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Abstract

This thesis focuses on the economic consequences of the European Union Cohesion Pol-
icy Funds on the development patterns of Czechia, Bulgaria, and Romania during the
2014–2020 programming period. The analysis at both the national and NUTS-2 regional
levels investigates how structural funding influences national economic growth and re-
gional convergence in the context of the EU. The primary objective of this research is
to assess whether the EU Cohesion Policy Funds have a significant impact on promoting
economic development across the selected countries.To this end, the analysis relies on a
panel dataset evaluating the relationships between EU funds and key drivers of economic
performance such as productivity, business activity, employment, and foreign direct in-
vestment (FDI). A fully quantitative methodology is employed, using lagged independent
variable models to capture the effects of funding inflows on economic indicators. Data
for the analysis are drawn from Eurostat, the Kohesio database, and the Cohesion Open
Data Platform, providing information on regional economic indicators and EU Cohesion
Fund allocation. Preliminary results suggest a positive association between fund alloca-
tion and economic performance at both the country and regional levels, with stronger
effects observed in disadvantaged regions. The results also highlight differences in insti-
tutional quality and absorption capacity between countries. Additionally, Total Factor
Productivity (TFP) was calculated using two distinct approaches—capital-based and hu-
man capital-based—to provide a more comprehensive analysis of productivity effects at
the regional level. This research contributes to the ongoing academic discussions on the
role of EU Cohesion Policy in reducing regional development disparities among member
states.
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1| Introduction

The European Union’s Cohesion Policy is one of the key elements of the EU’s overall
policy to address regional disparities in social and economic development in its Member
States. It represents an incredibly complex and dynamic policy tool that involves two
main elements - the redistribution of financial resources and the specific planning ap-
proach aimed at helping less developed regions deal with their structural problems. This
chapter introduces the essential concepts and institutional context to set out the policy to
appreciate its history and evolution, its theoretical foundations and the ensuing empirical
debates around its effectiveness. Furthermore, it provides the context for defining the
scope, objectives and programming cycle of Cohesion Policy, and illustrates the theory
that shapes Cohesion Policy’s design and delivery. Finally, the Chapter defines the spe-
cific contribution and methodological design of the thesis. The focus of the thesis is the
2014 - 2020 programming period in three Eastern European countries: Czechia, Bulgaria
and Romania.

1.1. Scope and Objectives of the EU Cohesion Policy

Cohesion policy of the European Union is one of the important instruments for fostering
economic, social and territorial cohesion in the EU as a Union and in its Member States.
The EUs Cohesion policy is enshrined in Article 174 of the Treaty on the Functioning
of the European Union (TFEU) where specific objectives are aimed at "promoting the
harmonious, balanced and sustainable development of the Union as a whole, reducing the
gaps in the levels of development between the various regions and assisting the regions
considered to be the least favoured". Cohesion policy tackles the structural disparities
that the process of integration in a unified market is unable to tackle which encourages
inclusive and sustainable forms of development (Commission, 2023a,b).

Cohesion Policy is a living and breathing framework that is no longer merely a redis-
tributive tool; it is an active driver of structural change. It is no longer enough to fund
convergence; Cohesion Policy is now responsible for the delivery of green and digital tran-
sitions, institutional capacity and economic resilience. This represents progress toward
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the broader EU aim of leaving no region behind on the pathway to smart, sustainable
and inclusive growth.

Cohesion Policy is implemented through multi-annual financial frameworks and is spent
through three principal structural funds. The European Regional Development Fund
(ERDF) supports investments in infrastructure, digitalisation, research and innovation,
and SME competitiveness. It also aims at correcting regional disparities by providing dif-
ferent co-financing rates according to the developmental level of each region (Commission,
2023a). In addition, the European Social Fund Plus (ESF+) seeks to enhance employment
opportunities, encourage social cohesion, and invest in education and skills development.
In particular, it emphasizes youth employment, gender equality, and the inclusion of dis-
advantaged groups (Commission, 2023b). Meanwhile, the Cohesion Fund (CF) focuses
on Member States with a Gross National Income (GNI) per capita of less than 90% of
the EU average, and is oriented towards large-scale environmental infrastructure projects
and major transport infrastructure initiatives.

These funding instruments support multidimensional development aspects, from infras-
tructure and digital transition to social equity and the reform of public administration.
Cohesion Policy is placeless and thus takes a place-based approach, adapting interventions
to the unique territorial needs and development capacities of regions (Barca, 2009).

Given the disparities in income and institutional capacities that exist across EU regions,
Cohesion Policy can be viewed as not only a financial redistributor in its own right, but
also as a different type of strategic alignment shift in terms of development snapshots
and subsequent regionally based transformations. The remaining introduction material
will provide the policy’s background, an overview of implementation over the course of
the programming period, and a discussion of the policy’s theoretical underpinning. The
reasons for identifying Czechia, Bulgaria, and Romania will be provided in an introductory
part and further clarified in subsequent sections.

1.2. Historical and Programming Context: From 1988

to the Present

The 1988 reform was a crucial hinge point in the history of the EU Cohesion Policy,
which adopted a number of performance-oriented principles and established the beginning
of multi-annual programming. The 2000-2006 period made the policy framework more
institutionalized and extended the bases for pre-accession supports for future Member
States in Central and Eastern Europe. (Bachtler and McMaster, 2008).
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After the 2004 and 2007 rounds of enlargement, there were notable development gaps
between the old and new member states. The 2007-2013 programming period was the first
full period for Romania and Bulgaria, which emphasised infrastructure and basic public
services. However, there were significant issues with weak governance structures and
limited administrative capacity that created real challenges for effective implementation.

The period from 2014 to 2020 marked the arrival of a more strategic and results-oriented
policy paradigm, with several innovations. At least 80% of funds were focused on thematic
objectives like innovation, digitalisation and climate action. Ex-ante conditionalities were
established to address regulatory compliance and institutional transformation. A 6%
performance reserve was created to reward successful projects. Financial instruments
were increasingly promoted alongside traditional grants (Commission, 2020).

The 2021–2027 programming period solidified the green and digital transitions agenda
while at the same time also introduced new recovery instruments responding to the
COVID-19 pandemic. These, including REACT-EU and the Recovery and Resilience
Facility (RRF), were implemented within the cohesion policy framework. According to
the European Commission, “the new cohesion policy framework aims to ensure that no
region is left behind in the twin transition to a green and digital Europe” (Commission,
2021).

1.3. Theoretical Foundations and Literature Linkages

Multiple economic theories can provide a foundation for EU Cohesion Policy. Con-
vergence Theory (Solow, 1956) implies that less prosperous regions have a tendency to
grow faster than their wealthier rivals which eventually leads to a decrease in regional
disparities over time. Endogenous Growth Theory (Romer, 1990) emphasizes importance
of innovation, human capital and knowledge accumulation for sustained economic growth
in the long run. Institutional Economics (North, 1990) emphasizes that how governance
structures and institutional quality influence the impacts and efficiency of public pol-
icy. New Economic Geography (NEG) (Krugman, 1991) focuses on spatial concentration,
economies of scale, and transport costs to explain why economic activity tends to clus-
ter. NEG helps explain persistent regional disparities and the spatial rationale behind
cohesion policy interventions. Spatial Economics extends NEG – considerations of spatial
spillovers, inter-regional linkages and network effects. This scheme recognizes the need
for spatial models and lagged effects to be included in impact assessments, especially of
functional regions and contiguous development. Intersections Among Theories suggest
that the reality of regional development is situated in economic convergence, institutional
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quality, spatial interdependence and innovation. Therefore, because cohesion policy will
touch on several elements of overlapping and interacting constructs, it must be approached
through a multi-theoretical framework.

Empirical research has provided empirical backing for these theoretical positions by
demonstrating that the impact of cohesion funding depends on regional governance ca-
pacity and absorptive capacity (Ederveen et al., 2006; Rodríguez-Pose and Fratesi, 2004).
For example, Crescenzi and Giua (Crescenzi and Giua, 2020) claim "the impact of cohesion
policy differs not only by country but also by region, based on their governance capacity
and absorptive capacity." The findings underscore the need to embrace context-specific,
multi-level frameworks when researching cohesion policy.

1.4. Trends and Methodological Challenges in the

Literature

The economic effects of EU Cohesion Policy have received substantial attention for
two decades. The early works often focused on quantitative outcome indicators such
as GDP and employment levels (Becker et al., 2010), and the notion of macroeconomic
convergence across Member States and regions. The new literature has shifted toward
notions of quality and institutions, suggesting that such notions as quality of governance,
administrative capacity and the efficiency of absorption, play key roles in the effectiveness
of Cohesion Policy (Rodríguez-Pose and Fratesi, 2004).

A central methodological problem for most of this work relates to the timing of observ-
able effects. Many works suggest that cohesion funding has a long delay to absorption and
to observable economic effects—especially in structurally weak regions. Hence, scholars
often used lagged independent variables (e.g., funding at t-1) in panel regression models
to capture these delayed effects (Mohl and Hagen, 2010).

The empirical evidence still remains quite mixed and context-dependent. While some
studies suggest positive and statistically significant effects of cohesion policy on regional
growth and employment, others stress significant heterogeneity across countries, regions,
and settings of governance (Crescenzi and Giua, 2020; Rodríguez-Pose and Fratesi, 2004;
European Commission, 2022a). As Crescenzi and Giua (Crescenzi and Giua, 2020) ex-
plain, “cohesion policy effects depend as much upon the place and way funding is used as
the amount spent”.

The heterogeneity of findings reinforces the need to use flexible and context-sensitive
empirical approaches capable of accounting for regional differences, lags, and differences
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in governance quality across the EU.

1.5. Contribution of the Thesis

This thesis investigates the economic impact of EU cohesion funding in Czechia, Bul-
garia, and Romania during the 2014–2020 programming period. It draws on both national-
level and NUTS-2 regional data, with a primary focus on regional-level dynamics.

The study makes several key contributions. It adopts a dual-method approach to To-
tal Factor Productivity (TFP) estimation—using both capital-based formulations and
HRST-based productivity models—allowing for comparative insights into productivity
performance across different regions. It integrates both quantity-based outcome indica-
tors (GDP, employment) and quality-based metrics (labor productivity and TFP) to offer
a multidimensional assessment of cohesion policy impacts. It also analyzes enterprise
dynamics by examining firm birth and death rates along with the number of active enter-
prises, thereby evaluating how cohesion funds influence entrepreneurial behavior and firm
responsiveness. Furthermore, it employs lagged (t–1) independent variables in regional
panel regressions to capture policy implementation delays and the gradual transmission
of funding effects.

By combining methodological rigor with multidimensional empirical evidence, this thesis
contributes to a deeper understanding of how cohesion policy outcomes vary across spatial,
temporal, and institutional contexts.

1.6. Data, Indicators, and Control Variables

All variables used in this thesis were obtained from reliable European-level sources such
as Eurostat, the Kohesio database, and the Cohesion Open Data Portal. The dataset cov-
ers both national and NUTS-2 (regional) level information for the 2014–2020 programming
period.

Dependent variables include a range of national and regional indicators designed to cap-
ture the economic impact of EU Cohesion Policy. At the national level, the analysis consid-
ers GDP and GDP per capita, employment, trade data (exports and imports), inward and
outward foreign direct investment (FDI), gross fixed capital formation (GFCF), firm dy-
namics (business births, deaths, and number of active enterprises), and derived indicators
including labor productivity (GDP/employment), enterprise growth rate (births/active
enterprises), business birth/death ratio, and total factor productivity (TFP) – calculated
using both GFCF-based and HRST-based methods. At the regional (NUTS-2) level, the
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analysis includes regional GDP, employment, gross fixed capital formation (GFCF), firm
dynamics (business births, closures, and number of active enterprises), and derived indi-
cators including labor productivity (GDP / employment), enterprise growth rate (births
/ active enterprises), birth/death ratio, and total factor productivity (TFP) – calculated
using two different methods: GFCF-based and HRST-based.

Control Variables: GERD (Gross Expenditure on R&D): A proxy variable representing
regional innovation capacity, Household Income: A socioeconomic indicator reflecting
regional purchasing power and overall welfare levels.

In line with the empirical literature that highlights the delayed manifestation of policy
impacts, these control variables are included in the model with a one-year lag (t–1) at the
regional level and in the current year (t) at the national level.
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2| Theoretical Background and

Literature Review

A strong theoretical basis and thorough review of the empirical literature is important
for assessing the economic effects of the Cohesion Policy of the European Union. This
chapter considers the major theoretical frameworks for regional development policy and
the literature on the evaluation of EU funding, as well as the dimensions of the regional
development process which are used in the theoretical framework, which aims to take into
consideration the complexity of the developments. The individual themes emerge from
the literature on multidimensionality, spatial economics, institutional capacity, quality of
governance, and innovation processes. It is also important to provide new member state
examples from research in nations like Czechia, Bulgaria, and Romania to recognise their
differences in implementation and outcomes. The themes selected for analysis include
institutional learning, crisis adaptation, transition to green and digital economies, and
entrepreneurship. These themes generally align with recent trends in academic literature.
Together, the different approaches provide an analytic base for the empirical strategy
developed in this thesis.

2.1. European Union Cohesion Policy and Its Impact

on Economic Development

The European Union’s Cohesion Policy constitutes a fundamental pillar of the European
Integration project aimed at fostering not only equitable and inclusive growth across
member states, but more importantly, across their regions.Cohesion Policy is built on
the values of solidarity and territorial cohesion, and through multiyear programming and
varied funding instruments, endeavors to alleviate imbalances in income, employment,
infrastructure and knowledge and innovation in less developed regions in order to facilitate
fundamental convergence in the long-run within the EU (European Commission, 2022a).

In this section, we will first provide a description of the aims, mechanisms, and funding
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instruments of Cohesion Policy and then we will explore how Cohesion Policy has affected
the economic development of three post-socialist Member States, Czechia, Bulgaria, and
Romania. These Member States have similar transitional experiences, but exhibit con-
siderable variation with regard to administrative capacity, administrative maturity, and
absorption capacity. They offer ideal member state case study opportunities for compar-
ative analysis evaluation.

2.1.1. Overview of EU Cohesion Policy: Goals, Instruments,
and Logic

Cohesion Policy in the European Union is one of the main components of European
integration. Article 174 of the Treaty on the Functioning of the European Union (TFEU)
states that "the Union shall aim at reducing disparities between the levels of development
of the various regions and the backwardness of the least favoured regions." In multiannual
programming cycles, the Cohesion Policy seeks to tackle structural imbalances and also
contribute to medium- and long-term economic convergence among Member States and
regions.

Cohesion Policy operates via three core funding instruments. The European Regional
Development Fund (ERDF) targets regional competitiveness, innovation, and infrastruc-
ture. The European Social Fund Plus (ESF+) focuses on employment, human capital
development, and social inclusion. The Cohesion Fund (CF) supports environmental and
transport infrastructure in lower-income Member States.

More than €392 billion has been allocated for the 2021–2027 period. The distribution of
funds is primarily based on GDP per capita compared to the EU average. The effectiveness
of these funds depends on factors such as institutional quality and strategic alignment with
EU goals (Commission, 2023a,b).

The purpose of this section is to assess the regional economic development effects of
the ERDF, ESF+, and CF for the Czech Republic, Bulgaria, and Romania—three post-
socialist countries that share certain legacies, yet displayed differing capacity (and thus
performance) in relation to implementation of cohesion policy.

2.1.2. European Regional Development Fund (ERDF): Innova-
tion, Productivity, and Structural Change

The ERDF was born in 1975 and is the EU’s most extensive structural fund. It sup-
ports regional innovation, competitiveness of small and medium-sized enterprises (SMEs),
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digitalisation, and sustainable economic change. The ERDF contributes to the macro-
economic system in terms of total factor productivity (TFP), worker productivity, and
firm dynamics.

Country examples include the following. In Czechia, the ERDF is a co-funder of the
CEITEC hi-tech research center in Brno, which demonstrates national RIS3 strategies
and proposes innovation (Crescenzi and Giua, 2020). In Romania, it financially supported
industrial clustering in Timis, urban switching in Cluj-Napoca, but not much happened
in Nord-Est. In Bulgaria, ERDF supported digital infrastructure development and SME
programs in Plovdiv and Varna, but with limited productivity improvements observed in
the North-West region.

(Mohl and Hagen, 2010) points out, the ERDF can only be relevant based on the quality
of governance. This thesis assesses the impact of ERDF via TFP, labor productivity and
enterprise creation as an impact measure.

2.2. Theoretical Foundations of Cohesion Policy

The European Cohesion Policy is not simply a funding tool to address regional in-
equalities; rather, it is a complex policy framework that is based on different economic
theories(Molle, 2007). Its structure and implementation show the interaction of endoge-
nous and exogenous drivers of development, patterns of spatial economic activity, and
the quality of governance(Bachtler and McMaster, 2008). There are different theoret-
ical perspectives of cohesion policy that must be understood in order to interpret the
ways that structural funds relate to economic performance across different regions and
countries(Crescenzi and Giua, 2016).

In this section, the six main theoretical perspectives that have provided a basis for the
rationale, process, and effects of cohesion policy have been outlined; they are endogenous
growth theory, convergence theory, institutional economics, spatial economics, new eco-
nomic geography (NEG) and intersections among theories. These theoretical perspectives
support the justification for EU funding and serve as analytical lenses for assessing the
different impacts, particularly in transition economies, especially in the Czech Republic,
Bulgaria and Romania(Rodríguez-Pose and Fratesi, 2004).

2.2.1. Endogenous Growth Theory

Endogenous growth theory suggests that economic growth in the long run arises from
internal factors such as human capital, innovation and knowledge generation, rather than
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exogenous factors of technological shocks(Romer, 1990). (Barro, 1990) states that favor-
able public policy can catalyse internal growth by developing research and development
(R&D), education and innovation systems.

The EU’s Smart Specialisation Strategy (RIS3) guided the allocation of ERDF fund-
ing between 2014 and 2020, enabling targeted investment in region-specific innovation
priorities. CEITEC in Brno, Czechia, which received ERDF funding, is a key example
of joint sector engagement between industry and academia serving to develop the local
innovation ecosystem (Commission, 2021). Similar investments in North-East Romania
have ended with limited returns on the investment due to low R&D intensity and low
absorptive capacity.

(Crescenzi and Rodríguez-Pose, 2017) demonstrate that the return on innovation aspects
of EU funded R&D investments have a lag, which is even greater for small and medium
sized enterprises (SMEs). (Rodríguez-Pose and Di Cataldo, 2015) highlight that R&D
investment generates both direct productivity and indirect productivity via spill-over
effects.

This study is one of the first to quantitatively assess the effects of cohesion policy funding
on total factor productivity at the NUTS-2 level across multiple post-socialist countries.
By incorporating regional absorptive capacity into the analysis, it also highlights a critical
factor that has often been overlooked in previous evaluations of EU Cohesion Policy.

2.2.2. Convergence Theory

Stemming from Solow’s neoclassical model, convergence theory posits that poorer re-
gions should grow faster than wealthier regions because of diminishing returns to capital,
leading to a convergence of income (Solow, 1956). However, empirical research has iden-
tified the importance of conditional convergence, meaning that particular institutional
quality, infrastructure, and human capital thresholds must be met to reach convergence
(Ederveen et al., 2006; Becker et al., 2018).

(Ederveen et al., 2006) uncovered that EU structural funds are successful in countries
that have strong institutions and absorptive capacities. In Czechia, (Crescenzi and Giua,
2020) found stronger effects of the Czech Cohesion funds in urban areas such as Prague
and South Moravia, where administrative and innovation capacity are relatively higher.
Lastly, in Romania,(Zaharia et al., 2021a) found that economic benefits of convergence
were disproportionately located in Bucharest and other metropolitan areas, with rural
regions lagging behind due to weaker infrastructure and institutional fragmentation.
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This thesis utilizes convergence theory to analyze the spatial distributions of labour
productivity, enterprise dynamics, and the entrepreneurial landscape. Rather than re-
lying exclusively on income indicators, it combines firm demography and productivity
growth indicators to determine whether convergence across NUTS-2 regional economies
is occurring.

2.2.3. Institutional Economics

Institutional economics asserts that not only do resources influence development, but
so, too, does the quality of the institutions that matter in a country, e.g., the legal
building blocks in place, the regulatory capacity of the country, and its administrative
capacity(North, 1990). Even well-designed policy initiatives can fail if key institutions are
weak.

The authors (Charron et al., 2014) put it even more sternly, saying that low governance
can really degrade policy effect. All three of the countries in this study demonstrate dif-
ferences in institutional quality in their respective regions: whereas the Czechia’s more
urbanized areas, e.g., Prague and Brno, score better with respect to planning and coor-
dination capacity. Romania’s eastern regions score low on the EU’s Quality of Govern-
ment Index (QoG) developed by (Charron et al., 2014), while bureaucratic corruption
has affected Bulgaria’s ability to deliver on public procurement contracts and engage in
a transparent public procurement process, as reported in (Zaharia et al., 2021b).

In this thesis, GERD and household income are used as more than just economic vari-
ables, but also as indicators of institutional and absorptive capacity as part of the expla-
nation of variation in policy outcomes.

2.2.4. Spatial Economics

Spatial economics emphasizes the spatial or geographic aspect of economics, highlighting
the role of place, distance, and interregional interaction on economic outcomes (Fujita
et al., 1999). Public investments might lead to spillovers that extend from a target area to
neighboring areas through worker mobility, supply chains, and the diffusion of knowledge.

There is evidence of equivalent external effects, as applied econometric analysis identified
by (Bouayad-Agha et al., 2013) show cohesion funding in French regions demonstrated
important external effects. (Fratesi and Perucca, 2020) state the warning that ignoring
spatial dependence will potentially lead to biased empirical estimates.

While there has yet to be any studies, specifically on Eastern Europe, that have ex-
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plicitly used spatial econometrics in their methodologies, a few studies do find that the
effects of Cohesion Policy differ significantly depending on the regional context and are
sensitive to modelling the spatial heterogeneity. In this regard, the authors’ support for
entrepreneurial activity in neighboring counties of Cluj-Napoca and the increased labor
mobility as a result of Brno’s innovation ecosystem performing all across South Moravia
reflect the type of spillover dynamics one would expect in light of spatial economics theory.

2.2.5. New Economic Geography (NEG)

The new economic geography of (Krugman, 1991) shows how agglomeration economies,
increasing returns to scale, and transport costs organize economic activity over space.
Market forces typically push in the direction of agglomeration and reinforce core-periphery
dynamics, which can increase regional inequalities without supporting policies.

The EU Cohesion Policy seeks to counter these agglomerative dynamics to connect pe-
ripheral regions by building better infrastructure and connectivity. However, (Rodríguez-
Pose, 2018) argues that poorly-timed engagement could reinforce agglomerative tenden-
cies by enabling better access of the periphery to core regions without matching local
capacities.

Core regions have remained dominant in metrics of innovation and entrepreneurship in
Czechia and (Iammarino et al., 2019) show that Bucharest’s growth trajectory in Romania
has widened territorial gaps.

This thesis assesses whether cohesion funds drive structural transformation in lagging
regions based on an analysis of enterprise birth/death ratios and regional economic hier-
archies consistent with NEG predictions.

2.2.6. Intersections Among Theoretical Approaches and Impli-
cations for Cohesion Policy

While each theoretical framework has its own explanatory power, they are not dichoto-
mous. Rather, they can hold together and convey the inter-related, complex nature of
regional development and the multiplicity of EU Cohesion Policy. For example, while en-
dogenous growth theory highlights innovation and knowledge spillovers as the key drivers
of long-term growth (Rodríguez-Pose, 2018), institutional economics can outline the gov-
ernance constraints for initiating such processes by emphasizing regional administrative
capacity and the quality of government (Charron et al., 2014).

Convergence theory helps in understanding the long-run convergence of regional economies
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but, as noted by the field of spatial economics and New Economic Geography (NEG), sup-
ports the possibility of diverging and path dependent processes emphasizing agglomeration
dynamics and spatially persistent inequalities in this convergence process (Crescenzi and
Giua, 2020). Both perspectives capture the dual nature of the EU where processes of
integration and divergence can co-exist

In this thesis, I have sought to combine these perspectives in order to assess the dif-
ferentiated effects of EU Cohesion Policy in the case of post-transition Member States.
This process looked beyond simply inquiring about average treatment effects, instead
examining how institutional conditions, regional absorptive capacity and sectoral special-
ization interacted with policy funding to result in different productivity, employment, and
enterprise effects.

This theoretical synthesis is consistent with a growing body of empirical evidence that
shows the effects of Cohesion Policy vary not only across regions but also depend on
context (Becker et al., 2018). A monetary metric for evaluation fails to capture the ways
that impact is mediated by institutions and spatial structure. The point of this thesis is
to argue for a multidimensional view of Cohesion Policy — that economic impacts must
also be configured within spatial, institutional, and structural asymmetries.

2.3. Empirical Literature on the Impact of EU Funds

The efficacy of Cohesion Policy in the European Union has become an important object
of empirical economic research, especially after the enlargement rounds of 2004 and 2007
(Bachtler et al., 2013). The literature contains a large number of studies that measure
the impact of EU Structural and Cohesion Funds on regional economic development (fo-
cusing on a rich variety of different outcomes), for instance: GDP growth; employment;
innovation; entrepreneurship; infrastructure; quality of institutions; and spatial inequality
(Piatkowski and Grosse, 2020; Crescenzi and Giua, 2011). In spite of the large number
of incursions into the study of EU Cohesion Policy (contrary to other policies such as
CAP), The literature appears to be exceedingly varied, reflecting as many methodological
approaches, historical periods, and regional disparities (Mendez and Bachtler, 2022).

A variety of impact studies use econometric modelling—fixed effects, GMM, spatial
regressions, synthetic control methods etc.—to try to disentangle the causal effects of
such funding but the conclusions appear mixed (Becker et al., 2010). While some re-
gions improve significantly in economic performance after the funding and this is statis-
tically significant, others see only modest or non-existent returns. These mixed results
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are usually attributed to differences in institutional quality, absorptive capacity, bureau-
cratic structures and functions and pre-existing conditions, such as regional inequality
(Rodríguez-Pose, 2013a).

In addition, a range of meta-analyses (Becker et al., 2010) and (Mohl and Hagen, 2010)
indicate that EU funds are more effectively used in regions with efficient governance
and development strategies; regions with structural disadvantages or political instability
articulate lower moments of return on investment to cohesion spending.

Not only has there been a development of the literature from aggregate impacts to those
impacts being measured at sectoral or group levels, i.e. EU funding impacts on innovation
in small and medium businesses, labour market outcomes for young people or women,
or the uptake of environmentally sustainable infrastructure, but there is more interest
in understanding spillovers between regions, frequently across borders, or in polycentric
urban systems (Fratesi and Perucca, 2019a).

This study is presented in the context of the 2014–2020 programming period, which
coincides with the EU’s most recent completed financial programming framework. Com-
pared to previous programming cycles, this period resulted in enforceable conditions for
economic investment, with increased emphasis on thematic concentration, performance-
based budgeting, and a requirement for programming to link strategy back to Europe
2020 (Commission, 2020). The empirical literature reviewed in this study is evaluated
in light of the evolution of related policies and programs. The literature review in this
section is organized thematically with a focus on the empirical literature on EU fund
impact. It includes a number of studies in the contexts of Czechia, Romania, and Bul-
garia—the post-socialist transition economies with significant transfers from the EU and
substantial regional inequality within the countries. The goal of this review is to assess
consistent empirical patterns, examine the reliability of the results under different model
assumptions, and develop an overall understanding of the conceptual framework of the
econometric method undertaken for the purposes of this dissertation.

2.3.1. Assessing EU Cohesion Policy in Less Developed Regions

Early empirical assessments of Cohesion Policy focused specifically on Objective 1 re-
gions1, areas that qualify for support from the EU structural funds because they have a
GDP per capita below 75% of the average GDP per capita in the EU (European Com-

1Objective 1 regions are defined as NUTS-2 areas with a GDP per capita below 75% of the EU
average. During the 2000–2013 programming periods, nearly all regions in Bulgaria and Romania, as
well as several in Czechia, Poland, Hungary, and the Baltic States, were classified under this category.
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mission, 2022b). These regions accounted the majority of the funding and, particularly
in the early programming periods, their absolute amount of structural fund receipts was
expected to dwarf the other regions receiving structural funds.(Becker et al., 2010) haas
undertaken a study that highlights the amount of attention that the regions in Objective 1
receive (and that it can be cited widely) as essentially based on fixed-effects panel models,
and discovered statistically significant and positive impacts on regional GDP growth over
their study period of 1989–2006. For some of these impacts to be relevant, (Becker et al.,
2010) highlight that the institutions, absorptive capacity and pre-existing socio-economic
situation were to be fundamental causal mediating factors, as opposed to suggesting the
EU transfers were the only influences. These conclusions have faced criticism, giving rise
to an alternative school of thought.

As a contrasting viewpoint, (Boldrin and Canova, 2001) in their study found in their
critique that cohesion money represented often an economic shock in the short term from
public investment in a very strategic and limited time horizon for structural change.
They claimed that support had transfer impacts but that there would be no long-term
outcomes to support true structural change. They claimed the EU clearly identified they
were interested in physical build-outs of nations without directing funding at areas of
higher impact like productivity, education or innovation.

The growing literature has increasingly recognized the variation that exists among re-
gions in the Objective 1 category. In Czechia for example, Moravia-Silesia and Ústí nad
Labem received substantial EU funding than the regions of Prague and South Moravia,
yet (Crescenzi and Giua, 2016) found that productivity growth in these regions lagged be-
hind those areas, even though all were allocated similar amounts of funding. This implies
that whether regions develop is influenced both by the level of funding received and the
absorptive conditions, which covers the various factors that can influence the engagement
processes and level of professionalism in those regions’ public administration and policy
coherence.

The emerging dynamics were similar in Romania and Bulgaria, where (Zaharia et al.,
2021a) identified that eastern Romania and southern Bulgaria received significant amounts
of cohesion funded investments, particularly into transport and basic infrastructure, but
achieved minimal employment or productivity gains. The authors identified this was
likely linked to low physical administrative capacity and poor levels of entrepreneurial
dynamism, which confirmed that context specific institutional capacity is an important
consideration in the effectiveness and ineffectiveness of policy.

In addition to this, (Rodríguez-Pose and Fratesi, 2004) state that the spatial dimension
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of structural funds (namely, the ex-ante allocation of those funds) to an extent needs to
account for the existence of regional development traps. Some poorer or weaker regions
may remain locked in low-growth equilibria regardless of the number of times they benefit
from public investment. The literature considered here supports the general idea of this
thesis which takes into account the implications of EU funds, but in the various contexts
of institutions, and socio-economic status.

This thesis contributes to the literature by using regional-level controls for measures of
governance quality, GERD (expenditures on R&D), and household income. By consid-
ering structural asymmetries, the empirical model aims to produce a more nuanced and
context-sensitive understanding of Cohesion Policy funds at the NUTS-2 level in Czechia,
Bulgaria, and Romania. In addition to the regional analysis, this thesis includes a na-
tional level of analysis to facilitate comparisons of national trends and subnational policy
outcome variations.

2.3.2. Spatial Models and Lagged Effects

Beyond immediate and direct impacts, more recent strands of empirical research have
increasingly examines the spatial and temporal diffusion mechanisms through which EU
Cohesion Policy generates regional development (Fratesi and Perucca, 2019a). These
models rest on the idea that economic growth and productivity gains do not occur in
isolation but often spread across geographic space through interregional spillovers. Such
spillovers may arise from labor mobility, trade linkages, knowledge diffusion, and shared
innovation systems, especially in functionally integrated regional networks.

Studies employing spatial econometric methods—such as spatial lag models (SAR),
spatial error models (SEM), and spatial Durbin models (SDM)—demonstrate that regions
receiving structural funds may positively influence neighboring areas, even if those areas
do not receive substantial funding themselves (Bouayad-Agha et al., 2013; Zaharia et al.,
2021a). This is particularly relevant for Central and Eastern European countries, where
urban growth poles like Prague, Brno, Cluj-Napoca, and Sofia tend to exert gravitational
economic effects on adjacent, less-developed regions.

In Czechia, for example, RIS3-aligned investments in Brno’s innovation and research
infrastructure have been linked to not only economic expansion within South Moravia
but also increased entrepreneurial activity, firm births, and labor mobility in neighboring
regions such as Zlín and Pardubice. Likewise, in Romania, digital transformation initia-
tives centered in Cluj-Napoca have facilitated the proliferation of IT-related enterprises in
surrounding counties such as Bistriţa-Năsăud and Mureş, suggesting that cohesion-funded
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development in metropolitan cores often radiates outward.

Despite their theoretical appeal, spatial spillovers continue to be an empirically challeng-
ing measurement due to data limitations and endogeneity issues (Camagni and Capello,
2015). Most researchers use long-term panel datasets and indirect measures (e.g., com-
muting flows, business registration, and regional export volumes) to proxify spatial in-
terdependence. Nonetheless, there is now more evidence that neglecting these dynamics
may lead to an under-estimation of the effect of policies of funds lost to time.

Temporal dynamics are an important aspect of empirically determining the impact
of EU funding. Many of the investments of infrastructure, education, and innovation
require time before the effects can be observed. The delayed effects can also be labeled
as lagged effects, which can be modeled by time-lag structures of empirical specifications.
Time-lag structures are important precisely as they can counter simultaneity bias, giving
and capturing directionality of causation from investments to development (Becker et al.,
2010).

In this vein, this thesis applies a one-year lag structure for EU funding variables at the
NUTS-2 regional level. This design choice is supported by previously conducted empirical
studies (Becker et al., 2010; Bouayad-Agha et al., 2013), which note that countries receive
structural cohesion policy, sometimes with effects appearing 1–3 years post investment.
Moreover, the selection of lagged variables reflects the institutional and administrative
reality that funding absorption, project implementation, and outcome realization are not
immediate.

In terms of time and space, for example, there is association development of research
and transport infrastructure in Brno with improved business mobility and startup activity
in neighboring areas in the following years. Likewise, Romania’s regional statistics suggest
that the investments in Cluj-Napoca’s digital infrastructure that were made at the start
of the funding cycle match increased levels of firm creation and employment in nearby
counties two to three years later.

In short, the empirical model design of this thesis has direct consideration of both di-
mensions of spatial and temporal duration. By employing lagged EU funding (t–1) at
the regional level only, the examination is consistent with the theoretical expectations of
policy impact diffusion to neighbouring and adjacent regions while increasing the ability
to identify delayed and cross-regional policy effects within the initially intended territories
and beyond. The lag structure is not implemented in national-level models because the
panel dimension in time is only limited in structure and the number of countries is small,
thus producing a small number of observations. This limits the statistical reliability with
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lagged specifications on the national level. Nevertheless, the methodical rationale for jus-
tifying this decision and its potential consequences will be examined in more detail in the
empirical results section. To clarify that the lag structure is applied only at the regional
NUTS-2 level, while national level funding is contemporaneous (t) across all models and
specifications as it relates to funding effect transmission only at the macroeconomic and
budget levels.

2.3.3. Temporal and Geographic Heterogeneity

The economic effects of EU Cohesion Policy are not uniform over space and time. A
growing number of studies highlight that the impact of regional funding is contingent
not only on the volume of funding available, but also the specified temporal period of
policy implementation and the structural characteristics of the regions receiving funding
(Fratesi, 2020). This means evaluations of cohesion policy must consider both temporal
heterogeneity (spatial heterogeneity reflects variance in programming priorities over time)
and geographic heterogeneity (regional differences attributable to institutional capacities,
economic structure, and absorptive capacity) (Bachtler et al., 2017).

The temporal variability is most evident in the changing strategic priorities of EU
Cohesion Policy formulation among successive multiannual programming periods. For
example, during the 2000–2006 and 2007–2013 programming periods, policy essentially
directed funding towards physical infrastructure, connectivity, and regional accessibil-
ity. Conversely, programming for the 2014–2020 period signified a shift towards smart
specialization, innovation, and social inclusion, while the current 2021–2027 procedural
framework intends to focus on delivering green and digital transitions in support of the
European Green Deal (Mendez and Bachtler, 2022).

Changes in formal and accepted programming priorities dictate not only where funding
is directed, but also the leads-out expected from investment interventions. The empirical
evidence supports these above assertions. (Mohl and Hagen, 2010) using fixed-effects panel
models of 25 EU countries from 2000 to 2006 demonstrated that the economic growth
effects of EU funding were strongest during the initial moving parts of the investment,
but weakened after that stage due to diminishing marginal returns. They found that
misalignment of social-economic goals between EU funding and the stated objectives for
the national or regional plans substantially lowers the effectiveness of funding programs,
underscoring the importance of institutional match-fit.

Geographic heterogeneity is another crucial aspect of evaluation of Cohesion Policy.
In Spain, (Ramajo et al., 2008) have shown by studying NUTS-2 regions that the same
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EU funding levels can lead to very different outcomes, only due to regional structural
characteristics including population density, human capital, industry composition, and
administrative quality. As a result, regions with greater education, urbanization, and
more robust innovation ecosystems were better able to convert funding into long-term
economic gain than the rural or structurally disadvantaged regions.

Czechia provides a relevant case study. The capital region of Prague has very strong
administrative capacity, along with a well-developed infrastructure of innovation, which
allows for strategic application of EU funding and absorption of EU projects. Regions
undergoing industrial transition, such as Olomouc or Moravia-Silesia, have considerable
challenges in regard to alignment of projects, and absorption of varied EU funding. Sim-
ilarly, in both Bulgaria and Romania, the capital cities of Sofia and Bucharest have
consistently outpaced peripheral and rural provinces in the amount of funding utilized
and disbursement of outputs.

Furthermore, interregional differences stem not only from institutional or economic
differences, but also from funding in select priority areas. Some regions allocated EU
resources to social infrastructure and education, while others allocated funding to trans-
port, energy and technology. The differences in allocations have profound impact on the
extent and timing of measurable outputs.

By using country and year fixed effects it explicitly adjusts for both time and geo-
graphical heterogeneity. This methodological framework enables more valid attribution
of economic impacts (i.e. GDP growth, changes to employment, and productivity changes)
to EU funding interventions while controlling for time-invariant regional characteristics
and country wide time shocks. This contextualized, regionally-sensitive design aligns with
recent progress in empirical cohesion policy research and supports inferential credibility.

2.3.4. Country Cases: Czechia, Romania, and Bulgaria

Country-specific empirical studies provide an essential understanding of how EU struc-
tural and cohesion funds operate under different institutional frameworks and socio-
economic circumstances. Although cohesion policy operates under a common set of Eu-
ropean objectives, the way it is executed and its effects can differ considerably across
members, and particularly among post-socialist countries that became EU members dur-
ing the waves of enlargement in 2004 and 2007 (Bachtler et al., 2013).

(Crescenzi and Giua, 2016) conducted a study of Czechia at the regional level, which
found that regions with more human capital and innovation capacity in Czechia—which
were chiefly concentrated in Prague and South Moravia—exhibited much stronger gains
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in total factor productivity (TFP). These regions had the ability to not only formulate
and carry out an ambitious and integrated strategic project and absorb relatively large
funds expertly but also had the capability to embed innovation-driven activities. Cor-
respondingly, regions of structurally lower human capital and innovation capacity—like
Ústí nad Labem or Karlovy Vary—attained small productivity gains limited to those rep-
resented in the 1996–2006 block development projects. These weak regions maintained
relatively stripey outcomes due to weak institutional structures and policy anchoring with
EU strategic objectives.

Romania and Bulgaria, which also have important regional divides and institutional
fragmentation, have produced more mixed results. (Zaharia et al., 2021a) pointed to a slow
and uneven structural transformation process in both countries. Romania showed that
the Bucharest–Ilfov region disproportionately took large numbers of cohesion resources,
as well as high growth in sectors like IT, and services. Conversely, lesser economically
developed areas such as Moldova and South-West Oltenia, were unable to absorb these
funds due to low administrative capacity, lack of project planning skills/capacity, and also
local co-funding capacity.

With Bulgaria, the document highlighted how the Southwest region, including Sofia,
had greater institutional presence and better economic sectors with more diversity which
produced more quantifiable results with EU funding. On the other hand, in southern
and rural Bulgaria, such as in South Central and South-East, we saw not only delays in
delivery, but weak private sector engagement, slow implementation, and poor monitoring
(Monastiriotis, 2014).

These heterogeneous country experiences, expressed on regional terms, give firmer sup-
port to this thesis’s view of evaluating cohesion policy impacts at the national and sub-
national level. By highlighting economic indicators such as TFP, firm dynamics, and
employment, the analysis captures how differences in absorptive capacity, governance
quality, and structural conditions are reflected in the economic outcomes of EU-funded
interventions. In addition, by including regional fixed effects in the econometric mod-
els, the analysis controls for country-specific institutional characteristics while addressing
within-country variation.

2.3.5. Conditionality and Governance Quality

Governance quality has emerged as one of the most critical determinants of cohesion
policy effectiveness. Although EU funds aim to reduce regional disparities through in-
vestment in infrastructure, human capital, and innovation, the actual translation of fund-
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ing into tangible outcomes is strongly mediated by institutional capacity, accountability
mechanisms, and administrative efficiency at both national and subnational levels.

(Rodríguez-Pose and Fratesi, 2004) argue that weak governance structures can fun-
damentally undermine the potential of EU funds, resulting in inefficiencies, delays, and
suboptimal project implementation. Regions characterized by limited transparency, poor
public service delivery, and fragmented administrative systems are often unable to absorb
or effectively utilize the allocated resources. These governance failures lead to what schol-
ars term “institutional traps,” where public investment fails to stimulate inclusive growth
or long-term development.

In order to better measure such institutional variation, (Charron et al., 2014) devel-
oped the Regional Quality of Government Index (QoG), which evaluates subnational
governance performance across dimensions such as impartiality, corruption control, and
rule of law. According to this index, regions in Eastern Romania and northwestern Bul-
garia score among the lowest in the European Union, indicating persistent weaknesses
in administrative quality. In contrast, regions in Czechia—especially Prague and South
Moravia—demonstrate higher institutional capacity and better governance metrics.

These empirical findings align with the broader literature suggesting that cohesion funds
yield stronger effects in regions where governance conditions are conducive to policy exe-
cution (Fratesi and Wishlade, 2017). Moreover, conditionality mechanisms introduced in
recent programming cycles aim to reinforce institutional quality through ex-ante condi-
tionalities, performance frameworks, and stronger monitoring systems. These mechanisms
link funding access and disbursement to concrete institutional reforms and strategic plan-
ning obligations.

In line with this theoretical foundation, the econometric models in this thesis include
control variables that act as proxies for institutional and administrative effectiveness.
Gross domestic expenditure on R&D (GERD) is used not only as an indicator of regional
innovation capacity but also as a reflection of strategic planning and public-private co-
operation. Similarly, household income per capita serves as a proxy for local economic
structure, public service efficiency, and regional welfare—all of which are closely linked to
governance performance.

By accounting for these governance-related controls, the thesis seeks to disentangle
the pure effect of EU funding from the influence of local institutional capacity. This
approach enhances the internal validity of the empirical analysis and aligns with recent
methodological trends in the evaluation of EU cohesion policies.
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2.3.6. Entrepreneurship and Innovation Indicators

A growing body of research investigates the role of EU funds in promoting entrepreneur-
ship and regional innovation capacity. Beyond traditional growth indicators such as GDP
and employment, recent studies highlight the importance of firm dynamics—particularly
firm births, deaths, and survival rates—as proxies for economic adaptability, innovation
potential, and entrepreneurial ecosystem strength (Audretsch and Fritsch, 2002a; Stangler
and Litan, 2009).

Recent evidence from Romania suggests that EU-funded entrepreneurship support schemes
have contributed to increased firm creation rates among youth and women, particularly in
urban centers such as Cluj-Napoca. Programs co-financed by the European Social Fund
(ESF+) have supported digital entrepreneurship training, micro-grants for startups, and
inclusive business incubators aimed at improving labor market integration and gender
equality (Zaharia et al., 2021a).

Similarly, (Ciani and Imbrogno, 2022a) found that ERDF investments had a positive
effect on regional R&D expenditures, particularly in regions aligned with the EU’s smart
specialization strategies (RIS3). Their findings suggest that EU funds can be catalytic in
fostering both innovation inputs and entrepreneurial outputs when embedded in coherent
regional strategies.

In Czechia, the city of Brno presents a notable case. With strong institutional support
and RIS3 coherence, Brno experienced a doubling of high-tech startup activity between
2015 and 2020, driven by ERDF-funded innovation hubs such as CEITEC (Central Euro-
pean Institute of Technology) and JIC (South Moravian Innovation Center). These insti-
tutions have played a critical role in facilitating public-private partnerships, seed funding,
and incubation for science-based ventures. Conversely, structurally weaker Czech regions
such as Ústí or Karlovy Vary have seen limited entrepreneurial momentum despite similar
funding eligibility (Crescenzi and Giua, 2016).

In Romania, Cluj-Napoca has emerged as a digital entrepreneurship hub, benefiting
from ERDF-backed infrastructure and human capital investments. However, this trend
has not been mirrored across other Romanian regions, where low absorptive capacity and
fragmented innovation networks limit the spillover potential of EU interventions (Zaharia
et al., 2021a).

Building on this literature, the present thesis uses firm births as a primary depen-
dent variable to evaluate the localized impact of EU funding on regional entrepreneurial
dynamism. In addition, firm deaths and the number of active enterprises are used as
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components in the construction of derived indicators—such as business growth rates and
birth-to-death ratios—that reflect the structural health and renewal of regional economies.

These indicators help capture the dynamic responsiveness of local economies to invest-
ment stimuli, going beyond static output measures. By incorporating these innovation-
sensitive indicators into the empirical analysis, this thesis contributes to a more granular
understanding of how cohesion policy shapes regional entrepreneurial ecosystems within
the diverse institutional contexts of Czechia, Romania, and Bulgaria.

2.3.7. General Evaluation and Simulation Models

Meta-analyses and simulation models provide a wide-ranging strategic understanding
of evaluating EU Cohesion Policy effectiveness. While econometric studies use past be-
haviour and past data to value actual outcomes, simulations allow researchers and policy-
makers to understand how the cohesion investment might make a difference under different
investment context, institutional settings, and policy mixes (Postuła and Janusz, 2021).

For example, the European Commission’s Directorate-General for Regional and Urban
Policy (DG REGIO) has developed a specific simulation frameworks—RHOMOLO—which
is a spatial computable general equilibrium (SCGE) model. The simulation framework
runs models through regions and sectors to project the impact of cohesion policy in-
vestments on employment, GDP, productivity, and consumption through time and space
(European Commission, 2018). These models, like RHOMOLO, involve multiple assump-
tions and simplifying circumstances, but can help identify opportunity costs, sectoral
trade-offs, and indirect effects that are often hard to capture with empirical data.

(Bachtler et al., 2013) highlight that simulation frameworks should not replace econo-
metric analysis but rather work complementarily in a strategic foresight planning con-
struct. They argue that they are invaluable for understanding long term spatial dynamics,
intra-regional interconnectedness, and fund allocation system characteristics. However,
they also previously caution that models can be heavily reliant upon the base assump-
tion(s) and often overlook the complexity of policy formulation going forward.

Meta-analytical narrow studies also provide a more integrated view of cohesion policy
effectiveness in relation to contextual factors.(Postuła and Janusz, 2021) conducted a
rigorous meta-analysis of more than 50 empirical studies and reported that effect sizes
for cohesion policy were in the range of 0 to 3% of GDP contingent upon institutional
capacity, coherence with national strategies and the quality of the policy design. Their
results support the idea that cohesion policy effects are not only contingent on the amount
of funding provided but also very much context-specific.
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This thesis is consistent with the multidimensional rationales offered by both simulation-
based studies and meta-analytical studies. The empirical strategy in this thesis combines
more than one relevant economic outcome variable, including GDP; employment; total
factor productivity (TFP); and business turnover. Such an approach increases the robust-
ness of the analysis and helps capture the composite character of the regional development
process; it also recognizes the partial, lagged and indirect EU intra-regional effects of co-
hesion investments that might appear in different forms in different regions, over time.

2.3.8. Regional Resilience and Crisis Response

Cohesion Policy, therefore, not only encourages long-term growth but also acts as a
macro-regional stabilizer during crises. In instances of asymmetric economic shocks, EU
funds have been deployed to help cushion against social and economic dislocations, mainly
in regions that are structurally vulnerable.

According to (Fratesi and Rodríguez-Pose, 2016), cohesion funding played a role in
mitigating job losses in the most exposed regions in the wake of the global financial crisis
in 2008, particularly where there was little national capacity to stabilize things. They
concluded that if EU investments take place at an optimal time and are targeted, then
they may function in a counter-cyclical manner to provide a buffer for regional economies
when they encounter downturns.

A more recent example is the REACT-EU (Recovery Assistance for Cohesion and the
Territories of Europe) initiative, which was initiated as part of the EU’s response strategy
to COVID-19. REACT-EU focused on support for healthcare systems, digitalisation, and
the resilience of small and medium-sized enterprises (SMEs). (European Commission,
2021a) outlined potential support for Member States such as Romania, Bulgaria and
Hungary, where issues related to regional disparity and gaps in healthcare infrastructure
were more acute.

In Czechia, cohesion policy funds were complementing flexible labor market policies on
a national level. The investments were focused on digital public service, remote work
infrastructure, or vocational training programs. However, there was a substantial gap
in absorption capacity between urban and rural areas, which highlighted structural con-
straints and the uneven speed of recovery for subnational regions.

These observations are consistent with existing literature on regional resilience that
highlights the importance of adaptive capacity, institutional flexibility and coordination
of policies when responding to crises (Bristow and Healy, 2014a).EU cohesion instruments
have increasingly incorporated these principles as we shift from policy frameworks that
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prioritize growth, toward resilience oriented frameworks.

In keeping with this evolving role, this thesis includes employment levels, unemployment
rates, and firm births as key variables to understand the shock absorbing capacity of
cohesion policy. The purpose of these variables is to know if EU funds supported economic
stabilization for these regions in the face of external crises, especially for those regions
in Czechia, Romania, and Bulgaria that were structurally vulnerable and uneven in their
recovery.

2.3.9. Role in Green and Digital Transitions

The 2021–2027 EU Cohesion Policy programming period displays a clear shift, or re-
orientation, towards transformational objectives. Over 30% of cohesion funds are required
to be dedicated to climate action, renewable energy, and environmental sustainability; and
at least 20% must be devoted to supporting digital infrastructure, digital public e-services,
and digital accessibility (European Commission, 2021b). As (Mendez and Bachtler, 2022)
highlight, this demonstrates a shift in cohesion policy from a mainly redistributive policy
to one of strategic value in terms of structural transformation and long-term resilience.

The shift in policy is reflected in national and regional national investment strategies of
Member States. For example, Bulgaria’s "Clean Air Sofia" initiative promotes sustainable
mobility through electric vehicle infrastructure and air quality monitoring. Romania
is undertaking extensive digital reforms within public administration and health care
including digitizing hospital records in about 50% of public institutions. Czechia has
RIS3-related projects focused on smart transport systems, e-government platforms, and
modernized digital public services (World Bank, 2022).

These initiatives not only match the aims of the Green Deal and the Digital Europe
programme, but also reflect the increasing emphasis on cohesion funding for technological
and environmental advances in lagging regions. Nevertheless, assistance and effectiveness
of investments will remain contingent on administrative capacity, local absorptive capacity
and private sector facilitation (Bachtler and Mendez, 2016).

2.3.10. Learning Effects in Post-2004 Member States

The EU enlargement post-2004 welcomed a substantial number of Central and Eastern
European countries, such as Czechia, Romania, and Bulgaria. Many of the understate-
ment countries faced challenges and obstacles to fund absorption, project design, admin-
istrative processes, and EU compliance during the early programming periods, alongside
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many others. Over time, awareness, institutional learning and policy adjustment con-
tributed positively to increasing implementation efficiency (Piatkowski, 2018).

(Piatkowski, 2018) and (Radosevic and Yoruk, 2013) documented learning effects in
support of proposal proposal, positing the concept that countries like Poland and Czechia
could develop more complex governance systems leading to absorption rates incrementally
rising. The majority of Czechia early-stage cohesion funding went towards basic infras-
tructure projects. This shifted into interventions favouring innovation-oriented and RIS3
relevant projects, researched undertaken in 2014–2020 included: investing in research,
smart transport, digital public services and a wide range of other projects.

While Romania and Bulgaria continue to struggle with huge administrative inefficien-
cies, specifically in peripheral regions with little institutional capacity. Issues related to
the preparation of projects, quality control and ex-ante evaluation are common problems,
and many cohesion financing dates went unreleased because a determination was not
made about negativity affecting the strategic value proposition of cohesion investments.
However, even in this context learning effects can be observed in terms of widening stake-
holder collaboration in their plans, expansion to technical assistance and moving towards
more incremental.

The idea of "policy learning" in the cohesion context includes technical and administra-
tive improvement; strategic direction change; monitoring capacity change; and horizontal
coordination between different tiers of government (Bachtler and Mendez, 2016). Such
changes are crucial in achieving an alignment of EU priorities with national development
strategies and the transformational capacity of EU funding.

To account for the above, this thesis has a temporal aspect by focusing specifically on
the programming period of 2014–2020. This programming period allows us to observe
varying effects of policy learning through the policy cycles, which emphasizes change is
related to the early-stage challenges and more mature actualisation of implementation,
and to draw time-based comparisons to accommodate changing institutional learning or
institutional absorption capacity, not only in terms of Czechia, which has demonstrated
strong improvement capacities and learning stability, but also in terms of Romania and
Bulgaria, which have persistent limits of structural learning and absorption capacities.

The empirical strategy also allows us to acknowledge both cross-country differences and
temporal variations in terms of administrative readiness, and policy maturity.
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This chapter outlines the methodological framework employed to assess the economic
impact of EU Cohesion Policy funds in Czechia, Bulgaria, and Romania between 2014
and 2020. The research applies fixed effects panel regression models to capture both
temporal and spatial variation in economic performance. Emphasis is placed on the
construction of harmonized datasets, the definition and operationalization of key variables,
and the justification of control variables based on both theoretical reasoning and empirical
evidence. By doing so, this chapter establishes the empirical foundation necessary to
explore the pathways through which cohesion funding affects development outcomes across
diverse economic and institutional settings.

3.1. Research Design

This thesis adopts a quantitative and observational research design to analyze the impact
of European Union (EU) Cohesion Policy funds on economic development. The research
focuses on three post-socialist EU Member States—Czechia, Bulgaria, and Romania—that
have undergone profound economic transformations since their accession and have received
substantial cohesion funding during the 2014–2020 programming period.

The main objective is to empirically examine the relationship between EU funding and
key economic performance indicators at both the national and regional (NUTS-2) levels
through rich econometric specifications employing fixed effects and lagged models. These
indicators include GDP, employment, gross fixed capital formation (GFCF), enterprise
births, enterprise deaths, and active enterprises. Labor productivity, total factor produc-
tivity (TFP), enterprise growth rate, and the enterprise birth-to-death ratio are used as
derived variables. TFP is measured using two approaches: one based on capital and labor
inputs via the Cobb-Douglas production function, and another using HRST as a proxy
for knowledge-based productivity.

This analysis allows the study to capture both aggregate macroeconomic effects and
more localized regional dynamics, offering a nuanced understanding of the structural
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impacts of cohesion funding.

The empirical strategy is grounded in panel data regression models with fixed ef-
fects, which are widely used in regional development literature (Ederveen et al., 2006);
(Becker et al., 2010).This method offers significant advantages, such as controlling for
time-invariant unobserved heterogeneity across countries and regions, isolating temporal
changes, and enabling more robust empirical analysis.

At the regional level, both the independent variable (EU funding) and control variables
(GERD and household income) are lagged by one year (t − 1), to account for the well-
documented time delay in the absorption and economic impact of EU funds (Bouayad-
Agha et al., 2013; Mohl and Hagen, 2010). At the national level, current-year values (t)
are used, reflecting more immediate transmission mechanisms through national budgets,
investment channels, and fiscal multipliers.

This thesis is taking a multilevel analytic approach to look at how European Union funds
influence economic development at the national and regional levels. The two levels are
examined using the same economic indicators; however, the interpretation of the results
is based on different mechanisms per level.

At the NUTS-2 regional level, the model assesses regional effects based on multiple fac-
tors, but within a strictly local framework. Here the constructors of the NUTS-2 regional
model emphasized absorptive capacity, institutional qualities and project implementation
processes. The analytic approach for this level of evaluation is structured towards the
local level to best assess interregional gaps and development.

Conversely, the national level model presents analysis on structural factors such as the
factor of EU funds on public budgets, public investment and macroeconomic stabilization
of governments. This analysis repositions the overall influence of EU funds on country-
based economic development.

3.2. Data Sources

This study’s empirical analysis has relied only on information of a kind issued offi-
cially and internationally, thus maintaining consistency, transparency, and the ability to
compare across countries. All monetary amounts were expressed in million euros, and
employment and firms were expressed in million persons or firms. The dataset was con-
structed in Stata with careful attention to temporal structure and unit consistency.

The study encompasses the 2014–2020 programming period and has national- and
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NUTS-2-level indicators. The data has been sourced from the following key data sources.
Eurostat served as the main provider of regional-level economic data. Key indicators in-
clude regional GDP, employment, household income, gross fixed capital formation (GFCF),
gross domestic expenditure on R&D (GERD), and enterprise dynamics (births, deaths,
and active enterprises). Kohesio, developed by the European Commission, was used to
extract aggregated annual funding amounts at the NUTS-2 regional level. Instead of fo-
cusing on micro-level project data, the study relies on total annual allocations to assess
structural impact. The Cohesion Open Data Portal (CODP) provided national-level data
on annual fund allocations, payment progress, and implementation timelines. OECD Re-
gional Statistics were used as a complementary source, particularly for gross fixed capital
formation (GFCF), which was needed for Total Factor Productivity (TFP) estimation.

All variables were harmonized and organized into a balanced panel structure. Derived
indicators include labor productivity (GDP per employed person), enterprise growth rate
(births of enterprises / active enterprises), enterprise birth-to-death ratio (as an indicator
of entrepreneurial dynamism), and Total Factor Productivity (TFP). TFP was calculated
for both national and regional levels using two alternative approaches: one based on the
Cobb-Douglas production function using capital and labor inputs, and the other using
HRST (Human Resources in Science and Technology) as a proxy for knowledge-based
productivity.

3.3. Variables and Definitions

This study employs a panel dataset containing macroeconomic and regional indicators
to examine the impact of EU Cohesion Policy funds on economic development in Bul-
garia, Czechia and Romania during the 2014-2020 programming period. The selection
of variables is based on theoretical models of regional growth and empirical studies on
cohesion policy effectiveness (Becker et al., 2018; Crescenzi and Giua, 2020).

In total, there are three groups of variables: (1) dependent variables capturing economic
performance, (2) a single key independent variable representing EU funding, applied as
lagged at the regional level and contemporaneous at the national level, (3) control variables
capturing relevant socioeconomic situation for regional development.

It is important to clarify that the HRST (Human Resources in Science and Technology)
variable, although employed in the estimation of Total Factor Productivity (TFP) as an
alternative proxy for intangible, knowledge-based capital, was not included as a control
variable in any of the regression models. The only control variables used consistently
across regional and national specifications were Gross Expenditure on R&D (GERD) and
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household income. This distinction ensures that the methodological role of HRST is
limited to productivity estimation, without influencing the explanatory structure of the
empirical models.

3.3.1. Dependent Variables

A comprehensive set of dependent variables is used to capture multiple dimensions of
economic performance at the national and regional levels. These indicators are consistent
with previous evaluations of cohesion policy outcomes and growth modeling frameworks
(Mohl and Hagen, 2010; Bouayad-Agha et al., 2013).

Gross Domestic Product (GDP), measured in million euros, is the key measure of eco-
nomic output. Regional data are sourced from Eurostat. Employment, expressed in
million persons, represents the size of the active labor force. It is crucial to assess labor
market impacts of structural interventions (Ederveen et al., 2006). Labor Productivity,
defined as GDP per employed person, reflects the efficiency of labor input and is often
associated with infrastructure quality, investment, and innovation (Pellegrini et al., 2013).

Total Factor Productivity (TFP) is calculated using two methods. Method 1 applies a
Cobb–Douglas production function:

TFP =
GDP

Kα · L1−α
, where α = 0.3

with K representing Gross Fixed Capital Formation (GFCF) and L representing employ-
ment. Method 2 substitutes capital input with HRST (Human Resources in Science and
Technology), aligning with endogenous growth theories that emphasize human capital as
a productivity driver (Romer, 1990).

Enterprise Growth Rate is calculated as the ratio of enterprise births to the number of
active enterprises in a given region. This variable captures the expansion potential and
entrepreneurial intensity of the local economy (European Commission, 2017). Enterprise
Birth-to-Death Ratio is defined as the ratio of business births to business deaths. This
indicator reflects the renewal dynamics and resilience of the enterprise ecosystem, with
values above one indicating net entrepreneurial expansion (Audretsch, 2005).

3.3.2. Independent Variable

The primary independent variable for this study is total annual amounts of EU Cohesion
Policy funding that were allocated to countries and regions in the 2014–2020 Programming
Period.
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The funding amount included allocations from each of the three primary funds included
within the Cohesion Policy: the European Regional Development Fund (ERDF); the
European Social Fund (ESF); and the Cohesion Fund (CF). These funds aim to assist
regions with development potential to realize their IFC (increasing infrastructure capac-
ity) by promoting regional development, increasing the infrastructure capacity to promote
regional development, providing opportunities for social inclusion, and improving or al-
lowing access to employability in less developed and transition regions in the EU.

Data on annual allocations were obtained from two official sources. Kohesio, developed
by the European Commission, provided regional-level aggregated funding data for cohe-
sion policy funds across NUTS-2 regions. The Cohesion Open Data Portal (CODP) was
used for national-level allocation data, absorption ratios, and implementation progress
across all three funds.

To reflect the temporal structure of policy impact, the funding variable is included in
lagged form (t−1) in regional-level models, in line with studies highlighting absorption
and implementation delays (Bouayad-Agha et al., 2013). For national-level regressions,
the funding variable is applied using current-year values (t) to capture immediate macroe-
conomic linkages.

EU funding is conceptualized as an external investment impulse that can trigger im-
provements in output, productivity, and business dynamics through financial support
for capital formation, human resource development, and institutional capacity-building
(Becker et al., 2018; Rodríguez-Pose and Garcilazo, 2015).

3.3.3. Control Variables

To avoid omitted variable bias and improve inference quality, the models include two
key control variables that are empirically linked to regional development outcomes.

The first is GERD (Gross Expenditure on R&D), measured in million euros, which
reflects regional innovation capacity and R&D effort. Regions with stronger innovation
systems are typically better positioned to utilize EU funds effectively (Rodríguez-Pose
and Garcilazo, 2015). The second control variable is Household Income, which represents
the average household income per region or country and captures consumption capacity,
living standards, and welfare disparities (Crescenzi et al., 2020).

Both control variables are included in lagged form (t−1) for regional-level regressions
to account for delayed effects, and in contemporaneous form (t) for national-level models.
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3.4. Empirical Model Specification

To evaluate the effects of EU Cohesion Policy funds on economic performance, this
study estimates two separate fixed effects panel models: one at the regional (NUTS-2)
level and one at the national level. The models are designed to account for unobserved
heterogeneity across regions or countries and temporal shocks common to all units. Fixed
effects estimation is used to control for time-invariant structural characteristics and isolate
within-unit variation over time.

3.4.1. Regional-Level Model

The regional model is specified as follows:

Yirt = α + β1 · Fundingir(t−1) + β2 ·Xir(t−1) + µr + λt + εirt

The variables are defined as follows: Yirt represents the regional-level outcome variable
(e.g., GDP, employment, TFP, labor productivity, or enterprise indicators) for region r

in country i at year t. Fundingir(t−1) denotes the amount of EU Cohesion Policy funding
allocated to region r in country i in year t− 1, lagged by one year. Xir(t−1) represents the
vector of lagged regional-level control variables (GERD and household income) for region
r in country i. µr captures region-specific fixed effects, controlling for time-invariant
regional heterogeneity. λt captures year fixed effects, accounting for shocks or policies
that affect all regions equally in year t. ϵirt is the idiosyncratic error term.

This specification captures delayed policy impacts, as EU funds often require time for
project planning, implementation, and disbursement. The use of lagged variables reflects
findings in prior research (Bouayad-Agha et al., 2013; Mohl and Hagen, 2010).

3.4.2. National-Level Model

At the national level, a parallel specification is used:

Yit = α + β1 · Fundingit + β2 ·Xit + µi + λt + εit

The variables are defined as follows: Yit is the national economic indicator for country
i in year t, Fundingit is the amount of EU funding allocated to country i in year t, Xit

includes GERD and household income in current-year values, µi are country fixed effects,
and λt are year fixed effects, εit is the error term.
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Unlike the regional model, funding and control variables are included contempora-
neously. This reflects the assumption that national-level funding influences macroeco-
nomic performance more immediately through fiscal multipliers and centralized invest-
ment mechanisms (Becker et al., 2018; Rodríguez-Pose and Garcilazo, 2015).

3.4.3. Estimation Strategy

Both of the models use fixed effects (within) estimators. In the case of regional, i.e.
NUTS-2 regions, an additional fixed effect for each region per year is included to control for
time-invariant, regional characteristics and com-mon time shocks. At the national level,
country and year fixed effects are used similarly. Due to the small data set of country-level
and region-level panel units, clustered standard errors were not applied to the standard
errors. As such, caution must be taken in interpreting the results as estimating the
standard errors could be impacted by autocorrelation or heteroskedasticity. Furthermore,
the basic model structure itself was intentionally retained, and statistical significance was
conservatively interpreted in an effort to maximize the explanations of the findings.

3.5. Justification of Control Variables

The selection of control variables for this study has been based on both theory and
empirical evidence. In order to establish and isolate the causal relationship between EU
Cohesion Policy funding and economic performance, we need to account for structural
characteristics which could, in their own right, determine regional or national development
pathways. To this end, it has been decided that Gross Expenditure on R&D (GERD)
and Household Income will be maintained in all model specifications as critical control
variables.

3.5.1. Gross Expenditure on R&D (GERD)

GERD is an commonly used proxy for a region’s innovative capabilities, technological
readiness, and knowledge infra-structure. Regions that engage in more R&D, are generally
in a much greater position to spend on, and use cohesion funding, particularly when it is
directed towards innovation, digitalisation, and smart specialisation. (Rodríguez-Pose and
Di Cataldo, 2015) contend that the efficacy of cohesion policy is significantly conditioned
on the innovation potential of the agreed region. Likewise, (Becker et al., 2010) explicate
that regions with established knowledge ecosystems are better positioned to convert EU
spending into long-run productivity gains.
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In addition to absorption capacity, GERD reflects endogenous growth potential. Re-
gions that conduct R&D tend to engender positive spillovers in terms of employment, firm
competitiveness, and total factor productivity over time. (Crescenzi et al., 2020) observe
that knowledge-based regions represent a major contribution to sustainable development
through innovation externalities. The GERD as a control variable allows the models to es-
tablish diagnostic effects to identify policy outcomes from endogenous regional knowledge
outcomes.

3.5.2. Household Income

Household income approximates the socioeconomic welfare and consumption potential
of a region or country. It reflects not only the purchasing power of households, but
also labor market conditions, fiscal stability, and the distributional dimensions of growth.
Higher levels of household income are often associated with stronger domestic demand,
a more stable tax base, and more effective institutions—all of which can influence the
economic return of public investment.

According to (Barro, 1990), wealthier regions may face diminishing marginal returns to
public capital, but they are also more capable of co-financing or complementing EU-funded
projects.(Mohl and Hagen, 2010) find that cohesion policy tends to have the strongest im-
pact in regions with moderate income levels, suggesting a non-linear relationship between
income and policy effectiveness.

3.6. Country Selection Rationale

The identification of Czechia, Bulgaria, and Romania as the countries to be explored
in this thesis is justified theoretically and practically under the European Union’s Cohe-
sion Policy. These three countries display salient structural and historical features that
promote internal validity for comparisons, but also for variation in context for empirical
interpretation, all whilst promoting the idea of a reconciled design founded on compara-
bility and variation for institutional capacity, fund exposure and policy interaction.

Common Transition History and EU Membership all three countries joined the Eu-
ropean Union (EU) in large part due to the subsequent enlargement rounds in 2004
and 2007, which can now be seen as an important milestone in the integration of post-
socialist economies into the EU institutional system. These countries, following their
legacy of centrally planned economies, have undergone a relatively rapid process of lib-
eralization, privatization, and structural change in the 1990s and early 2000s, thereby
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providing (Becker et al., 2018) conditions to and promote comparative evaluation of EU
cohesion instruments. However, they have also exhibited similar institutional trajectories
in embarkation of administrative restructuring, legal harmonization, and regional devel-
opment policies and frameworks.

During the 2014–2020 programming period, Czechia, Bulgaria and Romania were three
of the largest EU recipients of Cohesion Policy funding in ratio to GDP. Utilizing data from
both the European Commission and Kohesio, these countries received significant amounts
of funding from various cohesion funding streams aimed at infrastructure, innovation,
human capital and regional convergence. As the countries with high funding amounts,
these countries will allow for extensive evaluation of under-lying impacts on economic
performance due to their high numbers of intervention and their diversity of funding by all
levels of intervention under the European Regional Development Fund (ERDF), European
Social Fund (ESF) and the Cohesion Fund (CF). This level of activity provides good
opportunity for the determination of impacts of these funding regimes on performance.

Despite having similar structures, these three countries vary in areas of administrative
quality, institutional capacity, and regional disparities which are commonly accepted as
moderators of EU fund efficacy. In general, Czechia demonstrates better governance,
ability with fund absorption, and lower spatial inequality (Charron et al., 2014; Crescenzi
and Giua, 2020). In contrast, Bulgaria and Romania are characterized by greater regional
asymmetries, and institutional fragmentation distribution and mixed implementation out-
comes (Rodríguez-Pose and Fratesi, 2004). Inclusion of these three countries enables this
analysis to provide a wider representation of real-world conditions, from relatively suc-
cessful to more difficult cohesion policy environments.

In addition to the contextual and institutional reasons discussed above, a primary con-
sideration from a methodological point-of-view in selecting the group of countries was the
availability of quality and comparable data at the NUTS-2 level. From existing open data
sources available through Eurostat, Kohesio, and the Cohesion Open Data Portal, we can
use multiple indicators of regional economies—GDP, employment, number of businesses,
gross domestic expenditures on research and development (GERD), household dispos-
able income, and European Union (EU) funding—and these indicators are consistently
available in all three countries.

3.6.1. Case Selection Rationale

The selection of these three countries offers both analytical richness and methodologi-
cal consistency. Their shared post-socialist transition ensures coherence for comparative
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analysis, while their divergence in governance, absorptive capacity, and regional inequal-
ity creates valuable variation for causal identification. This combined structure supports
both empirical depth and policy-relevant insights regarding the operation and outcomes
of EU Cohesion Policy.
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Preliminary Observations

In this chapter, descriptive statistics for selected economic indicators at regional (NUTS-
2) and national levels in Czechia, Bulgaria, and Romania are presented with a view to
undertaking a more detailed analysis of the consequences of European Union Cohesion
Policy. These descriptive statistics illustrate contrasting patterns of regional heterogene-
ity and macroeconomic dynamics for productivity, entrepreneurship, innovation capacity,
external trade volumes, and EU funding absorption. The statistical comparisons and ob-
servations provide structural understanding for the regression analyses in the following
chapters and serve to highlight the linkage between institutional capacity and economic
performance.

4.1. Structure of the Dataset

This thesis utilises a panel dataset created at both the national level and NUTS-2
regional level for the purposes of understanding the effect of financing through the Eu-
ropean Union (EU) Cohesion Policy on economic development. The dataset is spanning
the years from 2014 to 2020 and permits a multi-level analysis of three Eastern European
countries—Czechia, Bulgaria, and Romania. This structure builds an understanding of
both macroeconomic trends, and regional heterogeneity.

4.1.1. Regional (NUTS-2) Level Structure

The regional-level dataset is richer and more detailed, consisting of 203 observations
in total. It includes all NUTS-2 regions of Bulgaria and Romania, while Czechia is also
adequately represented with a balanced structure. Key regional variables include regional
Gross Domestic Product (GDP), employment, gross fixed capital formation (GFCF),
human resources in science and technology (HRST), and firm dynamics such as enterprise
births, closures, and active enterprises.
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Using these variables, the following derived indicators were calculated: labor produc-
tivity (GDP per employed person), enterprise growth rate (births of enterprises / active
enterprises), enterprise birth-to-death ratio (entrepreneurship indicator), and total factor
productivity (TFP).

Additionally, two additional measures of Total Factor Productivity (TFP) were de-
veloped at the regional level. The first measure employed a Cobb-Douglas production
function based on labour and physical capital (GFCF), and the second measure followed
a similar approach using HRST (Human Resources in Science and Technology) instead
of capital to represent innovation- and knowledge-based endogenous growth theories of
TFP. These two measures offer a useful comparison of tangible and intangible sources of
productivity.

4.1.2. National Level Structure

At the national level, the dataset includes 21 observations in total, corresponding to
7 years for each of the 3 countries. The primary national variables are gross domestic
product (GDP) and GDP per capita, employment, gross fixed capital formation (GFCF),
human resources in science and technology (HRST), trade data (exports and imports),
foreign direct investment inflows and outflows, and firm dynamics including enterprise
births, deaths, and active enterprises.

The following derived variables were computed at the national level as well: labor
productivity (GDP/employment), enterprise growth rate (births of enterprises/active en-
terprises), enterprise birth-to-death ratio (entrepreneurial dynamism indicator), and total
factor productivity (TFP).

Also, the data includes structural control variables such as gross domestic expenditure
on R&D (GERD) and household income. These are all collected yearly, which allows for
the simultaneous modeling of EU fund movements and economic impacts. Productivity
variables including TFP were also generated and provided as well.

4.2. Descriptive Statistics: Regional Economic Struc-

ture and Variation

In this section we report on the economic, innovation related, and policy relevant in-
dicators at the NUTS-2 level for Czechia, Bulgaria, and Romania for the 2014-2020 pro-
gramming period. The intention is to draw attention to regional difference, argue for the
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appropriateness of most effects panel regression models, and provide a baseline for our
empirical analysis.

The descriptive statistics reveal noteworthy structural heterogeneity across regions. The
regional differences are not only apparent for macroeconomic indicators such as GDP and
employment, but also for entrepreneurial features (e.g. firm birth/death ratio), produc-
tivity, as well as distribution of EU Cohesion Policy funding. These disparities emphasize
that region specific models and interpretation of the results must be in light of local
circumstances.

Table 4.1: Descriptive Statistics for Regional-Level Variables (2014–2020)

Variable Mean Std. Dev. Min Max

GDP (million EUR) 19,843.88 12,262.61 3,089.10 61,660.45
Employment (million) 0.7772 0.3208 0.2656 1.6128
GERD (million EUR) 227.32 306.42 10.92 1,562.71
HRST (share) 0.2963 0.1338 0.1042 0.7241
Enterprise Births (million firms) 0.0112 0.0057 0.0026 0.0302
Enterprise Deaths (million firms) 0.0095 0.0044 0.0025 0.0246
Active Enterprises (million firms) 0.1107 0.0541 0.0276 0.2885
EU Funding (million EUR) 210.39 329.75 0.19 1,980.29
Household Income (million EUR) 11,268.21 5,884.03 1,803.16 33,571.03
Gross Fixed Capital (million EUR) 347.02 635.89 17.80 4,190.96
Birth-to-Death Ratio 1.1633 0.1630 0.8341 1.6092
Enterprise Growth Rate 0.1026 0.0160 0.0751 0.1343
Labor Productivity (EUR) 25,764.92 14,407.61 9,884.98 86,750.77
TFP (GFCF-based) 4,777.29 2,238.98 1,615.90 14,503.40
TFP (HRST-based) 33,454.88 15,518.27 14,038.57 95,728.44

This analysis highlights clear structural and economic variations, as detailed in Ta-
ble 4.1. The average GDP values shown in the table for the 30 regions provide some
guidance, as these average values are around 19.8 billion EUR. Although the values for
GDP (based on 30 NUTS-2 regions) range from 3.1 billion to 61.7 billion EUR, a more ac-
curate assessment of regional disparities is reflected by the high standard deviation of GDP
(12,262.61 million EUR), which indicates substantial variation across regions—especially
between capital and non-capital areas.

In terms of employment, regional levels also demonstrate enormous variances from 0.27
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million to 1.61 million people, with a mean of 0.78 million. Overall, regional differences
denote levels of scale and economic character, which serve as referent comparisons on
labour force participation and, to some extent, sectoral patterns of specialisation.

There is a similarly vast divergence in labour productivity, which can be set against
the EU-28 average of approximately 33,138 EUR per employed person. The values range
between 9,885 EUR and over 86,750 EUR across regions. Such divergence points to strong
variations in the adoption of technology, industrial mix, and labour force skills across the
regions.

Total Factor Productivity (TFP), derived from a Cobb-Douglas model, also indicates
major structural differences. TFP produced from the GFCF-derived model ranges from
1,616 to 14,503 with a mean of 4,777. The HRST-based TFP model had a much larger
range, from 14,038.57 to 95,728.44, with a mean of 33,454.88.

EU funding is a key source of public capital in the regional economy and varies con-
siderably, from 190,000 EUR up to 1.98 billion EUR, with a mean of 210 million EUR.
(Barca et al., 2012) argue that aligning appropriate governance frameworks with each re-
gion’s priority strategies can enhance the effectiveness of funding absorption and regional
impact.

The picture on entrepreneurship is mixed. The enterprise birth-to-death ratio ranged
from 0.83 to 1.61 with a mean of 1.16, highlighting that some regions are experiencing
a net decline in firm population. The enterprise growth rate shows mean values around
10.26%, however, growth remains modest across the board.

Innovation and welfare indicators tell a substantial part of the story. GERD values
range from 10.9 million EUR to 1.56 billion EUR with a mean of 227 million. Similarly,
household income ranges from 1.8 billion EUR to 33.6 billion EUR, with the mean around
11.3 billion EUR. Both of these indicators were used as control variables in the regres-
sion models.(Fratesi and Perucca, 2019a) point out the obstacles that regions with lower
innovation capacity and consumer power face in converting EU assistance into long-term
development.
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4.2.1. GDP, Employment, and Labor Productivity Structure

Table 4.2: Selected Regions by GDP, Employment, and Labor Productivity (2014–2020)

Country Region Funding GDP Employment Labor Productivity

Czechia
Praha

1301.07
(644.77)

52018.37
(7640.03)

0.6780
(0.03)

76446.76
(8324.03)

Jihových.
393.08

(227.45)
27870.33
(3800.83)

0.8202
(0.02)

33916.44
(4012.15)

Severozáp.
122.88
(92.81)

14180.92
(1471.55)

0.5249
(0.01)

26982.35
(2353.74)

Romania
Sud-Munt.

211.66
(242.88)

22374.60
(2518.33)

1.2786
(0.03)

17512.39
(2065.08)

Nord-Est
161.30

(121.97)
19518.31
(3546.61)

1.5862
(0.02)

12293.14
(2153.26)

Bucures,ti
115.70

(100.87)
51093.42
(8575.85)

1.1178
(0.04)

45548.60
(6334.90)

Bulgaria
Yugo.&Y.T. BG

94.18
(102.33)

33235.16
(5429.66)

1.6237
(0.05)

20456.99
(3254.80)

Yugozap.
16.89

(14.48)
25774.22
(4265.77)

1.0176
(0.03)

25289.52
(3891.23)

Yugoiztoch.
8.68

(11.89)
6313.93
(575.13)

0.4281
(0.02)

14735.20
(1014.63)

Note: All values represent average figures for 2014–2020. Standard deviations are reported in parentheses.
Region names are abbreviated; full names are listed in Appendix A.

Table 4.2 presents a comparative overview of selected NUTS-2 regions from Czechia,
Romania, and Bulgaria, showing variations in funding levels, economic output (GDP),
size of labor force, and productivity. The selected regions reflect a range in terms of EU
Cohesion Policy assistance, from heavily funded to little funded to roughly median. The
table indicates that more funding does not always correspond with higher productivity;
for instance while Praha (Czechia) had a considerable amount of funding and the highest
labor productivity level achieved (€76,446 per worker), Bucures, ti (Romania), which
received less funding, also has relatively high productivity levels (€45,548). In contrast,
Nord-Est (Romania) received moderate funding and has one of the lowest productivity
outcomes (€12,293), despite having the largest regional labor force. Such heterogeneity
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indicates the complex interrelationship between funds, regional capacity, and structural
constraints; this supports the notion that for EU funding to be effective, it is reliant on
absorptive capacity as well as complementary institutions (Rodríguez-Pose and Garcilazo,
2015; Bachtler et al., 2016a).

The table provides significant differences in the number of people in the active labor
force between these regions. For example, Nord-Est (Romania) and Yugo.&Y.T. BG
(Bulgaria) show average employee numbers of more than 1.5 million because of their big
populations although they produce moderate economic output. While, Praha (Czechia)
has the highest GDP and productivity under this analysis, with a small labor force (0.68
million) which makes sense because of the small urban pattern of settlement. The data
suggests that the higher the economic output does not automatically lead to a higher
number of employees and that some of the regional development strategies may need to
accommodate workforce size as well as productivity improvements.

It is also notable that standard deviations vary considerably across the regions, reflecting
different levels of volatility and consistency. For instance, GDP and productivity figures in
Bucures,ti and Praha are accompanied by relatively high standard deviations, indicating
year-to-year variability likely stemming from urban economic dynamism. Meanwhile,
regions like Severozápad and Yugoiztochen show smaller deviations, which may imply
more structural stagnation or stable but limited growth. These variations further justify
the use of fixed effects models to account for such unobserved heterogeneity.

All these descriptive trends highlight the need for incorporating control variables such
as household income and GERD in the econometric models, as they capture regional
differences in the capacity to innovate and consume. Moreover, the differences in produc-
tivity across regions which have the same level of funding reinforce the use of fixed effects
specifications - as has been done in the second regression analysis. In general, the table
supports the notion, which we have exemplified in the argument, that while funding is a
necessary condition for development, it is not sufficient without enabling structural and
institutional conditions.
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Table 4.3: Representative NUTS-2 Regions by GDP, Employment, and Labor Produc-
tivity (2014–2020)

Country Region GDP Employment Labor Productivity Closeness Score

Czechia

Jihovchod
27870.33
(3800.83)

0.8202
(0.0165)

33916.44
(4012.15)

18005.11

Stř. Čechy
22092.06
(3264.43)

0.6655
(0.0227)

33087.81
(3828.45)

24612.16

Severových.
22446.56
(3084.83)

0.7259
(0.0135)

30870.67
(3755.42)

26474.75

Jihozáp.
18915.09
(2378.42)

0.5986
(0.0107)

31549.40
(3484.03)

29327.62

Stř. Morava
17870.85
(2283.75)

0.5784
(0.0135)

30848.60
(3459.72)

31072.68

Romania

Macro P4
31789.22
(5231.47)

1.5721
(0.0573)

20266.92
(3514.10)

2403.81

Centru
21164.56
(3531.87)

0.9146
(0.0201)

23122.44
(3731.81)

11077.03

Nord-Vest
22510.60
(4189.63)

1.1662
(0.0167)

19294.93
(3454.94)

11669.83

Macro P1
43675.16
(7717.23)

2.0800
(0.0299)

20974.89
(3620.37)

13582.28

Sud-Munt.
22374.60
(2518.33)

1.2786
(0.0275)

17512.39
(2065.08)

13588.25

Bulgaria

Yugoiztoch.
6313.93
(575.13)

0.4281
(0.0160)

14735.20
(1014.63)

7978.67

Sev. & Yug. BG
19538.39
(1997.33)

1.4166
(0.0430)

13809.99
(1565.52)

8369.75

Severoiztoch.
5571.43
(619.89)

0.3930
(0.0175)

14232.64
(2040.10)

9223.78

Yuzh. Tsentr.
7460.94

(1168.02)
0.6060

(0.0196)
12326.16
(2034.32)

9240.53

Severozap.
3574.44
(467.14)

0.2709
(0.0088)

13244.55
(2093.82)

12208.97

Note: For each country, five NUTS-2 regions with the smallest aggregate deviation from national averages
in GDP, employment, and labor productivity are listed. The “closeness score” represents the sum of
absolute deviations from each national mean. Region names are abbreviated for formatting clarity; full
names are provided in Appendix A. All values represent averages for 2014–2020; standard deviations are
reported in parentheses.
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Table 4.3 demonstrates the five NUTS-2 regions in each of the three countries (Czechia,
Romania and Bulgaria) that are closest to the national averages with respect to GDP,
employment and labor productivity. These regions were selected based on their aggregate
distance from the national means, using the "closeness score," which is calculated by
taking the sum of the absolute deviations from each indicator’s national average. Hence,
the MVC methods provide a way to select structurally representative regions, with less
influence from extremal values so that follow-up econometric analyses can proceed with
a more balanced geographical region sample.

For instance, in Czechia, regions Jihovchod and Střední Čechy have productivity and
output levels relatively close to the national means, demonstrating representative regions.
Likewise, Macroregiunea Patru and Centru in Romania, and Severna and Yugoiztochna
Bulgaria in Bulgaria, demonstrate similarly representative regions of balance in perfor-
mance. Selecting these types of regions is especially useful when determining aggregate
evaluations of the success of EU Cohesion Policy that could otherwise be distorted from
extreme performance by sectors that are either highly developed or very underdeveloped
sectors as well (Becker et al., 2010; Rodríguez-Pose, 2018).

The differences in the representativeness of a region’s employment levels, in terms of
GDP and productivity, also consistently demonstrate meaningful regional variation. For
example, certain regions (Macro P4, Romania and Sev. & Yug. BG (Bulgaria)) have large
employment levels (1.57 million and 1.41 million respectively) and are representative of
national labor force trends, even when their productivity values are comparatively lower
than average. On the other hand, some regions like Severozap. (Bulgaria) have lower
employment (0.27 million) and, although productivity is moderate, employment levels
contribute to higher aggregate deviation. These illustrations of employment variations,
coupled with GDP and productivity, suggest that observing balanced representation in
the context of regional development requires consideration of both economic output and
the size and structure of the labor force.

Moreover, the reported standard deviations in parentheses reveal meaningful differ-
ences in year-to-year consistency across regions. For example, regions like Macro P1 and
Bucures,ti in Romania or Praha in Czechia exhibit higher standard deviations in GDP
and productivity, indicating greater volatility possibly due to their dynamic economic
structures. In contrast, regions such as Severozápad or Severoiztochna Bulgaria show
lower variability, implying more stable but potentially less dynamic development trajec-
tories. These distinctions further support the selection of representative regions for robust
cross-sectional and longitudinal analysis.



4| Descriptive Statistics and Preliminary Observations 45

4.2.2. Total Factor Productivity (TFP)

Table 4.4: Selected NUTS-2 Regions by TFP Indicators and Funding Levels (2014–2020)

Country Region Funding TFP_GFCF TFP_HRST

Czechia
Praha

1301.07
(644.77)

11091.29
(1577.35)

14122.61
(2167.56)

Severozáp.
122.88
(92.81)

5520.36
(396.06)

11451.33
(877.46)

Jihových.
393.08

(227.45)
6412.72
(505.78)

10687.70
(907.55)

Romania
Sud-Munt.

211.66
(242.88)

3619.53
(828.56)

9643.42
(2097.57)

Bucures,ti
115.70

(100.87)
5054.45

(1671.51)
7274.01

(2363.93)

Nord-Est
161.30

(121.97)
2780.24
(185.05)

9001.32
(601.12)

Bulgaria
Yugo.&Y.T. BG

94.18
(102.33)

3057.30
(214.51)

4837.18
(383.80)

Yugoiztoch.
8.68

(11.89)
2476.72
(108.11)

4823.15
(225.05)

Yugozap.
16.89

(14.48)
3521.31
(202.28)

5030.88
(356.18)

Note: One region from each country was selected to represent the top, bottom, and median-like levels of
EU funding. Region names are abbreviated for formatting clarity; full names are provided in Appendix
A. All values represent averages for 2014–2020; standard deviations are reported in parentheses.

Table 4.4 compares three NUTS-2 regions (Czechia, Romania, and Bulgaria) selected to
be top, bottom and median like amounts of EU funding. We compare the regions based
on Total Factor Productivity (TFP) between two measured values, a physical capital
based indicator (TFP_GFCF) and a human capital based indicator (TFP_HRST). By
including both measures, we can deepen our understanding of how productivity responds
to funding in structurally different regions.

In Czechia, the higher funded region, Praha has the highest levels of TFP in both
measures, suggesting the idea that strong institutional and absorptive capacity are central
to the effects of Cohesion Policy funding. Romania shows a different, and more complex
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pattern. Although Sud Muntenia received a larger amount of funding than any other
region, it showed a low physical TFP and only a moderate level of human capital TFP.
Sud Muntenia region relies heavily on funding for absorptive capacity, and may not be able
to utilize the funding effectively due to more serious structural conditions. In Bulgaria,
we found a similar trend, where the highest funded region does worse than a less funded
region (Yugozapaden) for both measures of productivity.

Standard deviation values provided for both TFP measures further contextualize the
consistency of regional productivity levels. For example, Romania’s Bucures,ti region
shows high variability in both capital-based (SD = 1671.51) and HRST-based (SD =
2363.93) TFP, reflecting potential volatility in institutional effectiveness or labor dynam-
ics. In contrast, the Czech region Severozápad exhibits relatively stable productivity val-
ues, as indicated by much smaller standard deviations. These insights reinforce the need
to assess not only mean performance but also the reliability and stability of productivity
outcomes when evaluating the impact of EU funds.

The patterns highlighted above strengthen the case that the effectiveness of EU funding
comes not only from the value of support gained by a region but also from their capacity
to absorb and utilize these investments, determined by infrastructure, institutional capac-
ity, and workforce quality (Rodríguez-Pose and Garcilazo, 2015). The two-method TFP
analysis also increased the robustness of the findings, capturing productivity differentials
from both capital based and human-capital based.
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Table 4.5: Representative NUTS-2 Regions by TFP (HRST and GFCF Methods) and
Closeness Score (2014–2020)

Country Region TFP HRST TFP GFCF Closeness Score

Czechia

Jihových.
42207.32
(4973.03)

6412.72
(505.78)

732.82

Stř. Čechy
42181.09
(4721.09)

6933.34
(586.14)

771.80

Jihozáp.
41516.07
(4623.60)

6376.87
(808.18)

1459.92

Stř. Morava
40432.91
(4518.91)

6436.89
(462.76)

2483.05

Česko
47093.61
(5092.48)

7173.45
(607.90)

4914.21

Romania

Sud-Est
29791.74
(3287.70)

3976.72
(951.37)

214.83

Macro P1
29498.04
(4899.89)

3906.42
(355.17)

248.31

Macro P4
29393.35
(5118.75)

4495.47
(722.10)

702.30

Centru
31794.93
(5160.15)

4271.79
(656.42)

2413.95

Nord-Vest
27654.33
(4718.65)

3481.06
(684.72)

2517.38

Bulgaria

Sev. & Yug. BG
17970.29
(2179.42)

2473.88
(249.97)

280.86

Severoiztoch.
18401.81
(2967.55)

2317.01
(235.51)

869.25

Severozap.
17133.85
(2830.15)

3159.74
(398.12)

1241.44

Severen Tsentr.
16153.08
(2814.11)

2756.78
(566.49)

1819.25

Yugoiztoch.
15954.19
(1466.38)

2468.06
(101.31)

1910.58

Note: For each country, five NUTS-2 regions closest to the national average in TFP (both HRST-based
and GFCF-based) are listed. The “closeness score” is calculated as the sum of absolute deviations from
national means. Region names are abbreviated for formatting clarity; full names are provided in Appendix
A. All values represent averages for 2014–2020; standard deviations are reported in parentheses.



48 4| Descriptive Statistics and Preliminary Observations

Table 4.5 presents five NUTS-2 regions from each country that most closely match the
national average in terms of Total Factor Productivity (TFP), based on both capital-based
(TFP_GFCF) and human capital-based (TFP_HRST) measures. The selected regions
are those with the smallest aggregate deviation from their national means, defined as the
"closeness score."

In Czechia, the selected regions tightly cluster around the national average with a
relatively low closeness score for both dimensions and high levels of productivity on either
dimension. Romania’s selected representatives show greater variation in both GFCF-
and HRST-based TFP, indicating greater heterogeneity in its regional landscape than the
other two countries. Bulgaria, in contrast, had consistently lower measures of TFP across
each dimension during this study, with average productivity values that were well below
those of Czechia and Romania; this is expected due to economic differences on the whole
among the three countries.

Standard deviations across regions also reveal inherent volatility in regional productivity.
While countries with lower average HRST-based TFP performance tend to have relatively
modest standard deviations, the HRST-based TFP measures for Romania demonstrate
greater dispersion across areas, for instance macro-area P4 and Centru reports standard
deviations higher than 5100 suggesting quickly changing performance either over time
or according to subregional differences. In Bulgaria, the HRST standard deviation from
Severoiztochen (2967.55) was noticeably higher than in Yugoiztoch (1466.38), highlight-
ing more unstable knowledge-based productivity in some regions. All of these differences
should be taken into account when assessing the extent to which regions aggregate per-
formance consistently relative to a national average.

Mean values for each country were added for reference purposes to illustrate the dis-
persion within each of the countries. This structure also serves the purpose of providing
context for our focus on productivity convergence (or lack thereof) at the regional level.
Lastly, our comparative structure supports subsequent empirical models aimed at explain-
ing this divergent productivity development based on the interactions of EU funding and
structural capacity (Becker et al., 2010; Rodríguez-Pose, 2018).
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4.2.3. Enterprise Dynamics

Table 4.6: Selected NUTS-2 Regions by Funding and Entrepreneurship Indicators (2014–
2020)

Country Region Funding Growth Rate Birth/Death Ratio Enterprise Births

Czechia
Praha

1301.07
(644.77)

0.0985
(0.0059)

1.285
(0.133)

0.0269
(0.0019)

Severozáp.
122.88
(92.81)

0.0872
(0.0043)

1.000
(0.087)

0.0079
(0.0004)

Jihových.
393.08

(227.45)
0.0839

(0.0034)
1.143

(0.087)
0.0150

(0.0006)

Romania
Nord-Est

161.30
(121.97)

0.1074
(0.0110)

1.292
(0.164)

0.0111
(0.0015)

Sud-Muntenia
211.66

(242.88)
0.1104

(0.0121)
1.278

(0.125)
0.0106

(0.0015)

Bucures,ti
115.70

(100.87)
0.1262

(0.0067)
1.291

(0.094)
0.0208

(0.0006)

Bulgaria
Yugozapaden

16.89
(14.48)

0.1193
(0.0139)

1.126
(0.137)

0.0197
(0.0023)

Yuzhen tsentralen
61.23

(51.53)
0.1040

(0.0100)
1.112

(0.132)
0.0073

(0.0007)

Yugoiztochen
8.68

(11.89)
0.1123

(0.0119)
1.010

(0.121)
0.0063

(0.0008)

Note: One region per country was selected to represent top, bottom, and median-like levels of EU funding.
Entrepreneurship is measured by enterprise growth rate, birth-to-death ratio, and per capita enterprise
births. Region names are abbreviated; full names are listed in Appendix A. All values represent averages
for 2014–2020; standard deviations are reported in parentheses.

Table 4.6 displays a number of selected (NUTS-2) regions from Czechia, Romania, and
Bulgaria, where high, median or low amounts of EU funding have been provided. Each
of the selected regions has been analysed with three salient entrepreneurship indicators,
which includes enterprise growth rate, birth/death ratio and rate of per capita enterprise
births in the year, providing comparative data across the three cases.

In the case of Czechia, Praha, which is also the most funded region, scored the best
on all indicators of entrepreneurship, registering the highest enterprise growth rate at
0.0985, birth death ratio of 1.285, and birth rate of 0.0269. Jihovýchod, the medium
funded region, has comparably moderate indicators, yet relatively consistent measures.
Severozápad, the least funded region, reportedly has the least defensible performance; its
growth rate was 0.0872 and birth rate of 0.0079 as compared to the other regions reported.

In Romania, Bucures,ti, that has the highest indicators of entrepreneurship, which was
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not the high funded region reported in this table. It had the highest growth rate of 0.1262,
birth/death ratio of 1.291, and birth rate of 0.0208. Sud-Muntenia, which was the most
highly funded region, had slightly inferior results in each category of the entrepreneurship
indicator as compared to Bucures,ti, signalling that factors of urban agglomeration and
economic centrality leads to a conclusion in comparative funding.

Yugozapaden—the region enjoying the highest funding in Bulgaria—demonstrates strong
performance in both growth rate (0.1193) and enterprise birth rate (0.0197). Yugoiz-
tochen, the region with the lowest funding, unsurprisingly scores lowest in all three indi-
cators and the Yuzhen Tsentralen region is moderate in terms of funding, and thus has
an intermediate position in terms of performance.

These patterns suggest that while EU funding can stimulate entrepreneurship, it is not
enough alone, and the regional context—i.e., human capital, market size, and institutional
quality—considerably affect the dynamics of entrepreneurship (Rodríguez-Pose, 2013a).
Moreover, the relatively low standard deviations in enterprise birth and growth rates in
most regions indicate that these entrepreneurship indicators remained quite stable over
the 2014–2020 period. This reinforces the idea that structural and institutional founda-
tions, rather than short-term fluctuations, play a dominant role in shaping entrepreneurial
activity. Thus, in addition to transfers, the cohesion policy should also emphasize tar-
geted investments in the institutional and structural pillars necessary to build and sustain
an entrepreneurial ecosystem.
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Table 4.7: Representative NUTS-2 Regions by Entrepreneurship Indicators (2014–2020)

Country Region Growth Rate Birth/Death Ratio Enterprise Births Closeness Score

Czechia

Střední Čechy
0.0858

(0.0035)
1.1237

(0.1036)
0.0124

(0.0007)
0.0187

Jihovýchod
0.0848

(0.0027)
1.1428

(0.0869)
0.0151

(0.0007)
0.0193

Severovýchod
0.0809

(0.0033)
1.0759

(0.1004)
0.0121

(0.0005)
0.0195

Jihozápad
0.0802

(0.0034)
1.0382

(0.0904)
0.0096

(0.0004)
0.0216

Česko
0.0879

(0.0040)
1.1350

(0.1055)
0.1028

(0.0057)
0.0248

Romania

Sud-Est
0.1096

(0.0087)
1.1862

(0.0792)
0.0095

(0.0009)
0.0111

Vest
0.1151

(0.0066)
1.3173

(0.0994)
0.0086

(0.0009)
0.0160

Sud-Muntenia
0.1106

(0.0132)
1.2778

(0.1248)
0.0105

(0.0016)
0.0224

Sud-Vest Oltenia
0.1095

(0.0110)
1.1956

(0.0724)
0.0067

(0.0008)
0.0822

Centru
0.1075

(0.0117)
1.3631

(0.1193)
0.0112

(0.0017)
0.0297

Bulgaria

Yugoiztochen
0.1170

(0.0028)
1.0387

(0.1284)
0.0066

(0.0002)
0.0092

Yuzhen Tsentralen
0.1071

(0.0033)
1.1179

(0.1188)
0.0075

(0.0004)
0.0127

Severen Tsentralen
0.1049

(0.0040)
1.0393

(0.1053)
0.0037

(0.0002)
0.0156

Severozapaden
0.0967

(0.0026)
0.9960

(0.0901)
0.0027

(0.0001)
0.0346

Severoiztochen
0.1212

(0.0037)
1.0270

(0.1112)
0.0063

(0.0002)
0.0420

Note: Five NUTS-2 regions per country with the lowest aggregate deviation from national
averages in enterprise growth rate, birth-to-death ratio, and enterprise births are shown.
Region names are written in full for clarity. All values represent averages for 2014–2020;
standard deviations are reported in parentheses.

Table 4.7 reports five representative NUTS-2 regions from each Czechia, Romania and
Bulgaria that have been identified based on their proximity to national means for three
entrepreneurship indicators: enterprise growth rate, birth-to-death ratio and enterprise
births. In identifying the regions, total deviation from national means were calculated to
derive a collective – or "closeness" score. The objective was to find a few regions that
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best represent the structural average of each national entrepreneurial environment.

The regions in Czechia selected are much closer to the national average with enterprise
growth rates between 0.0802 and 0.0879 and relatively balanced birth/death ratios which
suggests a more structurally coherent environment for entrepreneurship. The represen-
tative regions in Romania are more dispersed, especially in terms of birth/death ratios.
Enterprise birth rates remain relatively close to each other, but combined with other in-
dicators, they still reflect noticeable heterogeneity in the entrepreneurial landscape. The
selected regions in Bulgaria have lower overall levels of enterprise births than Czechia
and Romania, they also demonstrate more wide variation in growth and ratio indicators,
which is consistent with the relatively weaker entrepreneurial ecosystem.

The analysis of the "average-like" regions minimized the issue of an emphasis on outliers
and allowed for a more generalized finding to be used in later empirical models. Further,
these results also emphasized the significance of balanced structural features in facili-
tating entrepreneurship, lending support to arguments made in earlier studies regarding
the importance of both economic and institutional readiness in business development at
the regional scale (Rodríguez-Pose, 2013a). Moreover, the relatively low standard devi-
ations observed for growth and birth indicators in Czechia and Bulgaria—compared to
more dispersed values in Romania—suggest a more stable and consistent entrepreneurial
environment in these two countries. This reinforces the interpretation that structural
coherence, rather than sporadic peaks, plays a larger role in regional entrepreneurship
patterns.

4.3. Descriptive Statistics: National Economic Struc-

ture and Variation

This section present a summary descriptive statistical overview for Czechia, Bulgaria,
and Romania at the national level for the 2014–2020 period. The macroeconomic indi-
cators analyzed below will enhance our previous NUTS-2 regional analysis by offering an
understanding of structural trends and macroeconomic interactions with EU Cohesion
Policy at a country level.
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Table 4.8: Descriptive Statistics for Czechia (2014–2020)

Variable Mean Std. Dev. Min Max

GDP (million EUR) 195518.00 26817.03 158991.50 229406.70
GDP per Capita (EUR) 18588.08 2529.66 15142.05 21744.71
Employment (million) 5.0446 0.1043 4.8830 5.1510
EU Funding (million EUR) 4927.17 4467.76 406.38 12016.83
Enterprise Births (million) 0.0924 0.0048 0.0856 0.1003
Enterprise Deaths (million) 0.0803 0.0047 0.0749 0.0885
Active Enterprises (million) 1.0487 0.0241 1.0220 1.0837
Import (million EUR) 140087.90 17107.92 114919.10 159553.00
Export (million EUR) 156761.20 17640.52 130709.60 177528.00
Inward FDI Stocks (million EUR) 65.71 3.70 60.30 72.20
Outward FDI Stocks (million EUR) 13.76 4.07 9.10 19.00
GERD (million EUR) 3625.46 578.22 2963.27 4348.35
Household Income (million EUR) 113745.50 18035.28 91584.80 134936.50
TFP (Capital-based) 0.9843 0.0305 0.9300 1.0200
TFP (HRST-based) 403547.50 45625.13 342137.80 463475.00

Czechia’s descriptive statistics and present in Table 4.8 display a rather high and stable
macroeconomic profile when considered in the context of Central and Eastern Europe
(CEE). The average GDP of €195.5 billion between 2014 and 2020 and moderate spread
(SD =€26.8 billion) speaks to the advanced industrial structure and macroeconomic sta-
bility of Czechia (World Bank, 2022). GDP per capita is above that of Bulgaria and
Romania, with an average of €18,588, reflects the supremacy of Czechia’s market econ-
omy relative to its CEE counterparts (Piatkowski and Grosse, 2020).

Employment is similarly stable, averaging 5.04 million jobs, with a low standard devi-
ation (0.10 million jobs) suggesting Czechia’s regulated labour market and demographic
structure. These numbers reflected Czechia’s relatively strong rates of labour force par-
ticipation and population figures.

The EU Cohesion Policy funding levels were between €4.93 billion each year on average
and had a substantial standard deviation (€4.47 billion). The minimum number each year
was above €400 million, suggesting Czechia’s strong absorption capacity and institutional
effectiveness. This consistency suggests Czechia had a mature capacity for alignment with
EU funding cycles and the accompanying compliance mechanisms (Charron et al., 2014;
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Crescenzi and Giua, 2020).

Enterprise dynamics in Czechia further endorse the structural stability picture. On
average, there is around 1,050,000 active enterprises, which exhibit low levels of variability.
Births of enterprises (mean = 0.092 million) and deaths (mean = 0.080 million) are very
close together, indicating a mature entrepreneurial ecosystem with balanced turnover.
This finding is consistent with the literature which associated Czechia with a resilient
business environment with a moderate risk of enterprise failure (Audretsch and Fritsch,
2002a).

Trade indicators position Czechia as a strongly integrated export driven economy. The
amount exported per annum on average (€156.7 billion) slightly exceeds imports (€140.1
billion), indicating an surplus oriented industrial base which performs strongly within
external demand (European Commission, 2018).

The average inward FDI stocks are €65.7 billion, and average outward FDI stocks of
€13.76 billion- both the highest among the three sample countries. Overall this indicates
an internationally oriented private sector and high levels of cross border capital flows
(Radosevic and Yoruk, 2013).

Innovation metrics strongly corroborate Czechia’s exceptional rankings. With average
GERD at €3.63 billion, funding for R&D is significant; total factor productivity (TFP),
based on HRST, averages 403547. This figure is substantially higher than the average
for the CEE region. These figures demonstrate congruence with EU Smart Specialisation
approaches (RIS3) and the successful targeting of ERDF investments into knowledge-
intensive areas (Crescenzi and Giua, 2020; Zaharia et al., 2021a).

In summary, Czechia’s national-level data indicate strong economic fundamentals, good
governance and innovation capability/conduct, and a clear institutional advantage in gen-
erating real economic activity from cohesion funds.
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Table 4.9: Descriptive Statistics for Bulgaria (2014–2020)

Variable Mean Std. Dev. Min Max

GDP (million EUR) 52775.49 7388.98 43024.70 61912.50
GDP per Capita (EUR) 7788.87 1303.08 6085.53 9452.29
Employment (million) 2.9299 0.0812 2.8000 3.0320
EU Funding (million EUR) 1421.27 1346.59 7.75 3625.74
Enterprise Births (million) 0.0394 0.0040 0.0310 0.0434
Enterprise Deaths (million) 0.0402 0.0058 0.0340 0.0501
Active Enterprises (million) 0.3446 0.0068 0.3328 0.3524
Import (million EUR) 29325.93 3163.49 26055.03 33610.95
Export (million EUR) 26233.77 3062.59 22039.91 29774.46
Inward FDI Stocks (million EUR) 81.20 4.93 75.10 87.20
Outward FDI Stocks (million EUR) 4.07 0.38 3.60 4.70
GERD (million EUR) 428.37 68.75 339.93 523.46
Household Income (million EUR) 30628.53 4374.97 25251.88 35713.49
TFP (Capital-based) 0.9943 0.0181 0.9700 1.0200
TFP (HRST-based) 190138.40 28063.87 157738.40 230776.00

Table 4.9 contains descriptive statistics for Bulgaria for the period 2014 - 2020, displays
a much less ambitious macroeconomic and institutional profile than Czechia. The mean
GDP is €52.8 billion, with a standard deviation of €7.4 billion. However, GDP per capita
is much lower, with a mean of €7,789, indicating that Bulgaria continues to be one of the
poorer Member States of the EU (Piatkowski and Grosse, 2020).

Employment is just under 3 million, and the low standard deviation suggests few year-
to-year variations in employment levels reflective of relative labor market stability but also
operating within demographical constraints related to an aging population and declining
supply of labor (World Bank, 2022).

The amount of EU funds received annual averages €1.42 billion but has high variation
(SD = €1.35 billion). The minimum value of only €7.75 million indicates that there
is excessive year-to-year variation in the amount of funds received based likely on un-
even disbursement processes caused by delayed absorption and institutional constraints.
(Rodríguez-Pose and Fratesi, 2004; Zaharia et al., 2021a) have identified Bulgaria as a
case where weak administrative capacity and poorly developed pipeline of projects often
delays the absorption EU cohesion funds.
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The birth and death rates of enterprises are nearly equal, both at 0.04 million which
reveals a very fragile entrepreneurial ecosystem that has rapid turnover, coupled with
an unspectacular net increase (mean of 0.34 million during this period) of active enter-
prises—suggesting likely to have the same dynamics as lower-innovation regions where
the barriers to entry are low, which will inevitably lead to high exit rates; that is how you
get turnover and limited growth (Audretsch and Fritsch, 2002a).

Similarly, trade integration in the region is significantly less than observed in Czechia
with average exports of €26.2 billion and imports of €29.3 billion. Given the gap between
exports and imports, a reliance on imported products and limited project competitiveness
in high-value exports is inferred; consistent with Bulgaria’s standing in the lower segment
of EU value chains (European Commission, 2018).

Patterns reflected in Foreign Direct Investment (FDI) also support this line of reasoning.
Total outward FDIs are relatively low (mean = €4.07 billion) illustrating a lack of outward
investment footprint internationally, and that domestic firm global reach is small - unless
it is supported through inward investments (Radosevic and Yoruk, 2013).

Innovation and productivity figures suggest systemic difficulties. GERD levels are low
(mean = €428 million) and the HRST-based TFP index average indicates much lower
(€190K) less than half of the value of Czechia. These suggest that relative importance of
small-scale research and knowledge-based growth as well as delayed adoption (Crescenzi
and Giua, 2020).

In conclusion, the Bulgarian case demonstrates the limitations of cohesion policy in
low-capacity contexts. Even with a relatively high level of funding, insufficient adminis-
trative and innovation infrastructure might limit the ability to convert financial inputs
into economic performance. This reinforces the claim that another important mediating
determinant of regional development outcomes is institutional quality (Rodríguez-Pose
and Fratesi, 2004; Crescenzi and Giua, 2020).
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Table 4.10: Descriptive Statistics for Romania (2014–2020)

Variable Mean Std. Dev. Min Max

GDP (million EUR) 188108.30 29921.99 150528.80 224767.40
GDP per Capita (EUR) 9612.70 1636.17 7556.67 11591.92
Employment (million) 7.5037 0.1642 7.2600 7.6910
EU Funding (million EUR) 4196.73 3516.42 637.78 9878.78
Enterprise Births (million) 0.0797 0.0056 0.0709 0.0870
Enterprise Deaths (million) 0.0642 0.0060 0.0595 0.0765
Active Enterprises (million) 0.7323 0.0328 0.6951 0.7872
Import (million EUR) 73390.26 10725.82 58416.80 86013.44
Export (million EUR) 60815.74 6375.21 52408.42 68795.89
Inward FDI Stocks (million EUR) 40.60 1.08 39.30 42.30
Outward FDI Stocks (million EUR) 0.59 0.34 0.20 1.10
GERD (million EUR) 891.27 176.58 575.12 1067.44
Household Income (million EUR) 104810.80 21359.23 77732.81 132544.90
TFP (Capital-based) 0.9843 0.0513 0.9100 1.0400
TFP (HRST-based) 284108.70 38373.59 238894.00 331015.70

Table 4.10 shows the national-level descriptive statistics for Romania over the period
of 2014-2020. Romania’s overall economic profile lies between Czechia and Bulgaria in
most considerations, although there appears to be significant internal heterogeneity so
that the regional asymmetries may be more persistent. Romania’s mean GDP is €188.1
billion, second only to CZ in the sample but with a fairly large standard deviation of
€29.9 billion. GDP per capita is relatively low, at €9,613—though above BG—because
it is still well lower than the EU average (Piatkowski and Grosse, 2020).

Romania similarly has the largest labor pool of the three countries at a mean employ-
ment of 7.5 million. This refers back to Romania being the most populous, but also
it suggests that matching productive quality of employment across its diverse regions
imposes hurdles (World Bank, 2022).

It appears that mean annual EU Cohesion Policy averages around €4.2 billion and as
stated is very large and nearly identical to that of CZ. However, the standard deviation
of €3.5 billion, and the comparatively low minimum where EU Cohesion Policy fell to
a low of €638 million imply differing absorptions of EU funding at least in time. These
data disparities seem consistent with Romania’s historical difficulties in planning for public
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sectors and the low project delivery capacity, especially for prospects in the least developed
regions(Zaharia et al., 2021a; Rodríguez-Pose and Fratesi, 2004).

Enterprise dynamics indicate a slow but vulnerable private sector. The average num-
ber of active enterprises stands at around 0.73 million—more than Bulgaria but less
than Czechia. It is to the credit of the enterprise statistics that the birth and death
rates of enterprises numerically do not substantially vary (0.080 million vs 0.064 mil-
lion)—with modest net growth accompanied by minimal transformation driven by en-
trepreneurship (Audretsch and Fritsch, 2002a). The standard deviations are larger than
in Czechia—indicating greater year-on-year variation, yet highlighting a more uncertain
business landscape.

Romania’s indicators for external trade are significantly lower than those of Czechia,
with exports averaging €60.8 billion and imports €73.4 billion. The trade deficit is
consistent with the literature identifying Romania as a semi-integrated EU economy in
value chains (European Commission, 2018).

Romania’s supply chains remain heavily reliant on intermediate imports and restrained
capability for high-value added exports. The position of Romania within FDI is weak in
terms of global positioning. Inward FDI stocks are on average halfway between Czechia
and Bulgaria at €40.6 billion, and outward FDI is negligible (€0.59 billion)—demonstrating
the weak internationalisation of Romanian firms (Radosevic and Yoruk, 2013).

GERD and HRST-based productivity metrics additionally expose structural impedi-
ments. R&D expenditures averaged €891 million, far below Czechia, while HRST-based
total factor productivity reveal that the indicator is at €284,109. The data supports pre-
vious findings (Crescenzi and Giua, 2020; Zaharia et al., 2021a). that indicate Romania’s
insufficient science infrastructure and failure to absorb available EU research funding.

In sum, Romania is a mixed case; while macroeconomic totals and scale of labor rep-
resents potential, institutional and innovation-related factors hamper full use of cohesion
policy. Thus, although EU funding levels are reasonable high, not all instances reflect
sound absorption or quality performance so administrative capacity and governance re-
form is essential to reversing investment outputs into sustainable growth outcomes.
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This chapter discusses the empirical evaluation related to the economic effects of EU Co-
hesion Policy funding at both regional (NUTS-2) and national levels for Czechia, Bulgaria,
and Romania from the 2014–2020 programming periods. The analysis relied on fixed ef-
fects the panel regression models to estimate the relationship between EU funding and
economic outcomes such as GDP, employment, labor productivity, total-factor productiv-
ity (TFP), international trade, foreign direct investment (FDI), and enterprise activity.
Both levels of analysis are reported, but the focal point is primarily on the regional-level
outcomes, where a richer dataset, lagged model specification, and spatially disaggregated
form produce more precise identification of the effects of funding. National-level models
provide a secondary source of information, as they present a macroeconomic picture that
may be of interest but suffer limitations in sample size and aggregation. The estimates
from both levels illustrate how EU transfers can be translated into tangible development
outcomes in specific structural and institutional contexts.

5.1. Regional-Level Analysis

This section presents the results of the empirical analysis conducted at the NUTS-2
regional level for three major beneficiaries of the European Union’s Cohesion Policy: Bul-
garia, Czechia, and Romania. The analytical scope focuses on the 2014–2020 programming
period, during which EU structural and investment funds were strategically allocated to
reduce regional disparities, promote economic convergence, and enhance competitiveness
in less-developed areas of the Union.

The primary objective of this regional-level analysis is to assess the economic effects
of EU Cohesion Policy funding on a set of selected indicators, including macroeconomic
performance and firm-level dynamics. The analysis tests whether EU funding, lagged
by one year (Fundingt−1), significantly affects outcomes such as gross domestic product
(GDP), labor productivity, total factor productivity (TFP), and enterprise dynamics (i.e.,
firm births and growth rates).
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To estimate this relationship, we adopt a fixed effects panel data model incorporating
both region and year fixed effects. This strategy allows us to control for unobserved
time-invariant regional heterogeneity (such as geography, demographics, or historical in-
stitutions) as well as temporal shocks common to all regions (e.g., macroeconomic crises
or EU-wide policy changes). These controls improve the robustness of the estimated effect
of EU funding on regional outcomes.

The independent variable of interest in all models is the lagged one-year absolute value of
EU Cohesion Policy funding per region. This lag structure serves an important purpose
given the normal time required to implement EU Funded projects. Generally, it takes
time for projects to be implemented and generate effects that can be measured. The use
of lagged funding also aligns with empirical findings suggesting delayed policy impacts
(Becker et al., 2010; Fratesi and Wishlade, 2017).

The general estimation strategy is formalized in the following equations. Equation (1)
represents the baseline model with only lagged EU funding as the explanatory variable.
Equation (2) extends this specification by including control variables to account for re-
gional absorptive capacity and local economic context.

Yirt = α + β1 · Fundingir(t−1) + µr + λt + εirt (1)

Yirt = α + β1 · Fundingir(t−1) + β2 ·Xir(t−1) + µr + λt + εirt (2)

5.1.1. Gross Domestic Product (GDP)

Gross Domestic Product (GDP) is used in the analysis as the benchmark of regional
economic performance. GDP is an aggregate measure of the total value of goods and
services produced within a region, thus both representing the amount of output and
serving as a clear indicator of the effectiveness of public policy, particularly the initiatives
undertaken through EU Cohesion Policy (Becker et al., 2010; Commission, 2020).

In this research, GDP is the dependent variable in a panel data regression model where
EU Cohesion Policy funding per region, lagged by one year (Fundingt−1). This approach
eliminates any contemporaneous association between public investment and economic
output, helping to isolate the investment response that differentiates regional economic
performance. The use of a one-year lag is consistent with a growing body of research
that highlights the delayed economic effects of public investment due to implementation,
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absorption, and maturation timelines (Pellegrini et al., 2013; Fratesi and Wishlade, 2017).

Empirical results reveal several key findings, as shown in Table 5.1. In the baseline
model without control variables, as defined in Equation (1), the coefficient of Fundingt−1

is positive but only marginally significant (β = 1.4204, p = 0.0814), with an R2 value of
0.984, indicating that EU funding explains a substantial share of the variance in regional
GDP. When the control variables—Gross Expenditure on R&D (GERD) and household
income, both lagged by one year—are included, the funding coefficient remains highly
significant (β = 1.1992, p = 0.0021), consistent with the extended specification presented
in Equation (2). Although this coefficient may appear large, it is directly interpretable
since both GDP and funding are measured in million euros.

These findings show the important effect of EU Cohesion Policy funding on regional
economic output. The results indicate that added funding during the programming period
leads to higher regional GDP, likely as a result of improved infrastructure, enhanced public
service delivery, and increased support for small and medium-sized enterprises (Bouayad-
Agha et al., 2013; Rodríguez-Pose and Fratesi, 2004).

Moreover, the improved explanatory power of the model upon the inclusion of control
variables indicates that the funding effect is amplified when regions possess stronger un-
derlying absorptive capacity. Specifically, higher R&D intensity (GERD) facilitates the
integration of innovation into productive activities (although not statistically significant
in this case: β = 1.0755, p = 0.5451), while greater household income levels stimu-
late demand-side complementarities that reinforce the growth effect of public investment
(β = 1.5151, p = 0.0000) (Rodríguez-Pose, 2018).Here too, the coefficient size should be
considered in relation to the measurement unit of household income in million euros.

Overall, the results provide robust evidence that EU funding not only increases the
scale of regional output but also interacts positively with local economic fundamentals to
produce more sustained and inclusive growth outcomes.

5.1.2. Employment

This section discussed the lagged effects of funding through EU Cohesion Policy on
regional employment across Bulgaria, Czechia, and Romania using fixed-effects panel re-
gressions at the NUTS-2 level. The results indicate that EU funding from the previous year
(t−1) has a statistically significant, positive, and lagged relationship with employment in
the included regions, both in the baseline and the extended models, as shown in Table 5.1.
In the base model (Equation (1)), the coefficient of lagged funding is β = 0.0000161, with
p = 0.008. This result is robust and consistent, exhibiting a strong track record of positive
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influence from structural funds on regional labor market growth.

The model’s coefficients for lagged funding remained statistically significant when we
included our control variables for lagged Gross Expenditure on R&D (GERD) and lagged
household income (β = 0.0000134, p = 0.0114), as reported in Table 5.1 and based on the
extended specification in Equation (2). The small magnitude reflects the scale of the em-
ployment variable, which is measured in millions of persons. Accordingly, a one-million-
euro increase in EU funding is associated with an estimated 13.4 additional employed
persons, making the coefficient economically meaningful despite its small appearance.
The lagged funding relationship diminished slightly in magnitude but remained statisti-
cally significant. Our control variables were also statistically significantly associated with
employment: GERD (β = 0.0000666, p = 0.0078) and household income (β = 0.0000349,
p = 0.0333). These results uphold our expectation that socio-economic indicators and the
capability for regional innovation make a complementary contribution, reinforcing the
labor market effects of public investment.

In addition, our models show a credible level of fit, with R2= 0.9985 for our base model
and R2= 0.9989 for our extended model, suggesting that nearly all the variance in regional
employment can be explained by our models. Both fixed effects for region and year, that
accounted for unobserved heterogeneity and region-specific shocks in any given year, were
included as part of both models.

In conclusion, there is strong empirical support in the results that EU Cohesion Policy
funding positively and significantly influences regional employment growth. Addition-
ally, modelling innovation capacity and income levels as control variables provides further
evidence of the potential importance of structural absorptive capacity regarding the em-
ployment benefits of cohesion funding.

5.1.3. Labor Productivity

Labor productivity, expressed as GDP per employed person, is an important indicator
of how efficiently labor resources are used within a region. It summarizes the capacity
of a regional economy to create value from labour in the form of human capital, which
relates to structural innovation, technological change, and competitiveness (OECD, 2020).
We use the standard definition for labor productivity: the total GDP divided by total
employment, which is in line with the European Commission’s approach to assessing
regional performance as potential indicators for efficiency (European Commission, 2022c).

This regression analysis uses labor productivity as the dependent variable to determine
if funding provided to regions via the EU Cohesion Policy helped yield any efficiency im-
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provements in the regional production system, following the specification of Equation (1)
and its extended version in Equation (2).

According to the empirical results presented in Table 5.1, in the base model without
control variables (Equation (1)), the coefficient of Fundingt−1 is β = 2.1337 and is sta-
tistically significant at the 1% level (p = 0.0009). In the model that includes lagged
GERD and household income as controls (Equation (2)), the coefficient decreases slightly
to β = 1.8344 but remains highly significant (p = 0.00002), with a strong model fit
(R2 = 0.9976). Since labor productivity is expressed as GDP per employed person, mea-
sured in euros, the coefficient reflects the average euro increase in productivity per person
attributable to one million euros of EU funding.

Overall, these results suggest that EU funding has a positive and large effect on labor
productivity at the regional level. The effect may arise from improved skills of the labor
force, enhanced digital infrastructure, support for industrial upgrading, and specific hu-
man capital interventions that all align with the EU’s long-term cohesion and innovation
agenda (Percoco, 2017; Crescenzi and Rodríguez-Pose, 2011; Dijkstra et al., 2015)).

Table 5.1: Effect of EU Fundingt–1 on GDP, Employment, and Labor Productivity

Variable GDP Employment Labor Productivity
Baseline Model Extended Model Baseline Model Extended Model Baseline Model Extended Model

EU Funding 1.4204∗ 1.1992∗∗∗ 0.0000161∗∗∗ 0.0000134∗∗ 2.1337∗∗∗ 1.8344∗∗∗

(0.0814) (0.0021) (0.0088) (0.0114) (0.0009) (0.0000)
GERD – 1.0755 – 0.0000666∗∗∗ – 6.0286∗∗∗

(0.5451) (0.0078) (0.0022)
Household Income – 1.5151∗∗ – 0.00000349∗∗ – 0.7437∗∗∗

(0.0000) (0.0333) (0.0000)

Observations 96 96 96 96 96 96
R-squared 0.9840 0.9970 0.9985 0.9989 0.9940 0.9976

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include region
and year fixed effects only. The extended models additionally control for lagged Gross Expenditure
on R&D (GERD) and lagged household income. All monetary variables are expressed in million
EUR.

At this point in the thesis, it is clear from Table 5.1 that the effect of lagged EU funding
(Fundingt−1) is positive and statistically significant on regional GDP, employment, and
labor productivity. These effects remain highly robust across both the baseline model
(Equation (1)) and the extended model with controls (Equation (2)). Notably, the em-
ployment and labor productivity outcomes display particularly strong significance levels
and stable coefficients, reinforcing the reliability of the findings.
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5.1.4. Total Factor Productivity (TFP)

Total Factor Productivity (TFP) reflects the share of economic output that cannot be
explained by the accumulation of labor and capital inputs. It captures improvements
in technological efficiency, new developments, better organizational ability, and improve-
ments in institutional quality. TFP is an important measure of future growth potential
and a structural transformation indicator for regional development.

Empirical results, as shown in Table 5.2, confirm that the coefficient of lagged EU
funding (Fundingt−1) is positive and statistically significant at the 1% or 5% level. In
the capital-based model, EU funding shows a highly significant and stable coefficient
across both specifications (β = 0.5014, p = 0.0001 in the baseline model (Equation (1));
β = 0.4940, p = 0.0001 with controls (Equation (2)), indicating robust support for the
physical infrastructure channel of Cohesion Policy. This coefficient means that for each one
million euro increase in EU funding, total factor productivity increases by approximately
0.5 units, with productivity measured as a derived efficiency score.

In the HRST-based model, the coefficient is also statistically significant at the 5% level
(β = 1.2185, p = 0.0388 without controls (Equation (1)); β = 1.0588, p = 0.0302 with
controls (Equation (2)), again supporting the view that investments in human capital and
innovation systems contribute meaningfully to productivity growth according to Table 5.2.
Here, a one million euro increase in EU funding is associated with more than a one-unit
increase in productivity derived through human capital-based estimation.

The TFP results based on Cobb-Douglas identify the importance of physical capital
formation and labor efficiency while the HRST-based results foreground the catalyzing
role of human capital. Collectively, both of these results support the finding of the dual
nature of the impacts of EU Cohesion Policy—in terms of both physical infrastructure and
knowledge-related development, as highlighted in recent regional development literature
(Pieńkowski and Berkowitz, 2015; Rodríguez-Pose and Di Cataldo, 2015).
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Table 5.2: Effect of EU Fundingt–1 on Total Factor Productivity (Two Measures)

Variable TFP (Capital-Based) TFP (HRST-Based)
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 0.5014∗∗∗ 0.4940∗∗∗ 1.2185∗∗ 1.0588∗∗

(0.0001) (0.0001) (0.0388) (0.0302)
GERD – 0.0774 – 2.3600

(0.8933) (0.2989)
Household Income – 0.0389 – 0.6413∗∗∗

(0.3099) (0.0001)

Observations 96 96 96 96
R-squared 0.9853 0.9857 0.9949 0.9967

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. TFP is computed using both
capital-based and HRST-adjusted production functions. The baseline models include region and
year fixed effects only. The extended models additionally control for lagged Gross Expenditure on
R&D (GERD) and lagged household income.

As indicated in Table 5.2, EU financing has a strong and statistically significant effect
on capital-based total factor productivity with HRST adjustments, based on a separate
regression run for each estimation model. The consistent and significant coefficients across
both estimation models demonstrate the Cohesion Policy twofold impact mechanism,
which centrally operates through physical infrastructure investment and human capital. In
addition, the findings confirm that structural funds affect not only production in the short-
run but can also improve regional efficiency in the long-run via human capital development
and physical infrastructure.

In addition to macroeconomic indicators, the effectiveness of EU Cohesion Policy can
be meaningfully assessed through its influence on firm-level dynamics. This subsection
evaluates the effect of EU funding on private sector vitality across NUTS-2 regions by
focusing on three key indicators: enterprise births, the birth-to-death ratio, and the en-
terprise growth rate. These indicators reflect the structural flexibility, market dynamism,
and entrepreneurial health of regional economies (Acs et al., 2016; Audretsch and Thurik,
2001).

5.1.5. Enterprise Births

The regression analysis reveals that EU funding, lagged by one year, has a positive
and statistically significant effect on the number of newly established enterprises, both
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in the baseline model (Equation (1)) (β = 0.00000115, p = 0.000) and the extended
model with controls (Equation (2)) (β = 0.00000126, p = 0.000), as reported in Table 5.3.
This finding supports the hypothesis that cohesion policy plays an enabling role in fos-
tering entrepreneurial activity, particularly through instruments such as startup grants,
SME support schemes, and business training programs. By lowering entry barriers and
improving access to financial and informational resources, EU funds stimulate business
creation, especially in economically lagging regions (Fagerberg et al., 2012a; Marrocu and
Paci, 2013). The numerical size of the coefficient appears small because the number of
enterprise births is large in scale, but even such a small increase corresponds to dozens of
new firms when funding rises by several million euros.

The effect appears particularly strong and stable even after controlling for regional
innovation (GERD, p = 0.006) and household income conditions (p = 0.092), suggesting
that EU funding has an independent and reinforcing impact on firm formation. This
also aligns with the redistributive and capacity-building objectives of cohesion policy,
particularly in structurally disadvantaged regions (Becker et al., 2018). Complementary
mechanisms such as mentoring, incubation, and targeted capacity-building are also known
to enhance the survival rates of newly formed businesses (Criscuolo et al., 2012).

5.1.6. Birth-to-Death Ratio

The birth-to-death ratio is a critical measure of net entrepreneurial growth, captur-
ing both the vitality and resilience of regional business ecosystems. According to the
regression results reported in Table 5.3, EU funding lagged by one year has a positive
and statistically significant effect on the birth-to-death ratio, both in the baseline model
(Equation (1)) (β = 0.0000982, p = 0.0386) and the extended model with controls (Equa-
tion (2)) (β = 0.0000974, p = 0.0323). This suggests that cohesion policy is not only
linked to new firm creation but also contributes to lowering early-stage business failure
and promoting continuity (Crescenzi et al., 2019). The coefficient implies that each one
million euro increase in EU funding leads to a measurable net gain in enterprise turnover,
despite the small decimal magnitude of the effect.

Importantly, the inclusion of lagged household income and GERD as control vari-
ables reveals that household income has a significant negative association with the ratio
(β = −0.0000565, p = 0.0077), while GERD remains statistically significant. This may
imply that higher-income regions already have mature markets with lower net entry rates,
whereas EU funding acts as a counterbalancing force supporting entrepreneurial turnover
in less developed areas.
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The positive effect of funding is likely explained through multiple cohesion policy instru-
ments that promote digital transformation, innovation adoption, advisory support, and
access to business networks. Non-financial supports such as coaching, mentoring, and
technical assistance appear to play a particularly important role in improving enterprise
survival rates (Bruno et al., 2013).

5.1.7. Enterprise Growth Rate

The enterprise growth rate measures the capacity of existing firms to expand, innovate,
and scale operations—key components of long-term regional competitiveness. The regres-
sion results, as reported in Table 5.3, show that EU funding lagged by one year has a
positive and statistically significant effect on enterprise growth, both in the baseline model
(Equation (1)) (β = 0.00000613, p = 0.0050) and in the extended model with controls
(Equation (2)) (β = 0.00000685, p = 0.0008). This confirms that cohesion policy effec-
tively supports firm-level expansion by providing resources for technological upgrading,
operational scaling, and market diversification (Rodríguez-Pose et al., 2019; Dvouletý,
2017). While the coefficient is numerically small, it becomes economically meaningful
when scaled to the size of funding, which often reaches tens or hundreds of millions of
euros.

The consistency of the results across both model specifications emphasizes the robust-
ness of the funding effect. Notably, both control variables—GERD and household in-
come—are weakly significant but negatively associated with enterprise growth. This may
reflect a saturation effect in high-income and innovation-intensive regions where baseline
enterprise performance is already high.

Importantly, the strength of the EU funding effect appears to vary across regions de-
pending on their absorptive capacity—specifically, the quality of local human capital,
governance, and institutional readiness. These findings are aligned with the regional inno-
vation systems and absorptive capacity literature, which highlight that aligning structural
funds with local development pathways enhances growth outcomes (Cohen and Levinthal,
1990).
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Table 5.3: Effect of EU Fundingt–1 on Enterprise Dynamics

Variable Enterprise Births Birth/Death Ratio Growth Rate
Baseline Model Extended Model Baseline Model Extended Model Baseline Model Extended Model

EU Funding 0.00000115∗∗∗ 0.00000126∗∗∗ 0.0000982∗∗ 0.0000974∗∗ 0.00000613∗∗∗ 0.00000685∗∗∗

(0.0001) (0.0000) (0.0385) (0.0323) (0.0050) (0.0008)
GERD – –0.00000365∗∗∗ – 0.000495∗ – –0.0000168∗

(0.0061) (0.0980) (0.0738)
Household Income – 0.00000015∗ – –0.0000565∗∗∗ – –0.00000112∗

(0.0920) (0.0077) (0.0714)

Observations 96 96 80 80 96 96
R-squared 0.989 0.990 0.737 0.768 0.942 0.953

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include region
and year fixed effects only. The extended models additionally control for lagged Gross Expenditure
on R&D (GERD) and lagged household income.

As summarized in Table 5.3, EU fundingt−1 has a positive and statistically significant
impact across all three indicators of enterprise dynamics: firm births, the birth-to-death
ratio, and the enterprise growth rate. These effects are consistently observed in both the
baseline and control models, confirming the robustness of the results and reinforcing the
critical role of Cohesion Policy in stimulating regional entrepreneurial activity, improving
market resilience, and facilitating private sector expansion.

The persistent significance of EU funding across these firm-level measures demon-
strates that Cohesion Policy not only serves to generate short-run stimulus, but is also a
structural-enabler of private sector dynamism. The results indicate that EU funds sup-
port entrepreneurship, sustain and prolong firms through continuity, and foster growth
trajectories—especially in regions with sufficient absorptive capacity. Ultimately, this
highlights the importance of place-based strategies which combine financial instruments
together with institutional and human capacity development to generate inclusive and
sustained regional change.

5.2. National-Level Analysis

This section presents the panel regression findings at the country level for Bulgaria,
Czechia, and Romania. The period under analysis is 2014–2020, and the main objective
is to measure the macroeconomic effects of EU Cohesion Policy funds. All models are
estimated using fixed effects with and without control variables (GERD and household
income), allowing for the examination of both direct fund impacts and the mediating role
of structural variables.
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The general econometric specifications used for the national-level analysis are presented
below. Equation (3) represents the baseline model, which includes only EU funding as
the explanatory variable. Equation (4) extends the model by adding control variables to
account for differences in innovation capacity and household income across countries.

Yit = α + β1 · Fundingit + µi + λt + εit (3)

Yit = α + β1 · Fundingit + β2 ·Xit + µi + λt + εit (4)

5.2.1. Effect of EU Funding on GDP and GDP per Capita

National-level regression analysis, presented in Table 5.4, tests the relationship between
funding through the EU Cohesion Policy and GDP and GDP per capita. For each of these
outcomes, two models are estimated: the baseline model that includes only EU funding
(Equation (3)), and the full model that also includes Gross Expenditure on R&D (GERD)
and household income (Equation (4)).

In both of the baseline models, EU funding has a positive and statistically significant
relationship with GDP and GDP per capita. However, the introduction of structural con-
trols causes these relationships to collapse in significance. The relationships we observed
may be explained by the underlying structures of the particular economies present in the
sample rather than arising from the direct effect of funding through the EU Cohesion
Policy.

In terms of the controls, household income has a robust relationship with GDP, whilst
GERD and household income together are significant in their relationship with GDP
per capita. These results broadly point to the significance of structural factors when
explaining national income.

However, due to the low observations available (n = 19), it is prudent to treat these
results as exploratory. On the regional scale, with greater spatial resolution and lagged
structure (Fundingt−1), we have a stronger context for understanding the economic im-
pacts of cohesion funding.
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Table 5.4: Effect of EU Fundingt on GDP and GDP per Capita

Variable GDP GDP per Capita
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 5.055∗∗∗ 0.253 0.231∗∗ -0.071
(0.010) (0.847) (0.025) (0.524)

GERD – -1.273 – 1.666∗∗∗

(0.812) (0.006)
Household Income – 1.277∗∗∗ – 0.025

(0.000) (0.179)

Observations 19 19 19 19
R-squared 0.994 0.999 0.996 0.999

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include
region and year fixed effects only. The extended models additionally control for Gross Expenditure
on R&D (GERD) and household income.

Table 5.4 provides the economic ramifications of EU transfers does not function indi-
rectly, but rather through structural levers, such as people’s innovation capabilities and
household disposable income. Enhancing national S&T systems and disposable income
can enhance the development impact of EU transfers. As such, it would be important
to harness these funds toward the smart specialization and inclusive growth agendas,
maximizing their long-term potential (Crescenzi and Giua, 2018a).

5.2.2. Effect of EU Funding on International Trade

Table 5.5 presents the estimated impacts of EU Cohesion Policy financial support on
trade at a national level, focusing only on exports and imports. The baseline models
(Equation (3)) contain only the amount of EU funding, while the model that extends this
relationship (Equation (4)) contains additional controls for GERD and household income.

The baseline models reveal that EU funding is positively and significantly associated
with exports and imports, indicating some temporary stimulation of the volumes of trade
occurring. However, since these effects are statistically insignificant in the extended model,
we infer that structural factors usually prevail in shaping likely trade outcomes.

Among the control variables, GERD maintains a strong and constant relationship with
both exports and imports. Similarly, household income is statistically related to imports
only, demonstrating again that innovation capacity and domestic purchasing power can
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influence external trade outcomes.

Due to the limited observations (n = 19), results should be interpreted cautiously. At
the regional level, more robust evidence can be found on the impact of lagged funding
and where spatial heterogeneity can be controlled for.

Like for income-related outcomes, it seems from the results that the success of EU
funding in capacity-building for trade may be dependent on complementary hard and soft
investments in the national innovation system and relevant economic conditions at the
household level. Aligning EU spending with these structural levers would provide extra
developmental returns (Crescenzi and Giua, 2018a).

Table 5.5: Effect of EU Fundingt on International Trade Performance

Variable Exports Imports
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 2.563∗∗ -0.658 2.546∗∗ -1.046
(0.028) (0.523) (0.011) (0.167)

GERD – 20.720∗∗∗ – 14.215∗∗∗

(0.001) (0.001)
Household Income – 0.169 – 0.472∗∗∗

(0.308) (0.003)

Observations 19 19 19 19
R-squared 0.996 0.999 0.997 0.999

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include
region and year fixed effects only. The extended models additionally control for Gross Expenditure
on R&D (GERD) and household income.

Table 5.5 presents trade outcomes are more strongly driven by structural economic
factors—particularly innovation capacity and domestic purchasing power—than by EU
cohesion funding alone.

5.2.3. Effect of EU Funding on FDI Stocks

Table 5.6 presents the estimated impacts of EU Cohesion Policy funding on outward
and inward foreign direct investment (FDI) stocks at the national level. The baseline
models (Equation (3)) include only EU funding, whilst the extended models (Equation (4))
provide additional controls for GERD and household income.
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In the baseline models, EU funding is positively and statistically significantly related
to both outward and inward FDI stocks, but it is important to note the significance
of these coefficients disappears once we introduce structural factors. The lessening of
statistical significance may suggest that EU funding influences FDI indirectly through
structural mechanisms, like innovation capacity (proxied using GERD), rather than by
direct investment incentives. This reading would also be consistent with the possibility
that the baseline models are capturing transitory investments or are omitting long-term
institutional factors.

Among the control variables, GERD has a strong positive effect on outward FDI, while
household income was non-significant in all models. These results indicate the impor-
tance of domestic innovation capacity in contributing to capital outflows and attracting
investment abroad.

Similar to the national level modelling provided earlier, we should be cautious in relying
on these results due to the small sample size (n = 19). The results at the regional level,
which provide the opportunity to capture heterogeneity and/or a lagged policy effect, offer
a fuller picture of how EU funding contributes to investment dynamics in the long-run.

Table 5.6: Effect of EU Fundingt on Inward and Outward FDI Stocks

Variable Outward FDI Stocks Inward FDI Stocks
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 0.00085∗∗ 0.00022 0.00221∗∗∗ 0.00112
(0.025) (0.506) (0.000) (0.165)

GERD – 0.00640∗∗∗ – 0.00508
(0.001) (0.126)

Household Income – –0.00004 – 0.00012
(0.436) (0.323)

Observations 19 19 19 19
R-squared 0.966 0.993 0.993 0.995

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include
country and year fixed effects only. The extended models additionally control for Gross Expenditure
on R&D (GERD) and household income.

Table 5.6 shows that the effects of the EU influencing FDI through the Cohesion Pol-
icy are mediated by national structural conditions such as innovation capacities or the
strength of the home firm in the local domestic market.
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5.2.4. Effect of EU Funding on Employment and Labor Produc-

tivity

Table 5.7 presents the national level regression estimates of EU Cohesion Policy expen-
diture on employment and labor productivity. The baseline models (Equation (3)) are
based on only EU expenditure, while the expanded models (Equation (4)) include GERD
and household income.

EU funding is positively correlated with employment across both models which means
we can be confident there is a robust relationship between EU funding and short-term la-
bor market improvements. The linkage between funding and labor productivity is weaker,
and not statistically significant in the expanded model, which suggests labor productivity
is less affected by funding inflows than it is by the structural conditions surrounding the
funding.

Both GERD and household income have positive relationships with labor productively
in the other sample, further indicating that innovation and economic prosperity drives
efficiency.

As previously mentioned as a caution in interpretating other national level results, that
is we are limited by sample size. The regional level models provide a more comprehensive
explanation, especially the capturing of time-differences and spatial localised effects of
cohesion funding.
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Table 5.7: Effect of EU Fundingt on Employment and Labor Productivity (Country-
Level)

Variable Employment Labor Productivity
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 0.0000377∗∗∗ 0.0000295∗∗∗ 0.326∗ -0.339
(0.006) (0.007) (0.080) (0.126)

GERD – -0.000134∗∗∗ – 2.903∗∗∗

(0.004) (0.008)
Household Income – 0.00000640∗∗∗ – 0.079∗∗

(0.001) (0.037)

Observations 19 19 19 19
R-squared 1.000 1.000 0.996 0.999
Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include
country and year fixed effects only. The extended models additionally control for Gross Expenditure
on R&D (GERD) and household income.

The results in Table 5.7 imply that while EU funding may directly impact employment
growth, improvements in labor productivity are more closely associated with structural
factors like innovation capacity and income levels. Thus, the long-run effects of cohesion
funding on productivity may hinge on complementary investments in R&D and inclusive
mechanisms for income (Fagerberg et al., 2012b; Zaharia and Dogaru, 2021; Piatkowski,
2020) growth.

5.2.5. Effect of EU Funding on Total Factor Productivity

As shown in Table 5.8 the effects of EU Cohesion Policy funding for TFP, using two
model specifications, a measure based on capital inputs (Case 1 Capital-Based TFP) and
a measure based on human capital (Case 2 HRST-Based TFP). The baseline models
(Equation (3)) includes only the EU funding, while the more extended regression which
is (Equation (4)) also includes GERD and household income which acts as structural
controls.

For the Capital-Based TFP, EU funding has no statistically significant effects in ei-
ther model specification and control variables used modestly enhance model explanatory
power. For the HRST-Based TFP model specification, the baseline model has a marginally
statistically significant positive association with funding, but loses significance with the
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addition of controls.

It is also relevant to highlight that both GERD and household income are significant
drivers of HRST-Based TFP in the extended regression, which demonstrates the impor-
tance of both the innovation systems and levels of income to productivity growth when
measuring productivity through human capital channels.

In addition to the limited size of the national-level sample (n = 19) these national-level
results are largely exploratory. Regional-level regressions will provide a better overview of
productivity implications with EU funding as they can include lag structure and spatial
differentiation.

Table 5.8: Effect of EU Funding on Total Factor Productivity (Capital-Based and HRST-
Based)

Variable TFP (Capital-Based) TFP (HRST-Based)
Baseline Model Extended Model Baseline Model Extended Model

EU Funding 0.0000052 0.0000016 3.038∗ -3.332
(0.173) (0.739) (0.085) (0.140)

GERD – -0.0000327 – 21.543∗∗

(0.122) (0.033)
Household Income – 0.00000196∗∗ – 0.954∗∗

(0.029) (0.019)

Observations 19 19 19 19
R-squared 0.786 0.924 0.997 0.999
Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include
country and year fixed effects only. The extended models additionally control for Gross Expenditure
on R&D (GERD) and household income.

5.2.6. Effect of EU Funding on Enterprise Dynamics

Table 5.9 illustrates the results of the enterprise dynamics features including firm growth
rates, birth-to-death ratios, and enterprise births. The baseline models (Equation (3)) in-
clude the actual dollars awarded from the EU only; whereas the extended models (Equa-
tion (4)) include the actual dollars awarded plus GERD and household income controls.

The results showed EU funding as significantly and positively related to firm growth for
both model specifications; it does suggest some degree of a contribution to an expansion in
entrepreneurial activity. The linear effect of EU funding for the birth-to-death ratio was



76 5| Empirical Analysis and Results

significant in only the baseline model, and for enterprise births there was no statistically
significant relationship across both specifications.Control variables such as GERD and
household income also did not have consistent effects across model specifications.

While we note the number of observations are few—especially enterprise births (n =
16)—and with different levels of significance, these analyses should be viewed as ex-
ploratory. Firm creation and survival might rely more on local entrepreneurial ecosystems
and institutional support rather than reliant on direct funding flows. Linkage of cohesion
funds with regional strategic development plans, innovation systems, and local business
support infrastructures might promote the value of these funds on a sustainable basis
(Crescenzi and Giua, 2018a).

Table 5.9: Effect of EU Funding on Enterprise Dynamics

Variable Growth Rate Birth/Death Ratio Enterprise Births
Baseline Extended Baseline Extended Baseline Extended

EU Funding 0.00000336∗∗∗ 0.00000376∗ 0.0000633∗∗ 0.0000688 0.00000185 0.00000147
(0.010) (0.095) (0.019) (0.173) (0.264) (0.595)

GERD – -0.0000101 – -0.000148 – -0.0000127
(0.245) (0.448) (0.107)

Household Income – 0.00000022 – 0.0000033 – 0.00000048
(0.503) (0.657) (0.102)

Observations 19 19 19 19 16 16
R-squared 0.928 0.947 0.800 0.825 0.983 0.996

Note: p-values in parentheses. * p<0.10, ** p<0.05, *** p<0.01. The baseline models include country
and year fixed effects only. The extended models additionally control for Gross Expenditure on R&D

(GERD) and household income.

5.3. Comparative Interpretation of Regional and National-

Level Results

Although regional and national models examined similar indicators, their outputs are
remarkably different. First, the temporal structure can explain the stated difference
in outputs: regional regressions lag funding (Fundingt−1) capturing the effects over the
medium-term, while national models capture contemporaneous funding (Fundingt) effects
identifying immediate spatial effects.

Continuing to account for differences, regional models include region-fixed effects that
identify some unobserved variables and account for unobserved heterogeneity (e.g., re-
gional infrastructures, regional governance, and regional innovation ecosystems)—in the
case of the national models, fixed effects are captured at the country level and aggregate
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different regional-level conditions that dilute meaningful variation within the country.

For these reasons, regional models are inherently more robust and statistically significant
across indicators, which draws attention to the contribution of spatial level indicators and
time-lagged effects in assessing EU Cohesion Policy. Analysis based on a macro-level lens,
like what national analysis offers, lacks the precision that an analysis based at the regional-
level can provide regarding the spatial equity and effectiveness of funded interventions.
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This final chapter consolidates the empirical results, theoretical insights, and tactical
considerations of the thesis. The chapter seeks to consider the wider implications of EU
Cohesion Policy funding for regional and national development in Czechia, Bulgaria, and
Romania, and it identifies some key mechanisms that convert funding into economic per-
formance. Specifically, attention will be given to considerations of spatial and institutional
variation, temporal lag effects, and the differences in the absorptive capacity of different
regions. The chapter integrates analytical results and policy implications as it provides
both a recap of contributions and a look ahead. The sections that follow will outline
the principal findings and provide an analysis of their implications for cohesion policy
design and propose some possible avenues for future research in light of the empirical and
methodological limitations that have been highlighted.

6.1. Summary of Findings and Contributions

This thesis investigated the economic outcomes associated with European Union Co-
hesion Policy funding in Czechia, Bulgaria and Romania in the 2014–2020 programming
period, with a particular emphasis on regional-level impacts. The use of panel datasets,
generated at both the national and NUTS-2 regional levels, allowed for an assessment of
the impact of any cohesion funding on a range of economic outcomes, including GDP,
employment, and productivity, and also enterprise dynamism (Mendez, 2013; Crescenzi
et al., 2016).

At the regional level, EU funding has structural impacts that are statistically signifi-
cant and spatially consistent. Fixed-effects models estimated with lagged (t–1) funding
variables show that the impact is strong and significant (and often substantial) on To-
tal Factor Productivity (TFP), labor productivity, GDP, employment rate and enterprise
growth rate (Fratesi and Perucca, 2019b). The data clearly illustrate structural impacts
that take time to materialize, and are moderated by things like the institutional capacity,
quality of project implementation, and the absorptive capacity of the regions (Bachtler
et al., 2016b). Furthermore, the findings highlight the importance of understanding the
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need for using lagged econometric structures in assessing the effectiveness of policies in
transition economies (Piatkowski, 2020).

At the national level the results are more complicated. In the baseline model without
any control variables, all indicators (with the exception of Enterprise Births and TFP
(capital-based)) are positively and significantly responsive to EU funding. However, with
the inclusion of the control variables GERD and household income into the model, most
indicators ceased to be significant. Only employment and enterprise growth rate statistics
appear in the extended model. This indicates that although some of the macro-level
differences are clear, the strongest and most consistent impact of the cohesion policy is
most easily evident at the regional level (Hall et al., 2010; Rodríguez-Pose, 2013b).

The thesis provides a dual-method approach for measurement of Total Factor Produc-
tivity (TFP) which is contained in two different measures: one based on a Cobb-Douglas
production function involving capital data, and another approach based on human re-
sources in science and technology (HRST) in order to capture human capital impacts
(Radosevic, 2013). At the regional level, there is a significant relationship between the
capital-based measure of TFP and the cohesion funding, and a lesser significance with
the HRST measure. Nevertheless, at the national level, neither measure demonstrated
any significance once the controls were included, which would indicate that the human
capital impacts of cohesion funding are likely more complicated, indirect, and that a
larger degree of complexity is probably much more scale-sensitive than physical capital
investments (Fagerberg et al., 2012b).

This investigation adds to the empirical literature through reference to entrepreneurship-
related dynamics (enterprise birth rates, death rates and growth rates) as indicators of
economic vitality at the regional scale. The results imply that cohesion funding has played
a better role in supporting ‘survival’ and ‘growth’ of firms, than an actual realisation of
new firm births. This is most evident in structurally lagging locations like North-East
Romania and South-Central Bulgaria (Zaharia and Dogaru, 2021). In these context,
economic revitalisation relies more on supporting existing entrepreneurial activity, than
it does creating new entrepreneurs (Audretsch and Fritsch, 2002b).

The data strategy of the thesis is based on annual allocation data from the Kohesio
database, as expense data at the project level were not available. As the research must rely
on aggregate funding data, it uses funding information, as well as visual representations
like scatter plots, radar charts, and typologies of clusters to show the disparities in terms
of institutions and funding absorption ability by NUTS-2 regions (European Commission,
2022a). The similarity of the analysis for regional comparisons begins well without having
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disaggregated financial data.

The research has also supported a number of theoretical frameworks. Convergence the-
ory is only relevant in the existence of sufficient institutional and administrative capacity
(Ciani and Imbrogno, 2022b). Institutional economics is highlighted by the degree of gov-
ernance as well as absorptive capacity—as demonstrated by the values associated with
GERD and household income, while New Economic Geography (NEG) is referenced by
agglomerations of urban areas such as Prague, Sofia and Cluj-Napoca that function as
growth poles and the spillover of productivity to the surrounding regions (Bristow and
Healy, 2014b).

In summary, the thesis highlights that the efficacy of this policy is highly contextual, and
emerges only when viewed through spatially disaggregated, temporally conditional and
multidimensional contexts. The use of lagged econometric models orienting regional per-
formance indicators contribute significantly to the literature on place-based development
and the territorial logic of EU investment policy (Crescenzi and Giua, 2018b).

6.2. Reflections and Concluding Remarks

This thesis explored the driving role of EU Cohesion Policy funding in regional and
national economic development in three structurally different Member States: Czechia,
Bulgaria, and Romania. This thesis does not to think of the funding effects in singular
terms (i.e., immediate, homogeneous), but acknowledges that the effects are complex—
this includes identifying temporal lags, institutional unevenness, and territorial variations
in a multi-dimensional and spatially disaggregated manner.

The contribution of the research is in documenting the empirical results but also the
structure that is offered for valuing cohesion policy impacts in institutionally heteroge-
neous and spatially uneven contexts. In particular, the three-tier analysis—comprising
national and sub-national levels, firm-level dynamics, and dual-method approaches to
productivity—suggests the idea of granularity, temporality, and territorial specificity for
policy evaluation.

As a methodology, which included lagged panel regression models supported by visual
analytical tools, this thesis provides a scalable and replicable strategy for the assessment
of EU funding efficiency in the future. This strategy encourages both scholars and pol-
icymakers alike, to make use of the funding data as more than just a single headline
indicator, but also to examine the underlying structural conditions, including absorptive
capacity, entrepreneurship, and the quality of governance.
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Remarkably, these findings recommend a reconsideration of how we define and measure
success in cohesion policy—moving away from a preoccupation devoted to fund absorption
rates or more recent GDP growth, and putting more focus on longer-term transformation
(e.g. improvements in productivity (especially TFP), sustainable enterprise development,
institutional learning at the regional level, etc.).

In summary, this thesis advances the discussion on regional convergence not merely by
providing new empirical evidence, but by providing for a more adaptive, differentiated and
place-based evaluation culture to inform cohesion strategy. While the European Union
contends with new challenges (climate transition; digital equality; etc.), so too should
cohesion policy evolve, along with the analytical tools used to inform and assess it.

6.3. Policy Implications and Territorial Insights

The results of this thesis provide practical, evidence-based implications to help shape
the future of EU regional development policy. Cohesion Policy remains a key tool in
facilitating economic development, but the analysis shows that financial transfers are not
the only solution in achieving convergence on the economic front. In fact, the positive
impact from this funding is influenced heavily by contextual factors, in particular institu-
tional quality, absorptive capacity, and the strategic fit of regions receiving support from
regional variety within the Union.

Overall, there is ample evidence of enduring inequalities amongst structurally lagging
areas such as North-East Romania and South-Central Bulgaria and urban regions like
Cluj-Napoca and Sofia, with access to high levels of EEC financial support. While fund-
ing is a necessary condition, underperforming regions remain laggards due to unending
weaknesses in governance, low absorptive capacity, and limited project delivery, while
growth hubs have used these funds more effectively towards enterprise development and
capital build-up.

These patterns demonstrate that territorial inequality across the EU is not just geo-
graphically distinct but is also institutionally unequal. Lagging regions and their respec-
tive authorities usually do not possess the necessary expertise, administrative structures,
technical knowledge, or fiscal capacity needed for the effective development of regional
strategies or indeed any planning for development at all. This supports the thesis’ reason-
ing that Cohesion Policy should move forwards with a more differentiated, performance-
differentiated, and context-referent approach of regional policy in the future.

In order to increase the contribution Cohesion Policy makes to regional development,
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future EU Cohesion Policy needs to consider several strategic priorities. First, it should
make funding outcomes about implementations, not about allocation rewards; that is,
funding should be linked to measurable outcomes such as improvements in total factor
productivity (TFP) and enterprise survival rate. Second, it must work with national
governments to provide stable investment in both institutional and technical capacity
building, including public administration reform, reforming planning systems, and devel-
oping routine digital planning tools. Third, it should address institutional bottlenecks
in lagging regions by structuring the operational programs on structural reforms aligned
with the EU priorities. Finally, it should enable a place-focused governance template
based on “place-led” characteristics, focusing on enterprise adaptive sectoral potentials
and structural constraints recognised at the NUTS-2 level.

Funding must be accompanied by investment; a priority area for future Cohesion Policy
would be investments associated with productivity gains, also associated with smart-
specialisation, entrepreneurship ecosystems, and digital infrastructures.

Ultimately, Cohesion Policy is about much more than just the total quantum of money
it gives away. Its real success is about how well, effectively, are we using public funds to
develop regional capabilities knowing that are different, unique, unjust and uneven across
Europe’s regional geographies. An intelligent and reflexive approach and vision, focused
on territorial specificity and institutional capability, is a necessity for the transformative
functions of Clay’s Cohesion Policy.

6.4. Strategic Implications and Directions for Future

Research

The empirical evidence presented in this thesis highlights both the transformative po-
tential and the practical constraints of EU Cohesion Policy across heterogeneous regional
landscapes. While funding allocations play a foundational role, their success is highly
contingent upon territorial characteristics—particularly the strength of local institutions,
governance quality, and absorptive capacity (Rodríguez-Pose, 2013a; Charron et al., 2014).

Persistent disparities between innovation-driven urban centers—such as Cluj-Napoca,
Prague, and Sofia—and structurally lagging regions like North-East Romania or South-
Central Bulgaria reflect the uneven geography of institutional functionality (Iammarino
et al., 2019; Crescenzi and Giua, 2016). These disparities are not only economic but
embedded in administrative capacity, human capital distribution, and strategic planning
systems. As such, cohesion policy must transcend uniform distribution models and em-
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brace a differentiated, performance-oriented, and institutionally grounded logic (Bachtler
et al., 2017).

To maximize impact, future cohesion strategies should reward institutional effective-
ness, not only financial absorption or demographic need (Ederveen et al., 2006); support
administrative modernization in underperforming regions through targeted technical as-
sistance, training, and digital governance infrastructure (Mendez and Bachtler, 2022);
align investments with broader EU transitions, particularly the Green Deal and Digi-
tal Europe frameworks (Commission, 2021); and promote place-based governance models
that reflect regional capabilities, sectoral profiles, and socio-economic challenges (Barca,
2009).

At the same time, this research acknowledges several limitations that present opportu-
nities for further exploration. First, the analysis did not disaggregate cohesion funding
by sector due to data availability constraints. Sectoral heterogeneity—particularly across
manufacturing, services, and agriculture—may significantly shape the effectiveness of pol-
icy investments (Percoco, 2017). Future research should pursue more granular data on
fund allocation by sector and project type.

Second, while HRST was employed as a proxy in the dual TFP estimation strategy, it
was not used as a control variable in the econometric models. As a result, the broader
institutional and labor market impacts of human capital could not be fully assessed. Fu-
ture work may consider integrating HRST alongside governance and education indicators
to capture these mechanisms more comprehensively (Rodríguez-Pose and Cataldo, 2015).

Third, the empirical approach relied on fixed-effects panel regression and did not ac-
count for spatial spillovers or regional interdependencies. Given that cohesion policy
is explicitly designed to reduce territorial inequalities, incorporating spatial econometric
techniques—such as spatial lag or spatial error models—could significantly enrich future
evaluations of policy diffusion and cross-regional learning (Bouayad-Agha et al., 2013;
Fratesi and Perucca, 2019a).

Lastly, this thesis focuses on the 2014–2020 programming period. Although analytically
useful, this captures only a single phase of a multi-cycle policy framework. Longitudinal
studies spanning multiple EU budget cycles would offer stronger insights into cumulative
effects, delayed responses, and institutional learning over time, particularly in regions
with slower absorption trajectories (Piatkowski and Grosse, 2020; Bachtler et al., 2016a).

In summary, this research confirms that cohesion policy holds substantial potential
as a catalyst for regional transformation—but only when embedded within territorially
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intelligent, institutionally robust, and evidence-based frameworks. The future of EU
cohesion depends not just on where money flows, but on how strategically, adaptively,
and equitably it is translated into regional development outcomes.
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Appendix A:

Full Names of Abbreviated NUTS-2 Regions

Czechia

Abbreviation Full Region Name

Praha Hlavní město Praha
Stř. Čechy Střední Čechy
Severozáp. Severozápad
Severových. Severovýchod
Jihozáp. Jihozápad
Jihovchod Jihovýchod
Jihových. Jihovýchod
Stř. Morava Střední Morava
Česko Česká republika (national average)

Romania

Abbreviation Full Region Name

Sud-Munt. Sud-Muntenia
Bucures,ti Bucures,ti-Ilfov
Macro P1 Macroregiunea Unu
Macro P4 Macroregiunea Patru
Nord-Est Nord-Est
Centru Centru
Vest Vest
Sud-Vest Oltenia Sud-Vest Oltenia
Sud-Est Sud-Est
Nord-Vest Nord-Vest
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Bulgaria

Abbreviation Full Region Name

Yugozap. Yugozapaden
Yugoiztoch. Yugoiztochen
Yugo.&Y.T. BG Yugozapadna i Yuzhna Tsentralna Bulgaria
Yuzh. Tsentr. Yuzhen Tsentralen
Sev. & Yug. BG Severna i Yugoiztochna Bulgaria
Severoiztoch. Severoiztochen
Severozap. Severozapaden
Severen Tsentr. Severen Tsentralen
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