally closer to regions belonging to the same country.
Finally, it is a possibility that negative spatial autocorrelation emerges once na
tional effects are inserted, due to the fact that some regions are by definition above
or below the average of their respective country, but in this case the problem is not
present, most likely because Nuts3 regions are small enough that there are many of
them inside the same country, so that one of them having a higher growth rate exerts
a negligible effect on differential of the others with respect to the country.
Table 3. Spatial autocorrelation tests

Binary
neighbours
matrix

OLS without country
FE

OLS with country FE

Largest
minimum
distance

Largest
minimum
distance

1st
quartile
distance

Moran’s I

10.492***

0.221

0.265

–0.857**

–0.556**

–0.413**

Lagrange
multiplier

86.689***

0.999

1.538

3.294**

2.646**

2.42**

0.148***

1.332

2.482

2.231**

2.904**

3.199**

100.682***

0.134

0.013

1.121**

0.543**

0.425**

14.142***

0.467

0.957

0.059**

0.8**

1.204**

Median
distance

3rd
quartile
distance

Smallest
maximum
distance

Spatial error

Robust Lagrange
multiplier
Spatial lag
Lagrange
multiplier
Robust Lagrange
multiplier
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Inverse
distance matrix

OLS
without
country FE
Largest
minimum
distance

OLS with country FE
Largest
minimum
distance

1st
quartile
distance

Median
distance

3rd
quartile
distance

Smallest
maximum
distance

Spatial error
Moran’s I

11.023***

1.009

1.094

–2.221**

–2.825**

–0.621**

Lagrange
multiplier

92.561***

0.172

0.517

2.563**

1.253**

0.72**

0.518***

0.464

1.007

0.531**

0.607**

1.385**

106.992***

0.003

0.033

3.097**

4.092***

3.106**

14.949***

0.295

0.524

1.064**

3.446**

3.770**

Robust Lagrange
multiplier
Spatial lag
Lagrange
multiplier
Robust Lagrange
multiplier

*** significant at 1%, ** significant at 5%, * significant at 10%.

The basic regression model (1st column of Table 4) has a high R2, despite of the
fact that not all regressors are significant. Significant regressors include the dummy
for structural change regions, which is negative and the country dummies, since na
tional aspects are as expected highly relevant to regional growth. Moreover, the dum
my for deindustrialization is borderline significant, with a p-value very close to 0.1.
Although some regressors are unsignificant, the model is robust to the subtraction
of some of them, therefore we chose to keep the full specification as the basis for the
analysis which will follow.
Finally, also the normality of residuals have to be tested. According to the Shap
iro-Wilk W test for normality it is not possible to reject the hypothesis that the resid
uals are normally distributed.
With this standard model as benchmark, the significance of structural funds ex
penditure has been tested. The standard model of regression has been added up with
the commitment of structural funds as in the following equation (2), which extends
equation (1):
ln(GDPi,2010) – ln(GDPi,2006) = lnGDPi + specializationi +
reg._typologyi + share_ fundsi,j + ei

(2)

where j (= 1,..,19) represents the two-digit expenditure classification, and the shares
of funds include all the actions and programs covered in the database. All other vari
ables have the same notation of equation 1.
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Table 4. Results of the standard regression model
Variables

(1)

Per capita GDP

0.010*

Specialization (agric.)

0.002*

(2)

(3)

0.009*

(4)
0.018*

–0.002**

0.013*

Industrial transition:
Deindustrialization

–0.028*

–0.030*

–0.031***

Industrialization

–0.017*

–0.018*

–0.020**

Structural change

–0.028*

–0.029*

–0.030***

Country fixed effects

Yes

Yes

Constant

0.215*

0.214*

0.167***

0.223*

R-squared

0.789*

0.789*

0.788***

0.784*

Observations

108*

108*

Yes

108

Yes

108

Robust standard errors. *** p < 0.01, ** p < 0.05, * p < 0.1.

In the regressions, the share of expenditure in each axis is included rather than
the total amount (or the amount per capita). This is a methodological choice due to
the following reasons:
— First of all, the amount of funds in each axis in the database is highly co
rrelated with total funds, since normally those regions having more funds
tended to spend more in all axes. Therefore, the commitment in each axis is
correlated with GDP, which means that the commitments per capita are not
uncorrelated with the variable which defines the eligibility for the policy.
— Second, the amount of funds in various axes are positively correlated among
themselves (also because regions receiving more funds are likely to spend
more in all axes);
— Finally, all regions but a few ones were Convergence Regions, hence they all
are treated regions, which means that all of them were eligible for the same
expenditure axes and there are no regions uneligible to some of them.
The results, shown in Table 5 show that apparently the impact of the single com
mitments on regional growth are not as positive and significant as one would hope.
Table 5 shows the synthesis results of 19 regressions where each time one of the
structural funds axes is included along the regressors of the standard model. Only the
coefficients for the structural funds axes are shown in the table, and many of them are
insignificant, and some are even negative and significant.
These results are not surprising, since they reflect the lack of evidence in the
literature about a stable relationship between EU funds and regional growth. As dis
cussed in the previous sections, this is probably due to two reasons. First of all some
of the axes of intervention, as for instance planning and rehabilitation policies or the
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Table 5. Estimation results for the individual axes of commitments
Commitment categories
1.

2.

3.

Coefficient

PRODUCTIVE ENVIRONMENT
11 Agriculture

–0.031

12 Forestry

–0.106***

13 Promoting the adaptation and the development of rural areas

–0.006**

14 Fisheries

–3.491

15 Assisting large business organisations

–0.002

16 Assisting SMEs and the craft sector

–0.000

17 Tourism

–0.003**

18 Research, technological development and innovation (RTDI)

–0.000

HUMAN RESOURCES
21 Labour market policy

–0.027***

22 Social inclusion

–0.022***

23 Educational and vocational training not linked to a specific sector

–0.001

24 Workforce flexibility, entrepreneurship, innovation, info. and comm.

–0.005

25 Positive labour market actions for women

–0.186

BASIC INFRASTRUCTURE
31 Transport infrastructure

–0.000

32 Telecommunications infrastructure and information society

–0.005***

33 Energy infrastructures (production, delivery)

–0.001

34 Environmental infrastructure (including water)

–0.000

35 Planning and rehabilitation

–0.006***

36 Social and public health infrastructure

–0.001

Note: only shown are the coefficients of the single axes, obtained by estimating 19 regressions where the basic model
regressors are included and each time only one of the axes is included.
Robust standard errors. *** p < 0.01, ** p < 0.05, * p < 0.1.

interventions focused on forest, are not primarily devoted to the pursue of economic
goals. Second, confirming our hypothesis, investments per se are not a guarantee for
speeding up economic growth, but they gain effectiveness only in conjunction with
some territorial enabling conditions.
To test the hypothesis that the impact of structural funds is mediated by the en
dowment of territorial capital of the regions, and expenditure per se is not effective
if it is not activated by the prerequisite of the region having the relevant territorial
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capital assets, territorial capital is added to the previous specification of the model as
in the following equation:
ln(GDPi,2010) – ln(GDPi,2006) = lnGDPi + specializationi +
+ reg._typologyi + share_ fundsi,j + Xi + ei

(3)

where Xi represents the set of territorial capital assets and all other variables retain the
same meaning they had before.
Then, the interactions between territorial capital and EU structural funds com
mitments are added to the model:
ln(GDPi,2010) – ln(GDPi,2006) = lnGDPi + specializationi + reg._typologyi +
(4)
+ share_ fundsi,j + Xi + (share_ fundsi,j) + Xi+ ei
An analysis including steps 3 and 4 cannot be performed on all 19 axes but only
on those expenditure axes for which it theoretically relevant and empirically feasible.
The empirical analysis, presented in the next sub-section will hence focus on a
subset of axes, those where:
— There exist a sufficiently appropriate variable of territorial capital which is re
lated to the expenditure item. As it was shown in Section 3, empirical proxies
of territorial capital are not always easily available. Moreover, the variable
of territorial capital has to be clearly related to the policy axis, at least theo
retically, and there are policy axes for which none of the proxies outlined in
Section 3 are relevant.
— Expenditure is intended or expected to impact on economic growth and not
only socio-territorial assets. As known, and shown in Figure 2, not all struc
tural fund expenditure is due to impact on regional growth, while some axes
are more devoted to improvements in the quality of life and wellbeing of
people living in the region rather than direct economic output (e.g. sewage
systems, assistance to disadvantaged categories, etc.)

5.

The effect of territorial capital on the impact on structural
fund expenditure

This section will show how the impact of some structural fund expenditure axes
is bound to have a different impact depending on the regional endowment of territo
rial capital, with the methodological steps illustrated in Section 4.
A first example is shown in Table 6a, where analysed is the case of axis 21,
«labour market policy», which normally involves measures of training of employed
and unemployed workers. The regressions for the different axes reported in the table
include the standard regressions variables included in model (1), whose level of sig
nificance is not affected by the inclusion of the territorial capital and regional policy
variables.
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Table 6. Estimation results for the expenditure axes
a] Cat. 21: Labour market policy
Variables
Standard regr. controls
Funds cat. 21

(1)

(2)

(3)

(4)

Included

Included

Included

Included

–0.022***

–0.027***

0.028

0.026

–0.023***

High-value functions

0.084

Funds * high-value funct.
Country fixed effects

0.390*
Included

Included

Included

Included

Constant

0.199*

0.161

0.181

0.181

R-squared

0.796

0.790

0.796

0.798

108

108

108

108

Observations

b] Cat. 24: Workforce flexibility, entrepreneurship, innovation, info. and communication
Variables
Standard regr. controls
Funds cat. 24

(1)

(2)

(3)

(4)

Included

Included

Included

Included

–0.000

–0.021*

–0.001

–0.053

–0.000

Human capital

–0.002

Funds * human capital
Country fixed effects

0.283***
Included

Included

Included

Included

Constant

0.215*

0.216

0.216

0.202

R-squared corr.

0.789

0.789

0.789

0.795

108

108

108

108

Observations

c] Cat. 25: Positive labour market actions for women
Variables

(1)

(2)

(3)

(4)

Standard regr. controls

Included

Included

Included

Included

Funds cat. 25 (dummy)

–0.013

–0.013

–0.011

0.010

–0.031

Human capital

–0.002

Funds * human capital
Country fixed effects

0.631*
Included

Included

Included

Included

Constant

0.217*

0.216

0.213

0.216

R-squared

0.791

0.789

0.791

0.796

108

108

108

108

Observations
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d] Cat. 17: Tourism
Variables

(1)

(2)

(3)

(4)

Included

Included

Included

Included

–0.002**

–0.004***

–0.012*

–0.009*

–0.018**

In1cluded

Included

Included

Included

Constant

0.207*

0.221**

0.213*

0.212*

R-squared

0.800

0.795

0.803

0.811

108

108

108

108

Standard regr. controls
Funds cat. 17

–0.003***

Bed places in accom. facil.
Funds * bed places
Country fixed effects

Observations

0.002***

e] Cat. 33: Energy infrastructures (production, delivery)
Variables
Standard regr. controls
Funds cat. 33

(1)

(2)

(3)

(4)

Included

Included

Included

Included

–0.000

–0.008

–0.002

Intermediate urban region

–0.050**

–0.050**

–0.062**

Rural region

–0.069**

–0.069**

–0.074**

Funds * intermediate region

0.018*

Funds * rural region
Country fixed effects

0.008
Included

Included

Included

Included

Constant

0.215*

0.081

0.081

0.083

R-squared

0.789

0.808

0.808

0.812

108

108

108

108

Observations

f] Cat. 34: Environmental infrastructure (including water)
Variables
Standard regr. controls
Funds cat. 34

(1)

(2)

(3)

(4)

Included

Included

Included

Included

–0.000

–0.000

–0.000

Intermediate urban region

–0.050**

–0.050**

–0.058**

Rural region

–0.069**

–0.069**

–0.069**

Funds * intermediate region

0.013*

Funds * rural region
Country fixed effects

0.001
Included

Included

Included

Included

Constant

0.215*

0.081

0.081

0.081

R-squared corr.

0.789

0.808

0.808

0.811

108

108

108

108

Observations

Robust standard errors. *** p < 0.01, ** p < 0.05, * p < 0.1
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By just looking at the direct correlation between commitment in this axis and
their impact on growth, it appears that having a high share of funds devoted to it is
associated with a negative growth rate (column 1 in the table). This is probably due to
the fact that regions tend to spend more on this axis if they are plagued by problems
in the labour market, and hence tend to be weaker regions. However, the impact on
growth of these funds is not independent on the territorial capital of the region. In
this case, one plausible relevant asset of territorial capital are the high value functions
(which are private and mixed material-immaterial goods in Figure 3).
Despite of the fact that high value functions per se are unable to induce growth
(in column 2 the coefficient is positive but not enough to be significant), they rep
resent a pre-requisite for regional policy related to the labour market to function.
In column 4 of the table, one can see that a high share of funds for labour market
policies is negative per se but positive if related to high value functions. It is hence
possible to conclude that labour market policies are more effective in those regions
which are specialized in high value functions, i.e. are regions whose production
system is performing higher value tasks which therefore need a more specialized
labour force.
Table 6b presents are the results for commitment axis 24, «workforce flexibility,
entrepreneurship, innovation, information and communication». In this case, there
is no significant impact of the share of funds devoted to this axis on regional growth
(column 1). Measures related to this axis are expected to impact on the innovative
ness of firms, and on the likelihood to help entrepreneurs successfully building new
firms in the region. The territorial capital pre-requisite for these measures to func
tion is human capital, since the possibility to hire workers with better skills should
improve the success rate of new entrepreneurial initiatives and also help improve
the possibility for existing firms to introduce new innovations. Human capital is an
intangible and private element of territorial capital.
In this case, also the territorial capital variable per se does not have a significant
impact on regional growth in this case (column 2 of Table 6b) but, as shown by the
full model in column 4, it strongly affects the possibility of measures in axis 24 to
successfully increase the regional growth rate. The negative coefficient for the pure
commitment variable remains negative as in Table 5.
It hence appears that investing in Workforce flexibility, entrepreneurship, inno
vation, information and communication is a good way to increase the growth rate in
those regions which are well endowed with human capital, whereas for those regions
where human capital is not present, this development strategy is ineffective if not
detrimental.
A result similar to the previous one is obtained for the commitment axis 25 «pos
itive labour market actions for women» (Table 6c). This axis involves measures able
to increase the involvement of women in the labour market, which appears not to be
having a significant impact on regional growth. However, also in this case, the pres
ence of human capital appears to be a territorial capital pre-requisite for the impact
of the policy of regional growth, and this type of policy brings positive effects when
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crossed with the endowment of human capital. Regions more endowed with human
capital, in fact, are normally more able to take advantage of the inclusion of women,
while regions with lower human capital are unable to benefit from what women can
bring to the labour force.
The analysis can move out of labour market related issues towards more tradi
tional support to specific sectors. In Table 6d the impact of tourism commitments is
analysed and one can see that, as already seen in Table 5, the coefficient of the impact
of tourism expenditure is negative. This can take place, more than from the ineffec
tiveness of the policy itself, from the fact that tourism suffered the economic crisis
more than other sectors (the estimation sample is 2006-2010) and therefore regions
that have invested more in this sector are those specialized in a difficult sector.
Also in this case, however, the endowment of territorial capital manages to me
diate the impact of the policy. In this case, the relevant territorial capital variable is
a hard good, whose rivalry is partial (since it can be used by many and crowding out
only takes place after a certain threshold), i.e. the endowment of bedplaces.
From Table 6d it is evident that the endowment of bedplaces, signalling a spe
cialization in tourism, is by itself negatively correlated to growth. However, those
regions which hold a larger number of bedplaces per inhabitant are more able to
take advantage from structural funds investments in the touristic sector. One can in
fact expect that any policy improving the touristic attractiveness of regions is more
effective when these regions already hold the facilities to accommodate increasing
touristic flows.
The last two axes which are analysed in this paper are hard ones which involve
the building of basic infrastructure for the regions.
As far as energy infrastructures are concerned, the regressions (Table 6e) show
that this commitment axis does not have an impact per se on the regional performance
of CEE regions. However, the regional settlement typology of regions is very import
ant in this case: first, it is evident that intermediate urban regions and rural regions
have a disadvantage with respect to the mostly urban regions. It is a known fact that
urban regions led the development of these countries before and after they joined the
EU (Capello and Perucca, 2014).
The settlement structure is a measure of agglomeration and economies and con
gestion diseconomies, it is hence a mixed (hard+soft) public good in the territorial
capital classification.
Table 6e shows that, although agglomeration economies are still important in
CEE countries and no significant decreasing returns appear, as signalled by the high
er growth rate of the urban areas, intermediate regions, those where agglomeration
economies are present but farer from reaching the congestion threshold, are those
more able to take advantage of investments in energy infrastructure. Urban areas, in
fact, already have a relatively good delivery infrastructure, while firms in rural areas
do not have enough agglomeration economies to benefit from improvements in en
ergy delivery.
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The final commitment axis presented in the paper is axis 34, Environmental in
frastructure, whose impact also depends on the degree of agglomeration economies
(Table 6f).
As in the previous case, the axis per se is insignificant, but its impact becomes
significant when a region is an intermediate urban one. These regions, in fact, benefit
from the improved presence of water, sewage and other environmental infrastructure
which allow them to grow and expand their agglomeration economies without paying
costs in terms of pollution and lower quality of life. Rural areas, on the contrary, most
likely hold enough environmental capital that investment in that axis is not able to
change the situation.
By drawing the impact of the coefficients of model (4) of Table 6f, one can
see that predominantly rural regions are ceteris paribus growing less than their
predominantly urban counterparts. At the same time, also intermediate urban re
gions are growing less, even if less markedly, and, more important, the impact
of the policy in these regions is clearly felt. The more the policy invests in envi
ronmental infrastructure, the lower becomes the gap between their growth rate
and the one of the predominantly urban regions, which however remain more
dynamic.
Figure 4. Impact of environmental infrastructure policy on the growth rate
of the three typologies of regions
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Conclusions

This paper, with an empirical analysis on CEE Nuts3 regions, has shown that
regional policy is not so much effective per se but its impact depends on the type and
amount of territorial capital possessed by the region. Regions more endowed with
territorial capital appear to be more able to take advantage from the policy support
of structural funds.
Moreover, territorial capital is differentiated in terms of materiality and rivalry,
and the analysis has shown that different policy axes are facilitated by different en
dowments of territorial capital.
Structural Funds, therefore, work well as economic growth activators when they
complement with the regional endowment of territorial capital. Each expenditure axis
is hence more fruitful in a different type of region.
In CEE regions 8, the economic impact of EU policy investments in immaterial
assets appear to be characterized by increasing returns: they tend to be more effective
where regions are more endowed, for example:
— labour market policies are only effective when there is in the region a pres
ence of high value functions;
— workforce flexibility, entrepreneurship, innovation, information and telecom
munication policies are only effective when the region is endowed with hu
man capital, while their impact in regions not endowed is not positive;
— also positive labour market actions for women policies work only when the
regions hold a good level of human capital.
Increasing returns also exist in some cases of harder policy investments. For ex
ample, tourism policies are more effective when regions have the possibility to host
the increased flows of people in their structures.
Finally, it also appears that agglomeration economies play a role in some infra
structural policies. As in the CEE countries development has been concentric for a
long time, urban regions have an advantage, but the intermediate regions, having the
possibility of exploiting an increased degree of agglomeration without incurring in
congestion costs, are those that can take advantage of Structural Fund policies in both
energy and environmental infrastructure.
It hence looks like there are some decreasing returns emerging, since it is not the
largest urban areas that take advantage from these investments but the intermediate
ones.
Rural areas, however, also don’t take advantage of these hard investments, which
questions the whole role of Structural Funds since these regions tend to be the poorest
and less developed ones.
8
These results have been obtained in the specific case of transition countries, but we are confident
that the relationship between territorial capital and the effectiveness of regional policy will hold also for
the EU15 regions, although it is possible that, in a different socio-economic context, this relationship
might be stronger for some axes and weaker for some others.
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If structural funds are more effective when there is territorial capital, it means
that investing policy funds in regions already more developed pays more than in
vesting them in weaker regions. It looks like a trade-off is emerging between the
effectiveness of policies and the degree of spatial equity they can achieve, which
is something very likely when agglomeration economies are strong (Fratesi, 2008),
which is probably the case in CEE countries where there is still the possibility of
further agglomeration before congestion diseconomies become too large.
One way to sort out of this potential policy dilemma lies in the fact that, as
shown in Figure 2, Structural Funds can be devoted to enhancing the competitive
ness of regions and hence create growth in the short-medium term, but can also
be used as enhancers of territorial capital in the medium-long run. This enriched
endowment of territorial capital will eventually enhance the long run growth of the
poorest regions.
Where territorial capital is not present, therefore, structural funds could and
should be used to enhance territorial capital in the region. This is a long run strategy,
which does not produce growth in the short run but should put the bases for growth
in the longer run.
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0.79
1.87
0.35

24. Workforce flexibility, entrepreneurship, innovation, information and
communication

25. Positive labour market actions for women

4. OTHER

12.27
313.99

36. Social and public health infrastructure

TOTAL

7.43

35. Planning and rehabilitation

41. Technical assistance and innovative actions

3.26
93.20

34. Environmental infrastructure (including water)

6.47

132.26

33. Energy infrastructures (production, delivery)

32. Telecommunications infrastructure and information society

0.03

0.80

23. Educational and vocational training not linked to a specific sector

13.75

18. Research, technological development and innovation (RTDI)

22. Social inclusion

21.58

17. Tourism

6.81

3.85

16. Assisting SMEs and the craft sector

21. Labour market policy

0,00

15. Assisting large business organisations

219,00

0,15

14. Fisheries

0.04

Mean

13. Promoting the adaptation and the development of rural areas

Expenditure axes

12. Forestry

11. Agriculture

3. BASIC
31. Transport infrastructure
INFRASTRUCTURE

2. HUMAN
RESOURCES

1. PRODUCTIVE
ENVIRONMENT

Expenditure
categories
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206.85

16.93

6.63

71.02

5.59

7.09

171.8

0.05

1.00

3.25

1.90

1.96

9.24

16.94

16.70

7.47

0.01

5.84

0.37

0.11

Std. Dev.

75.60

0.00

0.00

1.49

0.00

0.00

0.4

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.89

0.00

0.00

0.00

0.00

0.00

Min

Per capita funds in axis

1685.26

90.57

35.99

342.83

29.82

54.01

1448.94

0.15

5.99

20.39

11.15

11.03

47.77

90.3

122.61

62.38

0.02

51.9

3.38

0.43

Max

100

3.94

3.24

29.86

0.97

2.95

36.32

0.01

0.15

0.74

0.32

0.33

2.73

4.99

8.75

1.37

0.0

0.74

0.07

0.02

Mean

4.36

3.10

17.2

1.51

3.82

21.46

0.03

0.50

1.66

0.85

0.90

5.04

6.88

6.59

1.92

0.0

1.72

0.15

0.06

Std. Dev.

Share of funds
in axis

Appendix A. Regional EU policy in CEE regions: classification of expenditure categories
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