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Introduction

Cohesion Policy stands as a fundamental cornerstone 
of past and current European investment policy, 
designed to address spatial inequalities and ensure 
territorial, social and economic cohesion among 
European regions. Over time, the increasing amount 
of funds allocated to this policy (almost a third of the 
EU budget in the programming period 2021–2027) 
has turned into one of the main instruments available 
to regions for sustaining their growth endeavours. 
Understanding the effects of Cohesion Policy is 
therefore a primary yet complex task, given its multi-
ple territorial scales, its multi-level governance, and 
the multiple rationales it pursues (Dąbrowski et al., 

2014; Iacobucci, 2021). This complexity has spurred 
a lively scientific debate which has assessed multiple 
aspects of Cohesion Policy, in parallel and synergy 
with the ex-post evaluation activities carried out at 
the EU, Member States and subnational levels.1 
Primarily, scholars have examined the impacts of 
Cohesion Policy on economic growth (Pellegrini 
et  al., 2013) and regional convergence (Bourdin, 
2019; Ramajo et  al., 2008), also within clubs of 
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regions (Cutrini, 2023; Cutrini and Mendez, 2023). 
While there is a moderate consensus on the positive 
impact of Cohesion Policy (Dall’Erba and Fang, 
2017; Fidrmuc et  al., 2024), several studies have 
underscored the variation of the effectiveness of 
Cohesion Policy depending on local endogenous 
conditions (Bachtrögler et  al., 2020; Crescenzi 
et al., 2020; Crescenzi and Giua, 2020). These fac-
tors include the quality of governance (Rodríguez-
Pose and Garcilazo, 2015), the presence of good 
institutions (Barbero et  al., 2023), human capital 
(Becker et  al., 2013) and territorial capital 
(Bachtrögler et al., 2020).

Despite the numerous contributions, the role of 
Cohesion Policy in different macroeconomic set-
tings and over business cycles remains a promising 
and open area of research (Mazzola and Pizzuto, 
2020), especially given the strong rationale and 
case for Cohesion Policy to mitigate the negative 
and spatially asymmetric effects of economic crises 
and, by supporting structural interventions, to facil-
itate recovery (Di Caro and Fratesi, 2022) and to 
mitigate the interregional inequalities enhanced by 
the downturn.

First, several studies have highlighted the impact 
of Cohesion Policy on post-crisis economic recovery 
(Arbolino et al., 2020), but relatively fewer of them 
have examined its role in reducing interregional ine-
qualities generated by the crisis, with early evidence 
suggesting some positive effects on convergence 
within groups of regions but divergence across them 
(Furceri et al., 2021; Mazzola and Pizzuto, 2020).

Second, some of the investment axes of Cohesion 
Policy have been proved to deliver contrasting 
effects on regional growth and convergence 
(Rodríguez-Pose and Fratesi, 2004), leaving still 
unset whether and how different investment axes can 
operate in different macroeconomic settings and 
over business cycles. This contrast is especially rel-
evant in the case of innovation funds. Despite the 
uncontroversial importance of technological change 
for regional growth, potential conflicts between the 
specific measures implemented in the frame of the 
innovation investment axis and the overarching 
cohesion objective may arise. In fact, innovation 
naturally tends to concentrate in wealthier regions; 
once directed towards disadvantaged regions, it may 
generate limited economic returns compared to those 

obtained in advanced areas, with partial, if no, effects 
on interregional inequalities (Camagni et al., 2023; 
Capello and Lenzi, 2015; Celli et al., 2021; Hoekman 
et  al., 2013; McCann and Ortega-Argilés, 2015). 
Moreover, the crisis aftermath was characterized by 
a widening of gaps in terms of national, regional and 
firm innovation performances (Archibugi et  al., 
2013; Archibugi and Filippetti, 2011; Delgado et al., 
2024; Izsak and Radošević, 2017).

Third, the literature has highlighted the role of 
regional heterogeneity (e.g. in terms of sectoral 
structure) for resilience to shocks (Grabner and 
Modica, 2022; Martin et  al., 2016; Pontarollo and 
Serpieri, 2020, 2021), and the role of Cohesion 
Policy for boosting regional resilience (Arbolino 
et al., 2020; Crescenzi et al., 2021). However, less is 
known about how the link between Cohesion Policy 
and inequalities is affected by the regional resilience 
to shocks. Such an interplay, in fact, could poten-
tially explain some of the nuances uncovered in 
regional recovery outcomes and the consequent nar-
rowing of interregional gaps produced by the crisis.

This article, thus, aims at providing a contribution 
in these directions by introducing two novel insights. 
First, the article explores whether Cohesion Policy 
as a whole, and its innovation investment axis in par-
ticular, also have a cyclical nature, which would fur-
ther support their strategic relevance and use across 
different business cycles. In fact, Cohesion Policy 
can support regional resilience and after-shock 
recovery directly and indirectly through demand 
multiplier effects (Neumark and Simpson, 2014).

Second, consistent with their prevalent long-term 
orientation, Cohesion Policy funds are primarily 
used for public structural investments and expendi-
tures in the most disadvantaged regions. Accordingly, 
the article analyses whether Cohesion Policy and its 
innovation investment axis are particularly benefi-
cial for the recovery of regions hit the most by the 
crisis, defined in the article as vulnerable regions, 
thus contributing to narrowing interregional gaps 
enhanced by the crisis. By this effort, the article not 
only adds to the scientific debate on Cohesion Policy 
but also informs EU ex-post evaluation analyses, 
which, especially in the case of RTDI (Research and 
Technological Development and Innovation), invest-
ments are frequently based on single Member States 
quali-quantitative case studies.2
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The rest of the article is structured as follows. 
‘Literature background: the heterogeneous link 
between Cohesion Policy, regional growth and inter-
regional inequalities’ section provides the literature 
background; ‘Data and econometric setting’ section 
presents the data used and the econometric approach 
adopted. Results are presented in ‘The nexus netween 
Cohesion Policy, regional growth and inequalities: 
empirical evidence’ section, while the final section 
summarizes the main conclusions along with some 
policy reflections.

Literature background: the 
heterogeneous link between 
Cohesion Policy, regional growth 
and interregional inequalities

The effects of Cohesion Policy on regional growth 
and interregional inequalities have been widely dis-
cussed in the literature, even if results have proved to 
be subject to large variations (Berkowitz et al., 2020; 
Fiaschi et al., 2018; Fidrmuc et al., 2024). The vari-
ety of results obtained can be attributed to the diver-
sity of the settings being analyzed in terms of 
geographic and temporal coverage as much as of the 
methodological choices being applied (Dall’Erba 
and Fang, 2017). In particular, the latter include both 
more traditional spatial and non-spatial regression 
models, generally designed in a beta-convergence 
framework (Bourdin, 2019; Fiaschi et  al., 2018; 
Fidrmuc et al., 2024), and quasi-experimental tech-
niques (Becker et  al., 2018; Crescenzi and Giua, 
2020; Pellegrini et al., 2013), aimed to uncover the 
causal relationship between Cohesion Policy expen-
ditures and economic growth, either through the uti-
lization of microdata (Crescenzi et al., 2020) or by 
leveraging the existence of different groups of 
regions, eligible for different investment objectives 
(Becker et al., 2010; Pellegrini et al., 2013).

The majority of studies point to the existence of 
some positive effects and a narrowing of interre-
gional inequalities, even if subject to regional endog-
enous characteristics (Bourdin, 2019; Crescenzi and 
Giua, 2020; Di Caro and Fratesi, 2022; Pellegrini 
et al., 2013) not only in advanced areas but also in 
lagging ones (Gagliardi and Percoco, 2017). In par-
ticular, the quality of local institutions and the 

abundance of local human and territorial capital 
have been proved to mediate the impact of Cohesion 
Policy making its effects heterogeneous across EU 
regions (Bachtrögler et al., 2020; Becker et al., 2013; 
Rodríguez-Pose and Garcilazo, 2015; Coppola et al., 
2024; Pošta, 2023).

Differently, less attention has been devoted to 
understanding how Cohesion Policy funds operate in 
relation to specific exogenous and adverse macroe-
conomic conditions. On the one hand, there is 
increasing evidence about the severe and spatially 
asymmetric impact of the Great Recession and, more 
recently, the COVID-19 pandemic on European 
countries and regions, challenging the process of ter-
ritorial integration, regional convergence and the 
cohesion efforts (Kapitsinis and Gialis, 2023; 
Mazzola and Pizzuto, 2020). On the other, macroe-
conomic policies have been proved to affect, through 
the impact on specific local assets, the process of 
(unequal) long-run regional growth as well as short-
run resilience to economic shocks (Agnello et  al., 
2016; Furceri et al., 2021). In times of crisis, there-
fore, Cohesion Policy may appear at first glance less 
compelling and appropriate with respect to short-
term, fiscal and monetary policies, a view much dif-
fused among Cohesion Policy detractors, 
highlighting its limited effects and questioning its 
nature and implementation, if not its existence 
(Bachtler and Mendez, 2020). Yet, Cohesion Policy 
may remain of great importance to boost regional 
resilience in possible disruptive contexts (Crescenzi 
et al., 2021), together with other regional-level fac-
tors like industrial structure (e.g. Grabner and 
Modica, 2022) and technology networks (Tóth et al., 
2022) as much as to sustain regional economies even 
in the short run through several demand-side chan-
nels (Psycharis et al., 2020). Moreover, by (partially) 
adapting the use of Cohesion Policy funds in terms 
of objectives to be pursued and co-financing with 
other policy measures, it can help rebalancing the 
spatially asymmetric effects of shocks and the diver-
gence pressure among EU countries and regions, 
thus limiting the risk of having decades of enlarge-
ment, convergence and reduction of interregional 
inequalities being jeopardized (Camagni and 
Capello, 2015). Some evidence in fact seems to sug-
gest that Cohesion Policy spending has boosted 
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regional resilience, although with region- and crisis-
specific patterns during different shocks (Di Caro 
and Fratesi, 2022) and has contributed to reducing 
intranational inequalities in the aftermath of the 
2007/8 financial crisis (Furceri et  al., 2019). 
Importantly, the very long-term and structural nature 
and implementation logic of Cohesion Policy can 
reduce flexibility to cyclical needs and short-term 
responses and adaptation to shocks. Yet, by favour-
ing structural interventions in the most disadvan-
taged regions, Cohesion Policy can fuel enduring 
effects that may facilitate recovery in post-crisis 
periods, especially for those vulnerable regions par-
ticularly hit by adverse shocks.

If endogenous and exogenous factors, as much as 
the heterogeneous vulnerability and reactions of 
regions to macroeconomic shocks make the growth 
and inequalities effects of Cohesion Policy funds 
challenging to disentangle, additional complexity 
can be attributed also to the multifaceted, dynamic 
and evolving nature of Cohesion Policy (Calegari 
et al., 2023; Ferrara et al., 2017; Rodríguez-Pose and 
Fratesi, 2004). In fact, Cohesion Policy has under-
gone several reform phases to align its action with 
the new strategic objectives of the EU, which pri-
marily include enhancing competitiveness, support-
ing research and innovation, and promoting 
employment (Bachtler and Mendez, 2020; Brunazzo, 
2016; Crescenzi and Giua, 2020). Starting with the 
Lisbon Strategy, the European Union has set the 
explicit objective of building ‘the most competitive 
and dynamic knowledge-based economy’ able to 
compete with the United States and emerging Asian 
competitors.

As a consequence, funding allocation dedicated 
to achieving these objectives has progressively 
increased not only in the frame of the EU budget but 
also in the frame of Cohesion Policy. Notably, the 
share of Cohesion Policy funds allocated to RTDI 
doubled from the period 2000–2006 to the period 
2007–2013, rising from 5% to 11% (European 
Commission, 2011).3 However, the growing interest 
in RTDI, emerged in response to the new policy tar-
gets set at the EU level and to the uncontroversial 
role played by technological change for economic 
growth, underscores the need to harmonize the 
objectives of promoting innovation as the main tool 

to deliver economic and productivity growth, with 
those of convergence and mitigation of regional ine-
qualities (Archibugi and Filippetti, 2011; Celli et al., 
2021; Delgado et al., 2024; Ferrara et al., 2017; Izsak 
and Radošević, 2017). Notwithstanding, achieving 
this balance presents considerable challenges.

First, advancing cohesion necessitates channelling 
resources into disadvantaged regions, which may 
require fundamental investments in basic infrastruc-
ture (Iammarino et al., 2019). On the other hand, inno-
vation and advanced research tend to organically 
cluster in more affluent and technologically advanced 
areas. These regions often enjoy a robust innovation 
environment, making the attraction and effective utili-
zation of RTDI funding more feasible (Capello and 
Lenzi, 2015; Celli et al., 2021). Consequently, there 
exists an inherent tension between directing Cohesion 
Policy resources towards disadvantaged regions and 
nurturing innovation, which tends to naturally con-
centrate in wealthier regions (Hoekman et al., 2013; 
McCann and Ortega-Argilés, 2015).

Second, less developed regions may confront 
deficiencies in critical areas such as infrastructure, 
research institutions and a skilled workforce, which 
can hinder their ability to absorb and leverage RTDI 
funding effectively. This limitation, in turn, dimin-
ishes the potential impact of these funds on eco-
nomic growth and regional convergence (Celli et al., 
2021; Liagouras, 2010). Moreover, in such instances, 
evaluating the impact of RTDI investments in terms 
of regional development and inequalities may neces-
sitate a more extended timeframe, given the com-
plexity of these transformative processes (D’Adda 
et  al., 2022; McCann and Ortega-Argilés, 2015). 
These challenges have been amplified by the crisis, 
which has impaired the convergence in innovation 
performances in Europe, its regions and firms 
(Archibugi et  al., 2013, 2020; Archibugi and 
Filippetti, 2011; Capello and Dellisanti, 2024; 
Delgado et al., 2024; Izsak and Radošević, 2017).

The empirical analyses presented in this article 
have, therefore, the goal of shedding light on the link 
between Cohesion Policy, regional economic growth 
and inequalities in the presence of an asymmetric 
shock, that is, the Great Recession, and to highlight 
how Cohesion Policy has operated with regard to the 
recovery of the most vulnerable regions, that is, 
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highly disadvantaged by the crisis. Furthermore, by 
unpacking Cohesion Policy into its specific invest-
ment axes, the article aims at highlighting the opera-
tion of Cohesion Policy in general and RTDI funds 
to mitigate interregional inequalities enhanced by 
the crisis.

Data and econometric setting

The definition of asymmetric shocks and 
vulnerable regions

The specific shock examined in this article is the one 
triggered by the 2007–2008 financial crisis, next 
propagated into the 2011 European Debt crisis. The 
two crises had a combined and enduring effect on the 
European labour markets (Capello et al., 2015, Table 1), 
thus allowing to treat them as a single crisis in the 
present context, with 2008 as the initial year and 
2013 as its concluding one.

Acknowledging the spatially asymmetric nature 
of shocks (Di Caro and Fratesi, 2022), regions at 
higher risk of experiencing negative impacts and 
adverse consequences on regional employment as 
the result of both the financial crisis (2008) and the 
European Debt crisis (2011) were identified as vul-
nerable ones. The focus on employment outcomes is 
consistent with existing studies in the resilience lit-
erature looking at employment variations in response 
to shocks and crises (Arbolino et al., 2020; Di Caro 
and Fratesi, 2022; Pontarollo and Serpieri, 2020, 
2021). The degree of regional vulnerability reflects 
the regional specialization in the sectors that in 
Europe were particularly hit by the crisis in the 
period 2008–2013, that is, vulnerable sectors. As 
defined, vulnerable regions are not necessarily the 
most fragile or less developed; rather, they are those 
most exposed to the economic crises that have 
afflicted Europe. Vulnerability in this context reflects 

the sectoral exposure to exogenous shocks (Grabner 
and Modica, 2022). Importantly, by construction, the 
vulnerability index balances the EU-wide and the 
region-specific (and not just country-specific) 
dimensions of the financial and debt crises. The for-
mer element is captured through the identification of 
vulnerable sectors at the EU level, while the latter 
through the regional exposure to such crises depend-
ing on each region intensity of specialization in vul-
nerable sectors.

The operationalization of this concept involved 
the following steps. First, vulnerable sectors were 
identified as those with a negative employment com-
pound growth rate (CGR) in the 2008–2013 period 
at the European level (EU27 + UK), excluding those 
experiencing a contraction of employment in 2003–
2008 greater than the one in 2008–2011 (Table 2).4 
The identification of vulnerable sectors was con-
ducted at the European level to mitigate potential 
impacts from national labour policies.5 At the 
regional level, vulnerability is identified as speciali-
zation in vulnerable sectors. Specifically, the 
regional specialization in vulnerable sectoral was 
measured by means of location quotients with 
respect to the EU27 + UK average, using pre-crisis 
(2008) employment data from Eurostat’s Regional 
Economic Accounts. Data on employment was 
obtained from the Eurostat Regional Account data-
base and integrated with information coming from 
the Structural Business Statistics to disaggregate the 
G-H-I aggregation into 1-digit codes.6 Finally, the 
degree of regional vulnerability was calculated as 
the share of regional employment in vulnerable sec-
tors of specialization in 2008 (Figure 1).

The econometric setting

To explore the nexus among Cohesion Policy, Gross 
Regional Product (GRP) growth and regional 

Table 1.  Employment growth rate of EU-27 + UK employment.

2007–
2006

2008–
2007

2009–
2008

2010–
2009

2011–
2010

2012–
2011

2013–
2012

2014–
2013

2015–
2014

EU27 + UK 1.9 1.1 −1.8 −1.3 0 −0.3 −0.3 1.3 1.1

Source: Authors’ elaborations.
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inequalities, a linear regression model was applied in 
the spirit of convergence studies. As noted in the pre-
vious sections, while a recent strand of studies has 
adopted quasi-experimental approaches to evaluate 
the effectiveness of Cohesion Policy, both at the 
regional (Becker et  al., 2018; Crescenzi and Giua, 
2020; Gagliardi and Percoco, 2017; Pellegrini et al., 
2013) and beneficiaries’ level (Bachtrögler et  al., 
2020), the convergence framework remains widely 
applied in the literature (Bourdin, 2019; Calegari 

et al., 2023; Delgado et al., 2024; Fiaschi et al., 2018; 
Fidrmuc et al., 2024) also to identify specific groups 
or clubs of regional convergence (Cutrini, 2023; 
Cutrini and Mendez, 2023).7

Specifically, the econometric analysis has been 
divided into two parts. The first part compares the 
link between Cohesion Policy and regional growth 
during two distinct periods, a crisis period (2008–
2011) and a recovery period (2014–2019), as sum-
marized in equation (1) below:

Figure 1.  Vulnerable regions – share of regional employment in vulnerable sectors of specialization (2008).
Source: Authors’ elaborations.

�GRP pc Initial GRP pc EU Funds Period duit it i p t� � � �� �� � � �0 1 1 2 1 3, , mmmy
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,

,

1

8 1�
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The dependent variable (ΔGRP pcit) is the com-
pound growth rate of gross regional product per capita 
of region i in period t, intended, respectively, as either 
the crisis period (2008–2011) or the recovery one 
(2014–2019). Data on GRP for all EU27 NUTS 
regions was extracted from the ARDECO database 
developed by Cambridge Econometrics and cur-
rently maintained by the European Commission’s 
Joint Research Centre (DG JCR) (https://urban.jrc.
ec.europa.eu/ardeco/manager). GRP per capita for 
the UK, measured in real prices was sourced from 
the Office for National Statistics (https://www.ons.
gov.uk/). To ensure data consistency within the data-
base, GRP chained volume measures were used as 
deflator for the conversion of raw data into GRP per 
capita at constant prices, keeping the index set to 
2015, as in the ARDECO database. On the right-hand 
side, the main variables of interest are the dummy 
accounting for the time period, taking value 1 in the 
recovery period 2014–2019 and 0 in the 2008–2011 
crisis one, and the one related to Cohesion Policy 
funds. In particular, the subscript t-1 refers to the pro-
gramming period 2000–2006 for the crisis period and 

to the 2007–2013 for the recovery one. In addition, 
the subscript p for the EU funds variable refers to the 
use of the total Cohesion Policy and total RTDI funds 
allocated to regions in each of two programming 
period considered. In particular, estimations have 
been conducted by using the location quotients (LQs), 
computed with respect to the European average, of 
both Cohesion Policy and RTDI, introduced alterna-
tively to mitigate multicollinearity issues.8

Data on Cohesion Policy funds at the NUTS2 
level was drawn from two main sources.9 For the 
programming period 2000–2006, data was retrieved 
from the DG Regional Policy website (https://
ec.europa.eu/regional_policy/policy/evaluations/
data-for-research) and elaborated to convert NUTS3 
data into NUTS2 data. For the programming period 
2007–2013, data was retrieved from the Open Data 
Platform managed by the European Commission 
(https://cohesiondata.ec.europa.eu/).10 Importantly, 
expanding eq.1 by introducing the interactions 
between each of the two Cohesion Policy and RTDI 
funds variables and the period dummy allows high-
lighting whether the link between Cohesion Policy 

Table 2.  Vulnerable sectors at the European level (EU-27 + UK).

NACE description Employment 
compound growth 
rate (2003–2008)

Employment 
compound growth 
rate (2008–2013)

Vulnerable sector 
(2008–2013)

Total – all NACE activities 1.24 −0.04 –
Agriculture, forestry and fishing (A) −2.6 −0.2 No
Industry except construction and manufacturing 
(B-E)

0.4 0.3 No

Manufacturing (C) −0.5 −2.4 Yes
Construction (F) 2.7 −3.8 Yes
Wholesale and retail trade; repair of motor 
vehicles and motorcycles (G)

1.3 −0.9 Yes

Transportation and storage (H) 1.1 −0.6 Yes
Accommodation and food service activities (I) 2.8 0.7 No
Information and communication (J) 1.8 0.7 No
Financial and insurance activities (K) 1.1 −0.6 Yes
Real estate activities (L) 2.9 −0.1 Yes
Professional, scientific and technical activities; 
administrative and support service activities (M-N)

4.1 1 No

Public administration, defence, education, 
human health and social work activities (O-Q)

1.2 0.7 No

Arts, entertainment and recreation; other service 
activities; activities of the household (R-U)

1.8 0.6 No

Source: Authors’ elaborations.

https://urban.jrc.ec.europa.eu/ardeco/manager
https://urban.jrc.ec.europa.eu/ardeco/manager
https://www.ons.gov.uk/
https://www.ons.gov.uk/
https://ec.europa.eu/regional_policy/policy/evaluations/data-for-research
https://ec.europa.eu/regional_policy/policy/evaluations/data-for-research
https://ec.europa.eu/regional_policy/policy/evaluations/data-for-research
https://cohesiondata.ec.europa.eu/
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and RTDI funds and regional growth varies between 
crisis and recovery periods.

Additional control variables frequently associated 
with regional growth were considered in the estima-
tion, namely the quality of institutions (Arbolino 
et al., 2020), the level of urbanization (Capello et al., 
2015) a variable for the New Member Countries, 
which captures the timing of accession to the EU and 
the accessibility to Cohesion Policy funds as much as 
the country level of development. Innovation is 
measured using the number of trademarks for thou-
sand inhabitants. Trademarks have been found to be 
positive correlated with innovations, especially in the 
field of product development (Flikkema et al., 2019; 
Mendonça et al., 2004). Compared to patents, trade-
marks capture a broader set of innovations. They are 
extensively utilized across various industries and 
types of firms and encompass both technological and 
non-technological innovations. More important, they 
capture dynamics of innovation closer to the com-
mercialization phase, and for this reason, they are 
more likely to deliver economic changes in a rela-
tively short period. Further description of the varia-
bles and sources included in the model are reported in 
Appendix 1 (Table 7).

Importantly, estimates have been obtained by 
using a two-period fixed-effect panel regression. 

Using fixed effects enabled accounting for system-
atic variations among regions, including the unob-
served ones that might affect the relationship 
between the variables of interest. The appropriate-
ness of this choice is corroborated by the results of 
the Hausmann test which rejected the random effects 
hypothesis. Moreover, the clustering of errors at the 
country level allows considering the within-country 
correlation of regional units. Finally, to lessen endo-
geneity issues, explanatory variables were lagged 
when data was available.

Next, the analysis unpacks further the link 
between Cohesion Policy and RTDI funds and 
regional recovery by zooming on the case of vulner-
able regions, those at highest risk of being hit by the 
crisis because of their specialization in vulnerable 
sectors. Specifically, regional vulnerability is com-
puted as the employment share in specialization sec-
tors that were in crisis at the European level over the 
regional total employment and transformed into a 
categorical value ranging from 1 to 4 based on its 
quartile distribution. Accordingly, equation 1 has 
been adapted by introducing the regional vulnerabil-
ity variable, in place of the crisis dummy, and its 
interaction with the LQ accounting for Cohesion 
Policy and RTDI funds, respectively, as summarized 
in equation (2) below:

�GRP pc Initial GRP pc EU Funds RegionalVuit it i p t� � � ��� � � �0 1 2 1 3, , llnerability

EU Funds x RegionalVulnerability

i t

i p t i

,

, , ,

�

��

1

4 1� tt i t

i t

Innovation

Metropolitan Population Q

� �

�
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� �

1 5 1

6 1 7

�

� �

,

, uuality of institutions Index Eqi e
i t i� � �
�, 1

	 (2)

By construction of the regional vulnerability 
variable, which is measured in 2008 as described in 
Section 3.1, equation 2 has been estimated in a 
cross-sectional linear regression framework, with 
the compound growth rate of gross regional prod-
uct (ΔGRP) per capita in the period 2014–2019 as 
the dependent variable. For the same reason, the 
dummy variable for New Member States has been 
removed as all countries have already joined the 
EU by that time.

In addition, previous research has underscored 
the critical role of spatial dependencies in under-
standing regional growth dynamics and to evaluate 

the impact of Cohesion Policy (Bourdin, 2019; 
Dall’erba and Le Gallo, 2008; Ertur and Koch, 2007; 
Rey and Montouri, 1999). Therefore, the test proce-
dure proposed by Elhorst (2010) and Vega and 
Elhorst (2015), elaborating on LeSage and Pace 
(2009) was applied, starting with the computation of 
the Lagrange Multiplier (LM) tests. LM tests were 
based on a row-standardized inverse distance matrix 
whose elements, the spatial weights wij, represent the 
geographic distance between the centroids of the i 
and j regions.11 Both LM tests and the Moran’I, 
speak against the presence of substantial spatial 
dependence in the dependent variables and in the 
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disturbances. Following Elhorst (2010) and Vega 
and Elhorst (2015) recommendations, OLS have 
been re-estimated by including the spatially lagged 
independent variables (i.e. estimating the SLX 
model, Vega and Elhorst [2015]), and testing for 
their significance. The output of the test did not ena-
ble rejecting the null hypothesis of no significance of 
the spatially lagged independent variables suggest-
ing that OLS is the model best describing the data.

The estimates reported in Section 4 are there-
fore based on a traditional specification with OLS 
estimates.

Importantly, the final aim of the article is to iden-
tify the role of Cohesion Policy for the recovery of 
vulnerable regions, and for narrowing interregional 
inequalities due to the enlarged gaps in terms of GRP 
pc growth between vulnerable and non-vulnerable 
regions produced by the crisis. Empirically, this is 
implemented by the computation of the Theil index 
and its within and between components for different 
groupings of regions, thus enabling to highlight the 
implications of Cohesion Policy and RTDI funds for 
interregional inequalities. Specifically, the Theil 
index12 was computed at the final year of the recovery 
period (2014–2019), based on the real GRP per capita 
in 2019, by applying the following formula:

Theil
GRP pc

GRP pc

GRP pc
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n

GRP pc

GRP pc

GR
i

i
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i
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i

i
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where EU and i stand, respectively, for European 
Union and region (NUTS2), n is the number of 
regions, while k denotes the subgroup used to 
decompose the Theil index in its within and between 
components (second terms of equation [3]). 
Specifically, regions were grouped based on their 
vulnerability, so to calculate inequalities within vul-
nerable regions (i.e. the top 25% vulnerable regions) 
and between vulnerable and non-vulnerable ones. 
Following Capello and Cerisola (2021), the 2019 
value of the Theil index and its components were 
next compared to those obtained from the 

re-estimation of Eq. 2 on the basis of the predicted 
GRP per capita growth and levels calculated by set-
ting the coefficient of the Cohesion Policy and RTDI 
funds at zero for the recovery period (Capello and 
Cerisola 2021; Duan et  al., 2023; Fourrey, 2023; 
Shapley, 1953; Shorrocks, 2013). In detail, equation 
2 was re-estimated by alternatively setting at 0 the 
coefficient of Cohesion Policy and RTDI funds, thus 
obtaining the predicted GDP per capita growth in 
2019. Next, the GDP per capita level in 2019 was 
calculated by applying the predicted growth rate 
for 2019 at the actual 2014 GDP per capita level 
(including the estimated residuals). Finally, the 
Theil indices were computed on the estimated val-
ues of GDP per capita for 2019 and compared to 
the real 2019 ones, grouping regions as vulnerable 
or non-vulnerable ones, for both Cohesion Policy 
and RTDI funds alternatively. Moreover, regions 
were grouped depending on their eligibility status 
for the Convergence Objective (i.e. GRP per capita 
level below 75% of the EU average), so to calcu-
late inequalities based on regional development 
objectives, an approach aligned with the conver-
gence club literature clustering regions on the basis 
of income per capita level (Cutrini, 2023).

The following section presents the results of the 
empirical analysis.

The nexus between Cohesion 
Policy, regional growth and 
inequalities: empirical evidence

Table 3 reports the results of the two-period fixed-
effect panel regression when including the total 
amount of Cohesion Policy (model 1) or RTDI funds 
(model 2) allocated at the NUTS2 level, both 
expressed as LQs and their interaction with the crisis 
dummy variable, whose marginal effects are dis-
played in Table 4. Taken together, Tables 3 and 4 
highlight two main messages.

First, estimates in Table 3 as much as the mar-
ginal effects reported in Table 4 highlight a signifi-
cant association between Cohesion Policy and RTDI 
funds and regional growth only during a time of 
recovery but not during a time of crisis, differently 
from the findings of the resilience literature (e.g. 
Crescenzi and Giua, 2020).13 There can be 
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two possible explanations for this mismatch. First, 
differently from other contributions (e.g. Arbolino 
et al., 2020; Di Caro and Fratesi, 2022), the present 
empirical analysis considers the delayed implica-
tions of Cohesion Policy and RTDI funds of each 
programming period on regional economic growth 
in the subsequent period of time. Second, Cohesion 
Policy funds underwent some changes and adapta-
tion in the two periods considered (2000–2006 and 
2007–2013). In the earlier period, the primary objec-
tive was centred around long-term growth and 

Table 3.  The nexus between Cohesion Policy and RTDI funds and regional growth.

Dependent variable: ΔGRP pc Model 1 Model 2

GRP pc initial level −0.148*** −0.142***
  [0.025] [0.024]
Dummy period 0.017*** 0.032***
  [0.003] [0.006]
Cohesion Policy funds 0.001  
  [0.002]  
Cohesion Policy funds × dummy period 0.005***  
  [0.001]  
RTDI funds 0.002
  [0.001]
RTDI funds × dummy period −0.006**
  [0.003]
Innovation −0.010 −0.026
  [0.011] [0.017]
Quality of Institutions Index (Eqi) −0.001 −0.004
  [0.005] [0.006]
Metropolitan population −0.110 −0.090
  [0.081] [0.104]
New Member States 0.030*** 0.026***
  [0.008] [0.008]
Constant −0.519*** −0.502***
  [0.095] [0.091]
Hausman test Chi2 (p value in parentheses) 153.30 168.15
  [0.00] [0.00]
Within R-squared 0.759 0.727
Moran’s I (p value) 0.516 (0.606) 0.536 (0.592)
Lagrange Multiplier (Spatial error) (p value) 0.050 (0.824) 0.133 (0.716)
Lagrange Multiplier (Spatial lag) (p value) 0.015 (0.901) 0.003 (0.957)
SLX – joint significance of spatial lag of the independent variables (F-test)
(p value)

1.470 (0.240) 1.430 (0.253)

N = 281 × 2. Robust standard errors clustered at the country level in parentheses.
***p < 0.01; **p < 0.05; *p < 0.1.

Table 4.  Marginal effects of Cohesion Policy and RTDI 
funds on regional growth.

Period Cohesion Policy funds RTDI funds

2008-2011 0.001 0.002
  [0.002] [0.001]
2014-2019 0.006*** –0.003*
  [0.002] [0.002]

Robust standard errors clustered at the country level in paren-
theses.
***p < 0.01; **p < 0.05; *p < 0.1.
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Table 5.  The nexus between Cohesion Policy and RTDI funds and regional growth for vulnerable regions.

Dependent variable: ΔGRP pc Model 1 Model 2

GRP pc level 2014 −0.010** −0.011**
  [0.005] [0.005]
Regional vulnerability 0.001 0.006**
  [0.001] [0.002]
Cohesion Policy funds −0.003  
  [0.003]  
Regional vulnerability × Cohesion Policy funds 0.002**  
  [0.001]  
RTDI funds 0.001
  [0.003]
Regional vulnerability × RTDI funds −0.002
  [0.001]
Innovation 0.007 0.004
  [0.007] [0.008]
Quality of Institutions Index (Eqi) −0.001 −0.001
  [0.003] [0.003]
Metropolitan population 0.009*** 0.009**
  [0.003] [0.003]
Constant −0.028** −0.037*
  [0.019] [0.019]
R-squared 0.3409 0.3285
Moran’s I (p value) 0.572 (0.567) 0.624 (0.532)
Lagrange multiplier (spatial error) (p value) 0.398 (0.528) 1.232 (0.267)
Lagrange multiplier (spatial lag) (p value) 0.012 (0.915) 0.063 (0.802)
SLX – joint significance of spatial lag of the 
independent variables (F-test) (p value)

0.860 (0.536) 1.800 (0.136)

N = 281. Robust standard errors clustered at the country level in parentheses.
***p < 0.01; **p < 0.05; *p < 0.1.

reducing inequalities among regions. During the 
2007–2013 programming period, following the out-
break of the crisis, the European Commission recog-
nized the urgent need to address its negative impacts. 
Cohesion Policy funds were not only aimed at sus-
taining long-term growth but also at mitigating the 
short-term effects of the economic downturn. This 
involved re-programming the utilization of Cohesion 
Policy funds from a counter-cyclical perspective and 
redirecting them to support measures aimed at stabi-
lizing economies, preserving jobs, and promoting 
recovery (Berkowitz et  al., 2015; European 
Commission, 2008). This re-orientation may have 
been further reinforced by the different spatial alloca-
tion of funds in the programming period 2007–2013 

which favoured the new member states from Eastern 
Europe. These countries indeed received substantial 
financial support for economic recovery and 
convergence.

Second, the comparison of the results of models 1 
and 2 highlights opposite patterns for Cohesion 
Policy and RTDI funds. In fact, the positive and sig-
nificant coefficient of the interaction between the 
period dummy variable and the Cohesion Policy 
variable underscores the pro-cyclical nature of 
Cohesion Policy during a phase of economic recov-
ery. In other words, in the period of rebound, those 
regions where Cohesion Policy funds are allocated at 
levels above the European average tend to experi-
ence higher economic growth. These results are 
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aligned with previous studies on the effectiveness of 
Cohesion Policy (e.g. Pellegrini et al., 2013). On the 
contrary, the negative and significant sign for RTDI 
funds suggests that RTDI funds might not have 
effectively contributed to the economic resurgence 
of European regions, a finding consistent with the 
results by Celli et al. (2021). However, the positive 
and significant sign of the dummy variable flagging 
New Member States as much as of the initial level of 
GRP per capita seems to indicate an ongoing catch-
up process in less developed regions, where RTDI 
funds did not represented a top-priority investment 
field in the frame of the two programming periods 
considered. Moreover, consistent with the spatially 
selective nature of research and innovation activities 
(Celli et al., 2021), RTDI funds tend to concentrate 
in advanced but not necessarily fast-growing 
European regions (Figure 6 in Appendix 1).

Vulnerable regions, those that at the beginning of 
the crisis period had the highest risk of being hit, 
look the ones benefitting the most from Cohesion 
Policy funds. The estimation of equation 2, whose 
results are reported in Table 5, suggests a positive 
and significant link between Cohesion Policy funds 
and regional growth in vulnerable regions (i.e. spe-
cialized in sectors in crisis at the European level). 
Importantly, this positive association is particularly 
evident in regions that exhibit the highest degree of 
vulnerability, as demonstrated by the marginal 
effects shown in Table 6.14

On the other hand, and consistent with results of 
Tables 3 and 4, the negative coefficient of the inter-
action term between the regional vulnerability and 

the RTDI funds variables suggests that investments 
in RTDI are negatively associated with the recovery 
efforts of regions characterized by the greatest vul-
nerability. This negative association intensifies with 
increasing levels of vulnerability, as illustrated in 
Table 6. In other words, regions heavily specialized 
in sectors severely affected by the crisis were, at 
least in the short term, unable to benefit from inno-
vation funds for future economic growth. Possibly, 
in highly vulnerable regions, investments in RTDI 
do not represent the most compelling areas of 
interventions.

To understand the implications of the nexus 
between Cohesion Policy, RTDI funds and regional 
growth for inequalities across European regions, 
Figures 2 and 3 present the percentage difference 
between the real Theil indices computed on the real 
value of GRP per capita in 2019 and the estimated 
Theil indices obtained once put at zero the coeffi-
cients of Cohesion Policy and RTDI funds in equa-
tion 2. Figure 2 refers to the Theil decomposition by 
vulnerable and non-vulnerable regions, while Figure 
3 refers to the Theil decomposition by eligibility sta-
tus to the Convergence Objective. Both comparisons 
can shed light on the narrowing of interregional ine-
qualities and thus a process of convergence within 
groups, that is, clubs, of regions (Cutrini, 2023; 
Cutrini and Mendez, 2023).

Figure 2(a) shows that in presence of Cohesion 
Policy funds, inequalities have become less pro-
nounced. This result is driven by lower inequalities 
between vulnerable vs non-vulnerable regions, but 
it is also confirmed by reduced within-vulnerable 

Table 6.  Marginal effects of Cohesion Policy and RTDI funds on regional growth by regional vulnerability intensity.

Regional vulnerability Cohesion Policy funds RTDI funds

1st quartile −0.002 −0.001
  [0.002] [0.002]
2nd quartile 0.000 −0.003*
  [0.001] [0.001]
3rd quartile 0.002** −0.005***
  [0.001] [0.002]
4th quartile 0.004*** −0.007**
  [0.001] [0.003]

Robust standard errors clustered at the country level in parentheses.
***p < 0.01; **p < 0.05; *p < 0.1.
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Figure 2.  (a) Change of interregional inequalities with Cohesion Policy funds: Theil decomposition by vulnerable 
regions. (b) Change of interregional inequalities with RTDI funds: Theil decomposition by vulnerable regions.

inequalities. The same cannot be said for what con-
cerns RTDI funds (Figure 2[b]). In this case, total 
inequalities increase, suggesting once more that 
innovation and its returns are spatially concentrated 
in more advantaged regions. This result is driven by 
the increase of inequalities between vulnerable and 
non-vulnerable regions, only partially compensated 
by a decrease of inequalities in the vulnerable 
regions group. This result suggests that vulnerable 
regions are not able to obtain economic returns 
from innovation as non-vulnerable ones. In other 
terms, this result stresses the fact that in a rebound 
period structural policies seem not to be useful to 

relaunch economic recovery in regions disadvan-
taged by the crisis.

The Theil indices calculated by grouping regions 
according to their eligibility status for the 
Convergence Objective show that there is a decreas-
ing inequalities trend between the convergence 
groups of regions, confirming the contribution of 
Cohesion Policy to the reduction of gaps between 
more and less developed regions (Figure 3(a)). 
Moreover, this is obtained with a reduction of within 
group inequalities, a result confirming the existence 
of regional convergence clubs (Cutrini, 2023; Cutrini 
and Mendez, 2023; Fischer and Stirböck, 2006).

Figure 3.  (a) Change of interregional inequalities with Cohesion Policy funds: Theil decomposition by Convergence 
Objective regions. (b) Change of interregional inequalities with RTDI funds: Theil decomposition by Convergence 
Objective regions.
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The same, again, cannot be said for the RTDI 
funds (Figure 3(b)). As in the case of Cohesion 
Policy funds, the convergence between more and 
less developed regions is obtained at the expenses of 
the most fragile regions within the convergence 
group, launching once again the debate on how to 
cope with innovation policies in laggard and mar-
ginal areas of Europe.

Conclusions

The assessment of the efficiency and effectiveness 
of Cohesion Policy has received extensive attention 
in the literature highlighting the complexity of this 
task, given the multiple territorial scales and multi-
ple rationales it pursues (Dąbrowski et  al., 2014; 
Iacobucci, 2021).

This article has contributed to this lively scien-
tific debate by analyzing the nexus between 
Cohesion Policy and RTDI funds and regional 
growth in opposite macroeconomic contexts (crisis 
and recovery) and for regions suffering from differ-
ent vulnerability levels to macroeconomic shocks, 
as much as their implications for interregional  
inequalities. Specifically, the empirical analysis 
referred to the prolonged economic downturn that 
affected Europe during the 2007–2008 financial 
crisis and the 2011 European sovereign debt crisis, 
and the subsequent recovery from 2014 to 2019.

The results highlight that Cohesion Policy and 
RTDI funds display complex and heterogenous pat-
terns under alternative macroeconomic scenarios.

Cohesion Policy funds allocated during the eco-
nomic crisis (2007–2013 programming period) 
offered some contributions to the recovery of 
European Regions, thus operating in a pro-cyclical 
manner. In addition, they have favoured the revitali-
zation of vulnerable regions. These results are 
aligned with previous findings in the vast literature 
aimed at assessing the effectiveness of Cohesion 
Policy expenditures and its (territorial) enabling 
conditions. The implications for regional inequali-
ties are also worth to be noticed. Cohesion Policy 
funds, in general, are associated with a reduction of 
interregional inequalities during the recovery period. 
This aggregate reduction, in particular, is largely 
driven by the reduction of inequalities between vul-
nerable and non-vulnerable regions and between the 

regions eligible for the Convergence Objective fund 
and those that are not (Crescenzi and Giua, 2020; 
Mazzola and Pizzuto, 2020).

When examining RTDI funds, their relationship 
with regional growth and inequalities follows a dif-
ferent pattern. In particular, the association between 
RTDI funds and economic growth is not straightfor-
ward, especially in time of recovery, when a nega-
tive link emerges and intensifies with the degree of 
regional vulnerability to macroeconomic shocks. 
Differently from Cohesion Policy, inequalities 
increase, and they do so, primarily, through a pro-
cess of divergence between vulnerable and non-vul-
nerable regions in the recovery period. Possibly, the 
spatially selective nature of research and innovation 
activities (Celli et al., 2021) and the different degree 
to which vulnerable and non-vulnerable regions 
take advantages from returns to innovation can con-
tribute explaining the results. In other words, 
regions less exposed to the crisis were able to lever-
age their innovation investment and to convert them 
into tangible economic growth, while in the most 
vulnerable regions, innovation funds did not con-
tribute to build regional resilience (Bristow and 
Healy, 2018; Filippetti et al., 2020).

The outcomes of the study warn against the exist-
ence of possible conflicts between the broader cohe-
sion objective and the additional EU objectives and 
underscore the importance of unpacking Cohesion 
Policy funds to deepen understanding of its mecha-
nisms of action and the channels through which its 
benefits unfold. Especially for what concerns RTDI 
expenditures, the findings confirm the existence of a 
tension between sustaining regional growth and nur-
turing innovation. The lack, at least in the short run, 
of a direct link between funding research and innova-
tion activities and increased growth calls for a careful 
re-assessment of innovation policy to better align 
with regional needs and with the logic of such inter-
ventions (e.g. sustaining long-term growth versus 
short-term competitiveness).

Addressing this trade-off is crucial, especially 
given the increasing earmarking of Cohesion Policy 
towards achieving competitiveness goals, as 
requested by the policy philosophy underpinning the 
Smart Specialization Strategy and its role in the 
upcoming programming period 2021–2027.
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Notes

  1.	 https://ec.europa.eu/regional_policy/policy/evalua-
tions_en (accessed 25 January 2024).

  2.	 https://ec.europa.eu/regional_policy/informa-
tion-sources/publications/evaluations/2016/
small-and-medium-sized-enterprises-innovation-ict-
final-report-work-package-2-ex-post-evaluation-of-
cohesion-policy-programmes-2007-2013-focusing-
-on-the-european-regional-development-fund-erdf-
and-the-cohesion-fund-cf_en

  3.	 For the programming period 2000-2006, RTDI funds 
correspond to the Field of Intervention (FOI) 18, while 
for the programming period 2007–2013, they include 
the Priority themes 01 to 09. With the 2014–2020 
programming period reform and the consequent re-
organization of structural funds, RTDI has been dis-
continued and are now part of the budget  allocated 
to the Smart Specialization Strategy (S3). RTDI 
investment axis within the Cohesion Policy frame-
work has always operated complementary with the 
broader RTDI EU initiatives aimed at innovation and 
competitiveness, notably (and especially in the peri-
ods analyzed in this article) the different generations 
of EU Framework Programmes and, more recently, 
the Horizon 2020 and Horizon Europe Programmes. 
For example, there is evidence about the role of 
Framework Programmes funding in facilitating inter-
regional scientific collaborations between advanced 
and laggard regions and, thus, narrowing interregional 
scientific gaps, in line with the overarching Cohesion 

Policy objectives (Hoekman et al., 2013). This article 
specifically focuses on those RTDI initiatives funded 
in the frame of Cohesion Policy as to emphasize the 
increasing centrality achieved by innovation goals in 
the broader Cohesion Policy architecture (EIB, 2021) 
and the potential trade-off between the competitive-
ness and equity goals (Christou et al., 2023).

  4.	 For example, Agriculture was not considered as a 
vulnerable sector since employment contracted more 
in 2003–2008 than in 2008–2011. On the other hand, 
manufacturing was considered as vulnerable sector 
since employment contracted more in 2008–2011 
than in 2003–2008.

  5.	 Employment data was retrieved from Eurostat at the 
NACE 1-digit level or aggregated groups of sectors, 
depending on data availability.

  6.	 Further details on the data elaboration approach are 
available in Appendix 1.

  7.	 The regional club convergence literature has richly 
documented the existence of clubs of regions, 
depending on initial per capita income level, converg-
ing among themselves but not necessarily with the 
broader set of EU regions (Cutrini, 2023; Fischer and 
Stirböck, 2006). Admittedly, the econometric exercise 
developed in the paper does not explicitly addresses 
the identification of group/club convergence on the 
basis of per capita income level, but it still enables 
addressing the possibility of spatially heterogenous 
behaviours in the nexus between Cohesion Policy 
and RTDI funding and regional growth in two differ-
ent ways. First, the vulnerability index allows under-
standing whether particularly disadvantaged regions, 
that is, those hit the most by the crisis, can especially 
benefit from Cohesion Policy and RTDI funding; this 
approach helps highlighting whether specific groups 
of regions grow (and potentially converge) faster than 
others, an approach aligned with the spirit of club 
convergence analyses. Second, the decomposition 
of the Theil index, presented below, allows detect-
ing whether interregional inequalities (within ex-ante 
designed regional groups) decrease, thus leading to 
convergence within regional groups.

  8.	 The geography of Cohesion Policy and RTDI funds 
is shown in Figures 4 and 5 in Appendix 1. LQs were 
preferred to other indicators (e.g. the ratio between 
Cohesion Policy and RTDI funds on GRP) to pre-
serve the comparability across the two programming 
periods analyzed, which are characterized by several 
differences in terms of priority objectives and magni-
tude of the policy intervention.

  9.	 Cohesion Policy funds encompass the European 
Regional Development Fund (ERDF), Cohesion 
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Fund (CF) and European Social Fund (ESF), with the 
exclusion of INTERREG B programmes due to the 
unavailability of regional data.

10.	 Appendix 1 details the data elaboration approach 
applied to regionalize data not assigned to a specific 
region.

11.	 The choice of the most appropriate specification of 
the distance matrix is a matter of debate in the lit-
erature. In the present context, the inverse distance 
matrix is, conceptually speaking, a suitable option 
given the global nature of the spillover effects likely 
produced by the financial crisis. In fact, the global 
nature of the spillover effects makes hard identify-
ing, from a conceptual point of view, a clear cutoff 
to select neighbour regions originating (and subject 
to) spillover effects. To check the robustness of the 
results to alternative specifications of the distance 
matrix, the inverse distance matrix was replaced with 
two alternative ones, frequently used in the litera-
ture: the inverse distance matrix with cut-off at the 
average value, corresponding to 282 kilometres and 
the distance matrix based on the 10 nearest neigh-
bours (Elhorst, 2010; Ertur and Koch, 2007). Results 
yielded qualitative similar results, available from the 
authors upon request.

12.	 Member states with fewer than three NUTS2 regions 
have been not considered for the computation of 
the Theil index to avoid biases in the calculation of 
the between and within components by country. To 
ensure comparability, those regions were excluded 
also when regions are grouped according to the eligi-
bility status for the Convergence Objective.

13.	 These estimates are robust to a more extended defini-
tion of the crisis period covering 2008–2013 instead 
of 2008–2011. Results are available from the authors 
upon request.

14.	 These estimates are robust to the inclusion of country 
fixed effects. Results are available from the authors 
upon request.
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Appendix 1

Vulnerable regions: estimation of 1-digit 
sectoral employment

Employment data was extracted from the Eurostat 
Regional Economic Accounts database, which, how-
ever, supplied only aggregated data for sectors 

G-H-I. Considering the varying sectoral performance 
reported at the European level, data was disaggre-
gated using ratios derived from the Structural 
Business Statistics (SBSs) database provided by 
Eurostat. In simpler terms, data from the SBSs was 
used to calculate the weight of each 1-digit sector; 
these weights were then applied to the aggregated 
data retrieved from the Regional Economic Accounts 
database. For France and Poland, data was supplied 
by National Statistics Offices.

Cohesion Policy and RTDI funds data

For the programming period 2000–2006, data was 
retrieved from the DG Regional Policy website 
(https://ec.europa.eu/regional_policy/policy/evalua-
tions/data-for-research). Specifically, the file 
‘expenditure_final_annex’ provides data at NUTS3 
level, that we aggregated at the NUTS2 level. The 
JRC converter was used to convert data to NUTS2021 
classification.

For the programming period 2007–2013, data 
from the ‘2007-2013 Cohesion categorisation raw 
data’ database is accessible on the European 
Commission’s Open Data Platform (https://cohe-
siondata.ec.europa.eu/). This database encompasses 
the cumulative financial information reported by all 
cohesion policy fund programmes and their geo-
graphical allocation. It is important to note that the 
database does not provide detailed information on 
the NUTS-2/NUTS-3 allocation for all the projects. 
In some cases, geographical information is provided 
only at NUTS0 or NUTS1 level.

To ensure data comparability, the distribution of 
these programmes across NUTS-2 regions was esti-
mated by integrating the available information with 
the data contained in the “Integrated Database 
accessed at the following address: https://ec.europa.
eu/regional_policy/policy/evaluations/ec/2007-2013.

The remaining programmes lacking NUTS2 or 
NUTS3 geographical details were allocated to 
NUTS-2 regions based on their population levels 
using the JRC converter.

https://ec.europa.eu/regional_policy/policy/evaluations/data-for-research
https://ec.europa.eu/regional_policy/policy/evaluations/data-for-research
https://cohesiondata.ec.europa.eu/
https://cohesiondata.ec.europa.eu/
https://ec.europa.eu/regional_policy/policy/evaluations/ec/2007-2013
https://ec.europa.eu/regional_policy/policy/evaluations/ec/2007-2013
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Figure 4.  Regional distribution of Cohesion Policy funds – Location quotient.

Figure 5.  Regional distribution of RTDI funds – Location quotient.
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Figure 6.  Average annual compund growth rate of Gross regional product per capita, 2008–2011 and 2014–2019.
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Table 7.  Variables description.

Variable Description Year (1° period, 2°period) Source

Initial GRP per 
capita

Initial level of Gross Regional Product 
per capita at constant prices (in natural 
logarithm)

2008, 2014 ARDECO and the UK 
National Statistical Office

EU Funds Location Quotient of Cohesion Policy 
(respectively, RTDI) funds allocated at the 
NUTS2 level

2000–2006, 2007–2013 DG Regional Policy and 
Cohesion Data database

Period dummy Dummy variable taking the value 1 in the 
period 2014–2019 and the value of 0 in 
the period 2008–2011

2008–2011, 2014–2019 –

Innovation Number of trademarks per thousand 
inhabitants

2000–2006 (average),
2007–2013 (average)

EUROSTAT

Metropolitan 
population

Share of population living in metropolitan 
areas

2008, 2012a EUROSTAT (authors’ 
elaboration)

Quality of 
Institutions 
Index (Eqi)

European Quality of Government Index 
(EQI) score, pre-Brexit version available 
in the QoG data archive (https://www.
gu.se/en/quality-government)

2010, 2013b The Quality of 
Government (QoG) 
Institute

New member 
states

Dummy variable equals 1 if the regions is 
located in a New Member States country.
Period 2000–2006: were considered 
“New Member States” those countries 
that joined the EU in 2004: Cyprus, the 
Czech Republic, Estonia, Hungary, Latvia, 
Lithuania, Malta, Poland, Slovakia and 
Slovenia.
Period 2007–2013: were considered 
“New Member States” those countries 
that joined the EU in 2007 (Romania and 
Bulgaria) and in 2013 (Croatia)

2004, 2013 EUROSTAT

Regional 
vulnerability

Quartile of the share of regional 
employment in vulnerable sectors of 
specialization

2008 EUROSTAT, National 
Statistics Office

Data is geocoded by applying the NUTS 2021 classification.
aThe variable was not available prior 2008. Consequently, data from 2008 was employed to measure the level of urbanization in the 
first period of the panel while data from 2012 in the second period.
bThe EQI survey consists of four waves: 2010, 2013, 2017, and 2021. Due to the lack of data for the period 2000–2006, informa-
tion from the first wave (2010) was employed to assess the quality of regional governments in the first period of the panel and the 
second wave (2013) for the second period.

https://www.gu.se/en/quality-government
https://www.gu.se/en/quality-government

