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Abstract

The European Union (EU) seeks to reduce regional disparities and foster economic growth
through substantial financial support to its member states. However, the effectiveness of
this support on regional convergence remains ambiguous. This study employs a Systematic
Literature Review (SLR) of 33 articles (2012-2024) to evaluate the impact of EU funding on
regional convergence and identify gaps in the literature. Findings indicate that convergence
effects are often treated as spillovers or conflated with general economic growth. The
review highlights the need for more nuanced analyses of specific instruments, such as
the European Social Fund (ESF), particularly regarding their effects on unemployment,
education, social inclusion, and public services. Research remains concentrated at the
NUTS-2 level, neglecting smaller NUTS-3 regions. Future studies should disaggregate
fund assessments, incorporate interaction terms between funds and target areas, and focus
on specific regional outcomes to better understand the mechanisms driving convergence
beyond aggregate spending effects.

Keywords: European Union (EU); EU financial support; European Social Fund (ESF); regional
convergence; regional disparities; economic growth; systematic literature review (SLR)

1. Introduction

The main goal of the European Union’s Cohesion Policy (also referred to as EU
Regional Policy) is to reduce regional disparities, improve living conditions, and support
balanced territorial development among its member states. While the European Union
pursues multiple objectives through various programmes, Cohesion Policy specifically
targets territorial inequalities and regional convergence [1,2]. The overall objectives of the
Cohesion Policy for the 20142020 period were to prioritize investments in growth and jobs,
as well as European territorial cooperation. To achieve these aims, the European Structural
and Investment Funds (ESIFs) allocated €731 billion [3] to reduce regional disparities and
bring them closer to EU averages [1]. ESIFs appear to be a significant source for enhancing
quality of life and advancing the processes of regional convergence in Europe [4]. The EU
Cohesion Policy (CP) plays a vital role in promoting regional convergence by fostering
economic growth and supporting less developed regions, although challenges such as
uneven fund distribution and persistent disparities remain [5-8]. Efforts remain focused
on achieving balanced development to ensure that all regions, including less attractive
and lagging ones, can compete economically [2]. In this context, this perspective aligns
with the broader debate suggesting that reducing territorial inequalities can resemble
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“fighting gravity”, as structural forces often reinforce regional disparities despite policy
interventions [9].

While prior systematic literature reviews, such as Klarin et al.’s [10] study on con-
vergence processes, have focused on developing a broad taxonomy and typology of con-
vergence across various industries, technologies, and markets, this research takes a more
targeted approach by examining the impact of European Union financial support on re-
gional convergence. Unlike the interdisciplinary scope of Klarin et al.’s [10] which analyzes
convergence as a global phenomenon influenced by scientific, technological, and market
dynamics, this article narrows its focus to evaluate the specific role of EU cohesion policies
in addressing regional disparities. Similarly, Sharma, P. and Sharma, N. [11] conducted a
bibliometric analysis of the convergence hypothesis using records from Scopus database
(2000-2020), emphasizing convergence studies in developed economies and identifying
a significant research gap concerning emerging economies. This article contributes to the
existing body of literature by providing a more focused synthesis of studies examining
the role of EU financial support in regional convergence and aims to complement prior
reviews [10,11]. Systematic reviews of the literature, including those of Klarin et al.’s [10]
and Sharma, P. and Sharma, N. [11], have analyzed convergence as a process and identified
a lack of regional analysis in underdeveloped areas. Moreover, previous studies do not
reach a consensus on whether EU financial support has a positive or negative impact on
regional convergence. This lack of consensus is largely due to fundamental inconsistencies
in how ‘regional convergence’ is defined and measured, often conflating it with broader
economic growth, and a notable absence of granular analysis concerning specific fund
impacts and regional levels.

Within the empirical literature on regional economics, convergence is typically in-
terpreted through two complementary concepts: B-convergence and o-convergence. [3-
convergence refers to the tendency of less developed regions to grow faster than more
advanced ones, whereas o-convergence captures the reduction in dispersion in regional
income levels over time. Importantly, higher GDP growth does not automatically imply
convergence, as regions may grow at different speeds without reducing structural dis-
parities. Growth indicators dominate the literature partly due to data availability and
established econometric traditions, which can obscure the distinction between growth and
true convergence outcomes [12].

Considerable uncertainties persist with respect to the efficacy of regional assistance,
and some studies show that the influence of structural funds on GDP and employment con-
vergence is negligible or even adverse. A substantial academic debate has also been shaped
by influential contributions examining the effectiveness and territorial implications of EU
Cohesion Policy, including critical perspectives highlighting its role as both a development
instrument and a compensatory mechanism for lagging regions [13,14]. This underscores
the need for profound transformations in regional support frameworks [15,16]. Although
EU financial support is intended to promote regional convergence, its tangible impact
varies due to factors such as institutional quality and project management efficiency [17].

Given the extensive body of literature analyzing the impact of EU financial support
on regional convergence and the lack of conclusive evidence regarding its impact, we em-
ployed the adopted PRISMA method [18] and the protocol outlined by Tranfield et al.’s [19]
to conduct a systematic literature review (SLR). This review seeks to identify research gaps
and provide direction for future studies in this area.

The main aim of this study is to identify gaps in the existing literature on the impact
of EU financial support on regional convergence and to present the findings of an SLR. To
achieve this, three key objectives are addressed. First, it is necessary to determine whether
authors explicitly analyze the impact of EU financial support on regional convergence,
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consider it a spillover effect, or prioritize economic growth as the main outcome. Second,
the review examines the research models employed and identifies which specific funds are
analyzed. Third, it is essential to understand which regions are not thoroughly examined
in the existing literature. This article is intended to support further analysis of European
Union funds aimed at fostering regional cohesion by summarising how existing studies
assess convergence-related outcomes.

2. Method

This review used a systematic approach, following the PRISMA 2020 [18] guidelines
and protocol outlined by Tranfield et al.’s [19]. The PRISMA method defines clear steps from
the formulation of research questions to the presentation of results, allowing a structured
literature search, selection, and analysis process. PRISMA guides authors in justifying their
review process, specifying the techniques applied, and presenting the conclusions reached,
which ultimately strengthens the reliability and repeatability of systematic reviews. To
mitigate selection bias and ensure reliability, the screening and full-text assessment of
articles, as well as subsequent data extraction, were performed independently by two
reviewers. Discrepancies were resolved through consensus or consultation with a third
reviewer. The method was adopted to ensure the quality of the selected articles, the
adherence to inclusion and exclusion criteria, the selection process, and the summarization
of results. However, we focused on qualitative information and excluded steps specific to
meta-analysis or quantitative measurements. Meanwhile, the Tranfield et al.’s [19] protocol
complements the PRISMA method by outlining a three-stage process for article selection:
planning the review, conducting a review, and reporting the data. In essence, the SLR
framework is based on an exhaustive literature search, a systematic selection process, data
collection process, and synthesis of the findings. The main focus is to answer the common
question, what is the impact of EU financial support on regional convergence, according to
articles from the Scopus (Elsevier B.V., Amsterdam, The Netherlands) or Web of Science
(Clarivate, London, United Kingdom) databases? And it is to identify gaps in the literature
for future research.

This approach will assist in elucidating the primary question and will seek to elucidate
the subsequent objectives:

1. Toascertain whether authors explicitly scrutinize the influence of EU financial support
on regional convergence, or if it is considered a spillover effect or conflated with
broader economic growth.

2.  Investigate the research frameworks and variables employed, including defining
which EU funds are examined and their specific target areas.

3.  Identify regions that are inadequately addressed in the prevailing literature.

The inclusion and exclusion parameters depend on the subsequent dimensions: the
subject matter, the type of publication, the date of publication, the language, and the
database. The articles must be relevant to the subject of the impact of the EU’s financial
support on regional convergence and must be peer-reviewed journal articles published
between 2012 and 2024 in English and cataloged in the Scopus or Web of Science (WoS)
database. Articles that do not satisfy these parameters are omitted from the review.

The search strategy uses keywords and Boolean operators to retrieve the relevant
articles from the Scopus and WoS databases. The keywords are derived from the research
question, and the literature is grouped into three categories: the EU’s financial support,
regional convergence, and assessment. The Boolean operators are used to combine the key-
words and refine the search results. The search string is as follows: (“EU” OR “European
Union” OR “Europe countries” OR “Europe” OR “European countries”) AND (“Structural
funds” OR “funding” OR “financial support” OR “Cohesion policy” OR “Cohesion” OR
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“European fund” OR “Social fund” OR “Cohesion fund”) AND (“impact” OR “assessment”
OR “effect” OR “influence” OR “outcome”) AND (“regional convergence” OR “regional
disparities” OR “convergence” OR “geographical convergence” OR “territorial cohesion”
OR “regional integration”). The search is limited to the articles’ title, abstract, and keywords
and was conducted on 28 August 2024-432 documents were received in the Scopus database.
To exclude unnecessary articles from the list, we apply limits to source type “Journal”,
document type -“Article”, publication stage -“Final”, subject area-“Social sciences” and
“Economics, Econometrics and Finance”, with a year range starting from 2012-present and
language-English (full database search codes are provided in Appendix A (Scopus) and
Appendix B (Web of Science)). After applying these limits, we received 186 documents in
the Scopus database and grouped them according to relevance. To assess the effectiveness
of EU support, it is necessary to look at the situation before the implementation of the
2014-2020 EU support program and during and after its conclusion. Published articles
from 2012 onwards provide sufficient information to understand the situation in earlier
periods. At the same time, restricting the time window to studies published from 2012
onwards may limit the inclusion of earlier evaluations related to the 2007-2013 program-
ming period. Consequently, some methodological insights from earlier policy assessments
may not be fully captured in this review, which should be considered when interpreting
the scope of the findings. An identical inquiry was executed in the WoS database. After
the implementation of these constraints, we proceed with 129 articles. Using Zotero soft-
ware (Corporation for Digital Scholarship, Fairfax, VA, USA, version 7.0.7), we excluded
58 duplicate records from the total (from Scopus: 186, WoS: 129) articles. It should also be
noted that a significantly lower number of research articles examines the influence of EU
financial assistance on regional convergence compared to its influence on economic growth.
Even though the authors mention in the abstract that the research is about the impact
on regional convergence, they describe economic growth in the results. If we apply the
same search to articles in the Scopus and WoS databases but replace the focus on ‘regional
convergence’ with ‘economic growth” using analogous filtering, we get twice as many
articles. To ensure transparency and clarity in our SLR methodology, the complete selection
process is illustrated in Figure 1 (the figure created using Lucidchart (Lucid Software Inc.,
South Jordan, UT, USA, accessed 2024)).

To select suitable articles for SLR, it is essential to assess the criteria by which appropri-
ate articles are included in the analysis. Articles that did not fulfill the research objectives
were excluded if they did not satisfy the subsequent criteria: (a) no empirical investigation
was performed, (b) the abstract explicitly articulates that the EU support effect on regional
convergence is merely a spillover effect, (c) the authors did not evaluate the effect of EU
financial assistance but rather examine the influence of other determinants on regional
convergence, (d) authors evaluated specific regions or countries outside the context of EU
financial support or focused solely on a single, non-EU country, (e) they evaluated not the
effect but rather the alterations in regions, (f) they assessed the effect solely after a particular
political occurrence, (g) they only correlated keywords but did not analyze the actual effect.

Criterion (b) was applied to keep the review focused on studies where regional
convergence is analysed as a primary outcome. Some research examines convergence
only indirectly through growth dynamics or broader development processes; including
such studies could reduce comparability across empirical designs. At the same time, this
decision may have excluded contributions discussing indirect mechanisms, which should
be considered a limitation of the review.
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Data collection

Screening

Included

Search string

Search is limited to the title, abstract and

The search string : ("EU" OR "European Union" OR
"Europe countries’ OR "Europe” OR “European
countries") AND ("Structural funds" OR "funding” OR
“financial support" OR "Cohesion policy" OR
"Cohesion" OR "European fund" OR "Social fund" OR
"Cohesion fund") AND ("impact" OR "assessment"
OR "Effect" OR "influence" OR "outcome") AND
("regional convergence" OR "regicnal disparities” OR
"convergence" OR "geographical convergence" OR
"territorial cohesion" OR "regional integration”

keywords of the articles

Scopus Web of Science
432 references found 465 references found

TOTAL references found:
897

Excluded: 582 studies
(based on the following
criteria):

-Source type: "Journal;
-Document type: "Article";
-Publication stage: "Final";
-Subject area: "Social sciences”,
"Economics, Econometrics and
Finance"

-Year range: starting from 2012
-Language: english;

-Added keywords related to the
topic

315 studies screened
(Title, abstract, sample file)

58 dublicates remowed

Assessed 257 studies for

full text. 224 studies were excluded for not

meeting subsequent criteria:

a) No empirical investigation;

b) The abstract states that EU support on
regional convergence is merely spillover effect;
c) If authors evaluate other factors on regional

convergence instead of EU support;
d) when authors evaluate specific regions, or
countries;
e) if they evaluate not the effect but rather the
alterations in regions;
f) if author assess the effect only after specific
political event;
g) if they only correlate keywords but not
analyze the actual effect

33 studies included in
review

Figure 1. Articles selection process, created by Authors.
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To improve clarity regarding the selection process, the exclusion criteria presented in
Figure 1 are further explained. Criteria (d), (e) and (f) were introduced to maintain concep-
tual consistency with the study’s objective, which focuses specifically on the measurable
impact of EU financial support on regional convergence. Studies were excluded under
criterion (d) when regional analyses were conducted outside the context of EU funding
instruments. Criterion (e) removed studies describing regional transformations without
empirically estimating policy effects, while criterion (f) excluded research centred solely
on post-political events or institutional changes not directly linked to cohesion funding
mechanisms. These restrictions inevitably reduced the sample size but were applied to
ensure analytical comparability across selected studies.

According to our PRISMA 2020 [18] guidelines and the proposed methodology by
Tranfield et al.’s [19], all relevant characteristics from chosen articles should be extracted
into a data extraction form (Appendix C). This table should include author characteristics,
publication date, research period, type of funding, region, method, outcome variable, and
effect on regional convergence.

3. Results

The SLR analyzed 33 publications focusing on the influence of EU financial support on
regional convergence. The analysis does not provide a uniform or unequivocal conclusion
regarding the impact of EU financial support on regional convergence. Of the 33 articles
reviewed, 58% report a positive impact, 21% a negative impact, 18% a mixed impact, and 3%
no impact on regional convergence. Various reasons are proposed by the authors to explain
these differences. To provide a more systematic explanation of the variation in reported
effects, Table 1 presents a comparison matrix linking effect direction with methodological
design, spatial scale, funding typology, and temporal scope across the reviewed studies.

Table 1. Comparison matrix linking effect direction with methodological and contextual characteris-
tics of the reviewed studies.

Study Characteristic Positive Effects Mixed Effects Negative Effects
Methodology tvpe Beta;rzlc;rll\;sr%:?sciire:nd Growth and time-series Sigma-convergence or
8y tYp p & approaches [22,23] spatial designs [1,16]

models [4,20,21]

Regional level

Mostly NUTS-2 More frequent at NUTS-3

Mixed territorial scales [26]

analyses [24,25] level [27,28]
. Broqd ESIF./ Specific EU funding Targeted or specialised
Funding focus Cohesion Policy allocations [31] funding schemes [32]
programmes [2,29,30] &
Temporal scope Long-term multi-period Medium programming Recent or shorter
P p studies [33] periods [34] evaluation windows [35]

Dependent variable focus

Composite or
multidimensional
indicators [22,26]

Growth-based
indicators [20,27]

Inequality and cohesion
metrics [1,36]

The matrix suggests that variation in reported effects is associated with method-
ological choices and the selection of dependent variables, suggesting that differences in
research design partly explain the heterogeneity of findings across the literature. Specif-
ically, studies employing beta-convergence and panel regression models tend to report
positive effects [4,20,21], while those using sigma-convergence or spatial designs more
frequently find negative or limited effects [1,16], suggesting that the choice of econometric
approach substantially shapes the conclusions drawn.
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For instance, the impact of cohesion investment tends to be lower in more developed
regions and may even be negative in some cases, as these regions receive fewer investments
relative to their GDP and a smaller share of the budget [7]. Maynou et al. [21] argues
that regional disparities have decreased over the last twenty years, but the analysis results
heavily depend on the variables used to evaluate the impact. Economically stronger regions
tend to utilize EU funding more efficiently, benefiting from advanced technology, human
resources, and organizational capacity to manage projects effectively [1]. Bourdin [27]
highlights that the effects of the Cohesion Policy vary significantly across regions, reflecting
spatial heterogeneity. This suggests that in some areas, the policy may positively influ-
ence development, while in others, the impact may be less pronounced or even adverse,
depending on regional circumstances and contexts. While certain EU regions are experienc-
ing convergence, significant disparities persist, underscoring the challenges of achieving
uniform social cohesion across the union [22].

The analysis reveals a strong emphasis on economic growth outcomes in the existing
literature, while the specific focus on regional convergence appears less prominent. For
instance, almost half (42%) of the reviewed articles examined the impact of EU financial
support on regional convergence as a secondary role or spillover effect (Figure 2).

Effect on regional convergence ® Mixed @Negative @ No Effect @ Positive

15
L]
@ 10
(=)
2
| =
<
-
o
-
=
3
o
(&)
5
1l NN
0
Regional Economic growth Other Development Income growth ncome inequality
convergence gaps

Outcome variable

Figure 2. Count of Articles by Outcome variable and Effect on regional convergence, created
by Authors.

To address this conceptual ambiguity, Table 2 categorises all reviewed studies accord-
ing to the dependent variables used to evaluate EU financial support. The table highlights
substantial variation in how outcomes are measured, ranging from GDP growth and GDP
per capita dynamics to inequality measures, territorial cohesion indices, and only a limited
number of direct convergence metrics. This diversity of dependent variables reflects a
deeper conceptual inconsistency within the literature rather than simple methodological
diversity. Growth-based indicators capture changes in economic performance, whereas
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convergence metrics assess the reduction in regional disparities. Similarly, inequality indi-
cators and composite territorial indices represent different analytical dimensions of regional
development. As a result, studies relying on heterogeneous dependent variables cannot be
directly compared as equivalent tests of regional convergence. Consequently, comparing
findings derived from fundamentally different dependent variables undermines the ability
to draw robust conclusions about the effectiveness of EU cohesion policy.

Table 2. Conceptual categorisation of reviewed studies according to the dependent variables used to
evaluate EU financial support and regional convergence outcomes.

Dependent Variable Studies

Sigma-convergence metrics Bolea et al. (2018) [37]

GDP/GDP growth (growth-based outcomes)

Bouayad-Agha et al. (2013) [20]; Bourdin (2019) [27];
Breidenbach et al. (2019) [16]; Butkus et al. (2020a) [29];
Butkus et al. (2020b) [38]; Butkus et al. (2020c) [17];
Butkus et al. (2019) [39]; Butkus et al. (2020d) [40];
Diukanova and Lopez-Rodriguez (2014) [30];
Smetkowski (2013) [28]

GDP per capita growth indicators

Koudoumakis et al. (2021) [33]; Maynou et al. (2016) [21];
Pinho et al. (2015) [23]; W6jcik (2021) [41]

Doran and Jordan (2013) [42]; Furceri et al. (2022) [43];

Inequality and regional disparity indicators Savoia (2024) [25]; Kyriacou and Roca-Sagélés (2012) [24];

Mogila et al. (2022) [1]

Calegari et al. (2023) [44]; Crucitti et al. (2024) [7];

Composite territorial cohesion and regional Medeiros et al. (2023) [36]; Morollon and Garcia (2023) [32];

development indices Novosak et al. (2015) [34]; Czudec et al. (2019) [26];

Vukasina et al. (2022) [4]

Non-convergence outcome indicators

Dawid et al. (2014) [45]; Lafuente et al. (2020) [22];
Lopez-Villuendas and del Campo (2024) [35];
Kersan-Skabic and Tijanic (2017) [31]; Dotti (2016) [46];
Surubaru (2021) [47]

Articles have examined financial support’s direct impact on economic growth [4,7,
20,21,23,27,30,32,36,46,47], income growth [37], income inequality [42] and development
gaps [26]. One study employed sigma-convergence metrics to assess the dispersion of
income across regions over time, offering a distributional perspective on convergence
dynamics distinct from growth-based approaches [37]. Meanwhile, 47% of studies have
attempted to measure and evaluate the effectiveness of the EU’s interventions in promoting
regional convergence [1,17,24,25,28,33-35,39,43-45]. Butkus et al. [29] and Bouayad-Agha
et al. [20] highlight the spillover implications of EU cohesion policies, often recognizing
economic growth as a direct outcome while regional convergence is suggested as a sub-
sequent effect. Investigations utilizing a variety of frameworks, such as spatial dynamic
models and general equilibrium models, reveal that growth serves as the principal metric,
overshadowing convergence indicators. This significant proportion of articles treating
regional convergence as a secondary or spillover effect, coupled with the use of economic
growth indicators as proxies for regional cohesion, points to a pervasive tendency in the
literature to conflate these distinct concepts.

This dominance of growth-based indicators may be explained by the availability of
harmonised GDP datasets and the widespread use of growth regression frameworks in
regional economics. However, reliance on growth metrics may obscure spatial inequality
dynamics, particularly when convergence is interpreted solely through average income
performance rather than distributional changes across regions.
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In addition, differences in spatial scale contribute to variations in empirical findings.
While many studies rely on NUTS-2 level data, analyses conducted at the NUTS-3 level
often reveal stronger internal heterogeneity within regions, which may remain hidden in
higher-level aggregations. As a result, conclusions regarding convergence dynamics may
vary depending on the regional scale applied, highlighting the importance of methodologi-
cal choices in spatial analysis.

This methodological approach complicates the direct and precise assessment of EU
financial support’s effectiveness in achieving its stated goal of reducing regional disparities.
The analysis of Figure 2 therefore emphasises that economic growth is often measured due
to data availability and established modelling traditions, which may limit the ability to
capture true convergence dynamics. Several studies included in the sample also report
mixed or inconclusive effects of EU financial support, particularly in regions characterised
by structural disparities and institutional differences. Evidence from Central and East-
ern European regions suggests that cohesion funding outcomes may vary depending on
regional context and implementation capacity [16,43]. Moreover, findings differ across
methodological approaches, as growth-based econometric models sometimes produce
different interpretations compared to spatial or quasi-experimental analyses [20,39].

The review also highlights that existing research on the impact of EU financial support
on regional convergence often aggregates different funds, such as the Cohesion Fund (CF)
and the European Regional Development Fund (ERDF), the European Social Fund (ESF)
and the ERDE, or the broader Cohesion Policy (ESIFs) and EU funding. 52% of the articles
examined assess the impact of the ESIFs (Figure 3). While these studies provide valuable
insights, they lack granular analysis of individual funds, which hinders a comprehensive
understanding of their specific contributions.

1(3%)

2 (6%)

Funding type
@ ESIFs (Cohesion policy)

@ERDF, ESF

17 (52%) @®EU funding
@®ERDF and CF
®Horizon 2020

10 (30%)

Figure 3. Count of Articles by Funding type, created by Authors.

Such aggregation may reflect several factors. First, disaggregated fund-level datasets
are often incomplete across regions and programming periods, which encourages re-
searchers to rely on aggregate ESIF indicators. Second, many empirical models adopt
growth-oriented frameworks where total funding intensity is used as a proxy for policy
exposure. Finally, aggregation may also result from established conventions in cohesion
policy evaluation literature, where ESIFs are treated as a unified intervention despite
differences in thematic objectives.

For example, Savoia [25] indicates that the impact of the Cohesion Policy is multi-
faceted and shaped by various structural factors, such as human capital, governance quality,
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NUTS-1 and NUTS-2

NUTS-2 and NUTS-3 9%

Selected regions 15%

and territorial capital, all of which enhance policy effectiveness. As a result, while the
overall effect of the Cohesion Policy on convergence is generally positive, its efficacy varies
significantly depending on regional characteristics and the socioeconomic context. This
underscores the importance of conducting in-depth analyses of targeted funds and specific
areas to accurately assess their impact.

While investigations frequently evaluate regional inequalities at the NUTS-2 level or
concentrate on particular areas aligned with research aims, there is a significant deficiency
in studies exploring inequalities at the more detailed NUTS-3 level. Given the potential lack
of NUTS-3 level information in certain areas, authors may have been obliged to conduct
their evaluations at the NUTS-2 level. A major constraint limiting the expansion of NUTS-3
level analyses is the restricted availability of harmonised datasets across several key policy
dimensions. While GDP per capita and selected labour market indicators are partially
available at finer spatial scales, many variables relevant to cohesion policy evaluation
remain incomplete or inconsistently reported at the NUTS-3 level. In particular, detailed
ESF expenditure by thematic objective, indicators capturing implementation quality, in-
stitutional capacity measures, and multidimensional social inclusion variables are often
aggregated at NUTS-2 or national levels. This limits the ability to directly estimate disaggre-
gated policy effects at smaller territorial scales. Moreover, temporal coverage at NUTS-3 is
frequently shorter and subject to methodological breaks due to statistical revisions, which
complicates longitudinal convergence analysis. These data constraints affect the feasibility
of applying advanced econometric strategies, such as dynamic panel models or disaggre-
gated policy interaction frameworks, because missing observations reduce statistical power
and may introduce selection bias. As a result, although NUTS-3 analysis offers greater
spatial precision, future research must carefully balance methodological ambition with
data availability when designing empirical studies of regional convergence. In Figure 4,
the authors highlight that the analyses mostly focus on the NUTS-2 regional level. Of the
33 articles reviewed, 13 analyzed NUTS-2 level regions, and only 5 examined NUTS-3 level
regions. Butkus et al. [40] emphasize the importance of focusing on smaller territorial units,
like NUTS-3 regions, to effectively address regional disparities. This is crucial because
significant disparities exist within these smaller regions, which are often overlooked in
broader analyses.

NUTS-2 and NUTS-4 3%

Region

NUTS-2 39% ®NUTS-2
®NUTS-3

Selected regions

®NUTS-1
@ NUTS-1 and NUTS-2
@ NUTS-2 and NUTS-3
®NUTS-2 and NUTS-4

NUTS-3 15%

Figure 4. Count of Articles by Region level, created by Authors.
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4. Discussion and Future Directions

Due to the strict inclusion criteria and the qualitative nature of the SLR, this study
should be interpreted as a focused article rather than a comprehensive analysis of all
cohesion policy literature. The SLR findings suggest that the impact of EU financial support
on regional convergence is not uniform. As shown in Table 2, the reviewed studies rely on
conceptually different dependent variables, which limits cross-study comparability. This
heterogeneity complicates synthesis and may partly explain why conclusions about EU
cohesion policy effectiveness remain mixed.

Even authors who have analyzed the impact on regional convergence, upon closer
examination, have primarily assessed economic growth dynamics. Crucitti et al. [7] found a
positive long-term impact of the European Structural Funds on regional cohesion. However,
their calculations explicitly state that the impact is on regional economic growth. They
measure the outcome of regional convergence in terms of GDP variation, the standard
deviation of regional GDP, GDP per capita distribution ratios, and the “Theil” index.
Meanwhile, Mogila et al. [1] argue that, while the Cohesion Policy significantly impacts
regional convergence, this effect diminishes in the long term.

The analysed studies rarely identify which specific policy areas or funding mech-
anisms are most directly associated with improvements in regional convergence. The
wide range of factors evaluated across the analysed studies suggests that identifying the
precise mechanisms through which funding contributes to regional convergence remains
methodologically challenging. For example, Lépez-Villuendas and del Campo [35], in their
study, included structural funds in the analysis as eligibility criteria for regions. Eligibility
for structural funds is indicated by a dummy variable in the model. This variable is set to 1
when a NUTS-3 region is eligible for funds in a specific year and 0 otherwise. However, it
is crucial to acknowledge that this variable reflects only the policy status of regions and not
the actual expenditure or the effective funding received by the regions. These observations
also highlight important data-related limitations. Detailed information on ESF expendi-
ture disaggregated by policy area at the NUTS-3 level remains limited, which constrains
fine-grained spatial analyses of convergence dynamics. Furthermore, empirical strategies
based on 3-convergence models that incorporate funding variables may face identification
challenges, including endogeneity and potential reverse causality, as financial support is
often allocated to regions already experiencing structural disadvantages. These factors
should be considered when interpreting estimated relationships between ESF investments
and regional convergence outcomes.

These limitations also indicate several directions for future research on ESF. More
disaggregated analyses distinguishing between policy areas and target groups could help
clarify the mechanisms through which ESF interventions influence regional convergence.
A methodological precedent for such disaggregated policy impact analysis is provided by
Konstantakopoulou [48], who applies dynamic panel Generalised Method of Moments
(GMM) estimators to examine how different dimensions of financial development generate
heterogeneous effects. This approach illustrates how multidimensional policy variables
can be operationalised within a rigorous empirical framework. In addition, combining
programme-level indicators with regional datasets and applying methodologies capable of
capturing long-term structural effects may provide a more precise understanding of ESF
outcomes beyond short-term growth dynamics.

A similar challenge emerges when considering alternative modelling approaches
applied in the literature. Mogila et al. [1] employed the Hermin model, which is less
common in the analyzed literature and is often used to evaluate the impact of public
policies. This model covers general policy and how this policy affects macroeconomic
factors and whether this increases or decreases convergence, but it does not specifically
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identify which areas are most involved or have the most significant impact on improving
regional convergence.

Within the selected sample of studies included in this SLR, no articles explicitly
evaluate the impact of ESF on regional convergence as a primary research objective. The
ESF focuses on improving people’s well-being and was created to enhance social inclusion.
The ESF aims to reduce disparities by improving four areas such as unemployment, social
inclusion, education, and public services. For the 2014-2020 programming period, the
EU allocated €125 billion to the ESF, which is 17% of the ESIF budget. Kersan-Skabic
and Tijanic [31] identify unemployment rates and education levels as key determinants of
fund utilization, i.e., regions with higher education levels tend to manage funding projects
more effectively.

To determine the impact of ESF investments on regional convergence in the future, we
propose conducting a study that analyzes how fund investments allocated to specific areas
such as unemployment, social inclusion, education, and public services affect convergence.
Future ESF research should therefore move beyond aggregate expenditure measures and
explicitly disaggregate funding across targeted policy areas, implementation quality, and
regional absorption capacity. Such multidimensional disaggregation would allow capturing
heterogeneous policy effects that may remain hidden when only total ESF spending is
considered. Since the objective of EU cohesion policy is to promote regional convergence,
future research could benefit from a more explicit econometric specification linking disag-
gregated ESF investments to convergence dynamics. In this context, convergence can be
analysed within a standard growth regression framework, where the coefficient associated
with initial income levels reflects the speed of 3-convergence.

To make the functional form explicit, a disaggregated 3-convergence specification can
be written as:

Aln(GDPpcj) = a+ BIn(GDPpc;;—1) + YESF;
Y OrTarget Areay
k

Y_OxESF; x Target Areay;y
k

‘|‘}—Lj‘|‘}\t+€l‘t

where i denotes the region, ¢ denotes the time period, and k denotes the specific policy inter-
vention area (education, employment, or social inclusion), with summations taken over all
k policy areas. The interaction terms capture whether ESF investments have heterogeneous
effects depending on initial regional income levels. J; captures the independent effect of
each policy area, while 6 captures the heterogeneous effect of ESF investments across
policy areas. y; represents region-specific fixed effects, A; captures time effects, and ¢;; is the
error term. By explicitly separating ESF investments across policy areas, this specification
allows testing whether education-, employment-, or social-inclusion-oriented interventions
contribute differently to convergence outcomes.

Dynamic panel estimation using system-GMM could further address potential endo-
geneity and reverse causality issues, following the empirical strategy adopted by Konstan-
takopoulou [48].

It would include disaggregated ESF investment variables, targeted policy dimen-
sions, and interaction terms capturing heterogeneous convergence effects across interven-
tion areas.

5. Limitations

Like any other SLR, this one has its limitations. We used the Scopus and Web of
Science databases to perform precise keyword searches. While these are the most extensive
databases for our topic, this approach inevitably excludes articles published elsewhere.
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Our analysis was limited to articles published between 2012 and 2024, ensuring relevance
to recent policies and developments, but potentially excluding earlier studies that might
provide valuable historical context. Our keyword searches yielded varying results, but they
accurately reflect our research topic. In addition, we limited our search to English-language
articles. This choice excludes studies in other languages, but we believe that this has
a minimal impact on our overall findings because the majority of scientific articles are
in English.

6. Conclusions

The motivation for conducting the study was the growing body of literature on the
impact of EU financial support on reducing regional disparities, but this literature analyzes
vastly different areas. It is difficult to assign or classify the articles to a particular group
for comparison. Thus, it is essential to understand which areas remain less systematically
examined in the existing empirical literature. Of the 33 selected articles, it was found that
EU financial support has had a varied impact on regional convergence and there is no
unanimous consensus. A positive effect was observed in regions with higher absorptive ca-
pacities and a negative effect was observed in those lacking institutional quality and project
management. The SLR suggests that evidence remains limited within the selected sample
on studies that disaggregate ESF investments in targeted areas, such as unemployment,
education levels, social inclusion, and public services. The authors mostly analyze the
NUTS-2 regional level, although they argue that focusing on smaller regions, such as the
NUTS-3 level, is essential for effectively understanding regional problems. Future research
should focus on evaluating the impact of individual funds, such as the ESF, on regional
convergence by employing detailed economic models that consider factors such as targeted
investment areas, funding, and interactions between them.

Based on the gaps identified in this review, several research questions for future stud-
ies can be formulated: (i) How do disaggregated ESF investments across specific policy
areas influence regional convergence dynamics? (ii) To what extent do regional institu-
tional capacity and absorption conditions shape the effectiveness of EU financial support?
(iii) Does analysis at the NUTS-3 level reveal convergence patterns that remain hidden
at higher territorial aggregation levels? (iv) How do different econometric approaches,
including dynamic panel and spatial models, affect conclusions regarding cohesion pol-
icy effectiveness?
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“regional disparities” OR “convergence” OR “geographical convergence” OR “territorial
cohesion” OR “regional integration”)) AND PUBYEAR > 2011 AND (LIMIT-TO (SRC-
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WORD, “Europe”) OR LIMIT-TO (EXACTKEYWORD, “Convergence”) OR LIMIT-TO
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(EXACTKEYWORD, “Structural Funds”) OR LIMIT-TO (EXACTKEYWORD, “Economic
Development”) OR LIMIT-TO (EXACTKEYWORD, “Regional Integration”) OR LIMIT-TO
(EXACTKEYWORD, “Cohesion”) OR LIMIT-TO (EXACTKEYWORD, “Regional Growth”)
OR LIMIT-TO (EXACTKEYWORD, “European Funds”) OR LIMIT-TO (EXACTKEYWORD,
“Regional Convergence”) OR LIMIT-TO (EXACTKEYWORD, “Territorial Cooperation”) OR
LIMIT-TO (EXACTKEYWORD, “EU Funds”) OR LIMIT-TO (EXACTKEYWORD, “Regional
Cohesion”) OR LIMIT-TO (EXACTKEYWORD, “Funding”) OR LIMIT-TO (EXACTKEY-
WORD, “Europe 2020”) OR LIMIT-TO (EXACTKEYWORD, “European Cohesion Policy”)
OR LIMIT-TO (EXACTKEYWORD, “EU Structural Funds”) OR LIMIT-TO (EXACTKEY-
WORD, “Regional Policy”))

Appendix B. Full Web of Science Database Code

TS = (“EU” OR “European Union” OR “Europe countries” OR “Europe” OR “Euro-
pean countries”) AND TS = (“Structural funds” OR “funding” OR “financial support” OR
“Cohesion policy” OR “Cohesion” OR “European fund” OR “Social fund” OR “Cohesion
fund”) AND TS = (“impact” OR “assessment” OR “effect” OR “influence” OR “outcome”)
AND TS = (“regional convergence” OR “regional disparities” OR “convergence” OR “geo-
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Structural Funds” OR “Regional Policy”) OR KP = (“European Union” OR “Territorial
Cohesion” OR “Europe” OR “Convergence” OR “Cohesion Policy” OR “Regional Develop-
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Appendix C. Summary of Selected Studies

Table Al. Summary of selected studies on EU financial support and regional convergence (Part I).

e gs . . . Outcome
Citation Period Effect Region Funding Type Method Variable
Bolea et al. (2018) [37] 2000-2014 Positive NUTS-1 ESIFs (Cohesion Input-output Income growth
Policy) model
. NUTS-1; ESIFs (Cohesion [-convergence .
Bouayad-Agha et al. (2013) [20] 1980-2005 Positive NUTS-2 Policy) models Economic growth
Bourdin (2019) [27] 2000-2016 Positive NUTs3 ~ Dolfs (Cohesion  Spatial dynamic g i orowth
Policy) models
Breidenbach et al. (2019) [16] 1997-2007 Negative NUTS-2 ERDF, ESF Growth model Economic growth
> . NUTS-2; ESIFs (Cohesion f3-convergence Regional
Butkus et al. (2020c) [17] 2007-2013 Positive NUTS-3 Policy) models convergence
Quasi- Regional
Butkus et al. (2020d) [40] 2000-2006 Positive NUTS-3 ERDF, ESF experimental &
convergence
models
. . Quasi- .
Butkus et al. (2020b) [38] 2000-2013 Positive NUTS-2; ESIFs (Cohesion experimental Regional
NUTS-3 Policy) convergence
models
Quasi- Regional
Butkus et al. (2019) [39] 2007-2013 Positive NUTS-3 ERDF, CF experimental eglona
convergence
models
. Quasi- .
Butkus et al. (2020a) [29] 20002006  Negative NUTS-2; ERDE, CF experimental Regional
NUTS-4 convergence
models
Calegari et al. (2023) [44] 2007-2013 Positive Selected  ESIFs (Cohesion Other Regional
regions Policy) convergence
Crucitti et al. (2024) [7] 2014-2020 Positive NUTS-2 ERDF, ESF Spatial dynamic —p i growth

models

Table A2. Summary of selected studies on EU financial support and regional convergence (Part II).

I . . . Outcome
Citation Period Effect Region Funding Type Method Variable
Crudec et al. (2019) [26] 2004-2015 Mixed Selected ERDF, ESF Traditional panel  Development
regions models gaps
. o Selected Regional
Dawid et al. (2014) [45] All data Positive . ERDEF, ESF Other
regions convergence
Diukanova and Lépez-Rodriguez o : ESIFs (Cohesion Spatial dynamic .
(2014) [30] 2014-2020 Positive NUTS-2 Policy) models Economic growth
Doran and Jordan (2013) [42] 1980-2009 Positive NUTS-2 ESIFs (Cohesion L-convergence e inequality
Policy) models
. . NUTS-1; .
Dotti (2016) [46] 2000-2006 Positive NUTS-2 ERDF, ESF Other Economic growth
Furceri et al. (2022) [43] 1990-2014 Positive Selected EU funding Traditional panel Regional
regions models convergence
Kersan-Skabic and Tijanic . . Traditional panel
2017) [31] 20002013 Mixed NUTS-2 EU funding models Other
Kyriacou and Roca-Sagélés . -, : ESIFs (Cohesion Traditional panel Regional
(2012) [24] 1995-2006 Positive NUTS-2 Policy) models convergence
. B-and .
Koudoumakis et al. (2021) [33] 1986-2016 Positive NUTS-2 ESIFs (Cohesion -convergence Regional
Policy) convergence
models
Lafuente et al. (2020) [22] 2005-2018 Mixed NUTS-1 ESIFs (Cohesion Time-series Other

Policy)

models
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Table A2. Cont.
ceps . . . Outcome
Citation Period Effect Region Funding Type Method Variable
Lépez-Villuendas and del Campo 2000-2019 Negative NUTS-3 ERDE ESF Traditional panel Regional
(2024) [35] models convergence
Maynou et al. (2016) [21] 1990-2010 Positive NUTs2 ~ ESIFs (Cohesion  B-convergence g 1 ic orowth

Policy)

models

Table A3. Summary of selected studies on EU financial support and regional convergence (Part III).

e . . . Outcome
Citation Period Effect Region Funding Type Method Variable
Medeiros et al. (2023) [36] 2005-2020 Negative 1;8;2__%’ ESIF;EE?;T sion Other Economic growth
Mogila et al. (2022) [1] 2021-2027 Negative Selected EU funding Z-convergence Regional
regions models convergence
Morollén and Garcia (2023) [32] 2008-2019 Negative NUTS-2 Horizon 2020 6-c0;11;/§138ence Economic growth
Novosak et al. (2015) [34] 2007-2013 Mixed NUTS-1 ESIFs (Cohesion  Traditional panel Regional
Policy) models convergence
. . NUTS-1; .
Pinho et al. (2015) [23] 1995-2009 Mixed NUTS-2 ERDEF, ESF Growth model Economic growth
Savoia (2024) [25] 1989-2013 Positive NUTS-2 ESIFs (Cohesion  Traditional panel Regional
Policy) models convergence
Smetkowski (2013) [28] 20002008  Negative NUTs3  SIFs (Cohesion Other Regional
Policy) convergence
Surubaru (2021) [47] 2007-2017 Mixed NUTS-2 ERDF, ESF Other Economic growth
Vukasina et al. (2022) [4] 2008-2016 Positive NUTS-2 ERDF, ESF ﬁ'“;gzgreglgme Economic growth
Wajcik (2021) [41] 19902017  No effect NUTS-2 ESIFs (Cohesion  Z-convergence Regional
Policy) models convergence
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