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ABSTRACT

Implementation of regional policy has a long tradition in the European economic space. Since the beginning of European integration in
the mid-20th century, a common regional policy based on cohesion, solidarity, and redistribution began to take shape. This paper is
focused on the examination of the development of regional disparities in EU27 (27 European Union member states). This phenomenon
is characterized by its ‘inertial’ nature, despite the implementation of a relatively generous system of instruments, particularly financial
ones, in less developed countries and regions. However, it cannot be unequivocally proven that this is caused by inefficient,
inappropriate, or misdirected redistribution within the EU27. The neoclassical concept of -convergence and o-convergence enables the
identification of the RD’s (Regional Disparities) tendency within more than 20 years. To prove the results as accurately as possible and
compare the development of interregional disparities, the analysis was conducted on the crucial macroeconomic indicator “GDP”
(Gross Domestic Product) expressed in PPP (Purchasing Power Parity), not only at the level of EU (European Union) member states,
but also at the regional levels. The results of this research reveal that despite the long-term implementation of the common cohesion
policy there is a continuous deepening of interregional disparities at all examined NUTS (Nomenclature of territorial units for statistics)
levels.

1. INTRODUCTION structures of the European Union at the beginning of
the 21t century and their following entry into this
The initiation of the accession process for community in 2004 (Czech Republic, Estonia, Cyprus,

Central and Eastern European countries into the Latvia, Lithuania, Hungary, Malta, Poland, Slovakia,
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Slovenia), 2007 (Bulgaria and Romania) and 2013
(Croatia) have intensified the discussions about the
effectiveness of EU (European Union) regional policy.
The enlargement of the EU by 13 new member states
stressed the necessity to increase the efficiency of the
regional policy instruments. This pressure was
primarily driven by the changes in the ratio of the
volume of available financial resources and the size or
the number of target areas. It was also a result of the
enlargement of the interregional disparities within the
community due to the accession of new regions that
have been on the lower level of the economy
development compared to the original members. The
urgency to improve the efficiency of the EU regional
policy was also indicated by many academic studies
highlighting the limited or even insignificant influence
of the structural funds on target regions. Boldrin et al.
(2001) even concluded their research by stating that the
primary purpose of EU regional policy is basically
redistribution of the resources to create political
balance which is the foundation of the European Union.
EU regional (cohesion) policy is, after the “Common
Agricultural Policy”, the second most funded activity of
the community, therefore, understanding its real
benefits and areas for possible improvement of its
effectiveness is highly desirable. This is a key reason
why we will analyse economic development
(convergence/divergence) of EU member states and
their regions during the given period.

The main objective of this research is to
determine whether the socioeconomic disparities
among individual member states of the European
Union persist and deepen over the long term. Our
analysis deals with the development of interregional
differences in all EU member states as well as their
NUTS 2 and NUTS 3 level regions (as they are key
objects of implementation of regional policy and its
instruments — European structural and investment
funds). This socioeconomic area deserves more
attention, which is why we decided to process the
presented analysis and its results.

Using indirect measurement methods is one
of the easy ways to identify the RDs, such as scaling,
scoring, and the traffic light method. These methods
offer several advantages, including their clarity, ease
of comparing results, the ability to incorporate
additional indicators, and their capacity to consolidate
multiple indicators into a single synthetic
characteristic. The method of convergence is not very
often used in regional statistics; it involves analyzing
the direction of interregional disparities. The analysis
of convergence reveals the trends in disparity
development, indicating whether there is a
convergence (coming closer together) or divergence
(moving further apart) in the levels of the observed
indicators. We will utilize this method, including its
variants such as f§ and o convergence analysis of gross

domestic product, to confirm or reject the assumption
134

that despite the implementation of cohesion policy,
individual member states and their regions experience
divergence.

2. THEORY AND METHODOLOGY
2.1. Brief literature review

Efforts to reveal the influence of EU regional
policy on economic growth and convergence have
become more intense in recent times. One contributing
factor to this ongoing discussion is the limitation and
potential decrease in the allocation of funds aimed at
fulfilling the stated objectives of this policy (particularly
due to events like the United Kingdom’s exit from the
EU). However, it is still difficult to draw clear
conclusions from these efforts. While some authors, for
example Borrega et al. (2025) describe a definite
positive effect of the European Structural and
Investment Funds (ESIF) on economic growth, others
have found weak or even no influence of this policy on
economic growth and convergence. Different results can
be attributed to various factors, including the low
quality of data at the micro, meso, and macro levels, the
absence of standardized data on fund allocation at the
regional level, the inherent challenge of assessing the
achievement of policy objectives from a financial
perspective, and a range of methodological complexities
associated with studying this problem.

Notably, more than one-third of the European
Union’s budget is dedicated to the field of cohesion
(regional) policy through the ESIF. As outlined in
Article 158 of the Treaty on European Union and the
provisions of the European Community, the objective of
this policy is to foster overall development within the
European Union, reduce disparities in development
between regions, as well as enhance economic and
social cohesion. During the set period of 2007-2013, the
budget allocated to regional policy amounted to €347.4
billion, while for the subsequent targeted period of
2014-2020, a total of €351.8 billion has been designated
for regional policy.

According to Euractiv (2010), the key principle
of EU’s regional policy (also referred to as cohesion or
solidarity policy) is financial solidarity aimed at
supporting less developed regions and marginalised
social groups. This policy plays a crucial role in
sustaining regional competitiveness and significantly
contributes to fostering convergence between
economically disadvantaged regions and more
prosperous ones. In the current period of 2021-2027,
the total planned allocation within the five EU funds is
of approximately €390 billion, as reported by UVP
TECHNICOM (2022). Although the specific objectives
may change in each programmed period, it can be
generally understood that the primary underlying goal
of regional policy is to reduce interregional disparities
at various levels.
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Interregional differences, also known as
disparities, are, in real economics, a common
phenomenon, but opinions on the causes, existence,
justification, and elimination or equalization of
disparities differ significantly across various economic
theories. The term originates from the Latin word
“disparitas”, which denotes inequality. “Disparity is
generally understood as unevenness, variations,
heterogeneity, or distinctions” (Viturka, 2010, pp. 131-
132). This term is used to address our needs and the
requirements of regional economics. According to
Vorauer (1997), regional disparities refer to deviations
from the intended distribution of relevant
characteristics in relation to different spatial reference
levels, such as regional boundaries.

Vorauer further defines regional disparities as
the asymmetry in spatial structure within specific
regions or between regions. They become evident in
varying living conditions and levels of economic
development potential. Additionally, the contrast
between urban and rural areas can also be understood
as a form of spatial disparity (Vorauer, 1997). According
to Kutscherauer et al. (2010), disparities can be
characterized as variations or inequalities in specific
attributes, phenomena, and  processes. The
identification and comparison of these disparities hold
a certain rational significance (cognitive, psychological,
social, economic, political etc.).

According to these authors regional disparities
are discrepancies or inequalities in attributes, phenomena,
or processes that exhibit distinctive spatial distribution.
They can be often allocated within a defined territorial
or regional structure and can be observed in at least two
entities within such a territorial structure. Their causes
can be diverse and result from social or natural
developments, implying that the magnitude of
disparities between regions changes over time. From an
economic theory standpoint, it is also crucial to consider
the appropriateness and effectiveness of interventions
aimed at reducing regional disparities. Their existence is
perceived ambiguously as it is not inherently a negative
phenomenon, but rather depends on the nature,
magnitude, and duration of these disparities. Due to its
multidisciplinary nature, the phenomenon of regional
disparities needs to be examined wusing a
multidimensional approach. This approach involves
harnessing the tools and insights from various scientific
disciplines to understand the issue from different angles.
Instead of solely focusing on its economic aspects, it is
essential to perceive regional disparities as a complex
problem encompassing social, spatial, political,
administrative, institutional, environmental, and
infrastructural dimensions (Gajdo$ and Pasiak, 2006).

The development of regional disparities can be
described through several trends. One of these trends is
the tendency towards convergence, which involves
reducing the level of differences and approaching a

common economic level among regions within a
defined group of territorial units. Convergence, in
general, refers to the process of approaching a certain
level or reducing the difference between values of two
or more variables over time, until the difference
between them approaches zero and becomes negligible.
In economics, convergence is understood as “the
process of equalizing differences in various economic
indicators within a group of countries, leading to a
harmonization of the standard of lving across
individual countries” (Barancok et al., 2006, p. 5).

According to Greene (2003), convergence
occurs between time periods t and t+1 when the
following condition holds for a studied economic
indicator in two different economies or territories
(countries, regions) x and y:

X = Vi <[% = ¥ &

The second trend is the inclination towards
divergence, which involves the widening of disparities in
the economic level among regions, leading to increased
differences between territorial units in terms of the
nature and extent of the before mentioned categories.
The deepening of economic disparities can occur at
various rates, but in practice, we commonly encounter
progressive, degressive, or linear patterns of disparity
growth. A linear growth trend of interregional disparities
implies that the dynamics of disparity development
should remain unchanged over time, resulting in a stable
and constant disparity level. For example, if regional
disparities measured on an annual basis increase at a
consistent rate of 5% per year, this rate remains constant
in the long term. However, such situations are rare. More
often, in economic practice, we encounter
disproportionate development of RD's. This means that
development tendency of disparities changes over time.
Progressive growth indicates an increasing dynamic
trend, where the year-on-year growth rate may be
exponential. On the other hand, degressive development
suggests that, although interregional disparities are still
growing, the rate of growth decreases in time. This
indicates a declining percentage change in the
development of the observed indicators on a yearly basis.
The degressive trend may imply a transition towards
convergence, while the progressive trend, a high
likelihood of continuous growth and deepening
disparities between the observed territories.

2.2, Methodology, research methods and
research data

Quantifying the level of regional disparities,
understanding the nature of their evolution, and
obtaining precise results require knowledge and
familiarity with a wide range of methods and
approaches for measuring them. The utilisation of
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different methods often leads to significant variations
in the obtained results. As highlighted by many
authors focused on the regional disparities, there is a
broad spectrum of methods that can be used to
express the nature of regional differences and analyse
the trends in their further development. Various
mathematical indexes and their variations are
available, which are methodologically suitable for
measuring spatial divergence and interregional
disparities. The selection of the method and
measurement approach depends on several factors,
primarily the objective of the phenomenon under
study, the precision requirements of the results, and
the availability of relevant input data. The primary
requirement for selecting suitable methods is the
comparability of interregional disparities and their
evolution over time, while incorporating the influences
of financial mechanisms in the EU regional policy.

The main objective and purpose of our study
is to answer the key question: Did real convergence or
divergence occur among the EU27 member states
during the observed period from 2000 to 2022? Our
secondary goal is to explore and quantify the extent of
convergence and/or divergence at the regional level of
NUTS 2 and NUTS 3 in all 27 member states of the
European Union. The aim is also to provide precise
evidence regarding whether there has been a
convergence or divergence in the economic level of
member states and their regions over a period of more
than two decades. Additionally, our research indirectly
highlights the relevance, effectiveness, and targeting
of the EU’s common cohesion policy, which has been
implemented for over half a century with the aim of
reducing the most significant and damaging
interregional disparities.

The theories of regional development are
commonly categorized into the convergence and
divergence concepts. The convergence approach
predicts regional convergence as an outcome, while
the divergence approach implies divergence rather
than convergence, although this conclusion is not
unequivocal and depends on various factors.
Supporter of regional convergence is the neoclassical
theory of (conditional) convergence, which, similarly
to traditional neoclassical growth theory, assumes the
convergence of disparities in regional GDP per capita.
This theory has several distinctive features that set it
apart from the traditional concept and hold
significance for empirical research. Among the
divergence theories, we mainly include the
Polarization Theory, the New Economic Geography,
and the Endogenous Growth Theory (Kovaé et al.,
2011). By nominal convergence we mean the
approximation of selected macroeconomic indicators
to values that would ensure macroeconomic stability
in an economically integrated territory. The
monitoring of uniformly determined indicators of
equilibrium development is related to the examination
136

of nominal convergence. Thus, the indicators can be
quantified quite clearly.

Real convergence is related to issues of
economic growth and the process of reducing
differences in income, living standards, productivity
etc. between poorer and richer economies, which
occurs because of faster economic growth in poorer
economies. International comparison of economies
and monitoring of their development by the real
convergence mostly enables long-term monitoring of
GDP per capita expressed in purchasing power parity
(Barancok et al., 2006).

Currently, most of the empirical studies of
regional convergence are based on the neoclassical
models of economic growth presented in the works of
Ramsey (1928), Solow (1956), Cass (1965) and
Koopmans (1963). Of these, the Solow model had a
leading position until the mid-1980s. The essence of
this model can be summarised in a few key points
(Bucek and Gerulova, 2009):

- economic growth is driven by technological
progress and capital accumulation;

- technological progress is exogenous;

- the production factor is determined by the
size of the population, which grows exogenously at a
given rate, from which it follows that work is also
exogenous;

- the capital supply is determined by
investments and the investment rate is constant and
exogenous, which means that output, investment, and
capital supply will grow at the same long-term rate;

- factors of production are valued based on
the diminishing marginal product.

It can be concluded that the process of
convergence in the understanding of Solow’s model
and the neoclassical approach to regional
development, which is mainly supported by the belief
that interregional differences are balanced
automatically based on the movement of capital and
labour, acquire certain common features. If there are
regional disparities, then more developed regions
accumulate capital faster, which leads to a decreasing
marginal product of capital and consequently to
decreasing returns on capital. Capital thus flows to
regions where it is in short supply and it is
subsequently appreciated. Capital is attracted by
higher interest rates in peripheral regions with plenty
of free labour and low wages (wage and price
flexibility). In opposition, the labour force migrates
from the periphery to more developed regions where
wages are higher. The process of regional convergence
in the level of production per capita occurs through
the mechanism of equalising differences in production
factors (Sloboda, 2006).

It follows that convergence in the
understanding of neoclassical models occurs because
of four mutually supporting processes, which are
(Bucek and Gerulova, 2009):
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- capital accumulation and diminishing
returns on capital;

- capital mobility;

- interregional labour mobility;

- technology transfer.

The neoclassical approach to convergence
uses and tests the so-called hypotheses of o-
convergence, 3-convergence and convergence clusters.
The o-convergence hypothesis assumes a reduction in
the dispersion of real per capita income across regions
over time. The B-convergence hypothesis identifies a
negative relationship between the growth rate of
income per capita over time and the initial level of
income per capita across regions (Soukiazis, 2000).

2.3. B-convergence

By B-convergence we mean the process when
the growth rate of a poorer region is higher than the
growth rate of a richer region, i.e., the poorer region
“catches up” with the richer one in terms of income, or
GDP per capita. It expresses the negative relationship
between the growth rate of GDP per capita over time
and the initial level of GDP per capita across
economies. Some authors use the GDP per capita
indicator in the B-convergence analysis, while others
use the income per capita. Research by Abreu et al.
(2005), as well as Johnson and Papageorgiou (2018)
did not confirm that the use of one or the other
indicator would lead to different outcome measures of
convergence (Kovac et al. 2011). In our work, we will
use the GDP per capita indicator available within the
EUROSTAT database.

The concept of [B-convergence is directly
derived from neoclassical growth theory, in which one
of the key assumptions is that factors of production,
especially capital, are subject to the law of diminishing
returns. Accordingly, the growth process should lead
economies to a long-term steady state characterised by
a growth rate that depends only on the (exogenous)
rate of technological progress and the growth rate of
the labour force. Diminishing returns suggest that the
growth rate of poorer regions should be higher and
GDP per capita should equal GDP per capita of richer
regions (Monfort, 2008).

The methodology used to measure f-
convergence was introduced by Barro and Sala-i-
Martin in their work “Economic Growth and
Convergence across the United States” from 1990. It
was based on neoclassical models of economic growth
for closed economies, as presented in the works of
Ramsey (1928), Solow (1956), Cass (1965), Koopmans
(1963), Von Lyncker and Thoennessen (2017), Egri
and Tanczos (2025), Del Hoyo et al. (2017). According
to these models, the rate of economic growth per
capita tends to be inversely related to the initial level
of GDP or income per capita. Specifically, if economies

are similar in terms of preferences and technology,
then poorer economies (countries, regions) grow
faster than richer ones. Thus, there must be some
“force” that promotes the convergence of output and
per capita income levels (Barro and Sala-i-Martin,
1992).

[-convergence is determined by regression
analysis estimating the growth of the selected
indicator (in our work GDP per capita) over a certain
period as compared to the initial state of this
indicator. Transient growth in the neoclassical model
can be approximated by the following relation (Barro
and Sala-i-Martin, 1991):

log—t = a~ (L-e”)x[log(y,) - g(t -] +u,

it-T

where:

a=g+(1-e”)xlog(y);

i — economy (region);

¢+ — year;

YVier = GDP per capita in region i at the end of

the period T;
U, — erTor;

Y.~ GDP per capita in region iat the

beginning of the period T;

T — observed period;

[ — convergence, which indicates the rate at
which economies are approaching steady state.

In equation (2), we consider the coefficient a
to be a constant, i.e. the value of the steady state y*
(e.g., GDP per capita) is the same for all economies
that are included in the model. However, we do not
know the value of the steady state, so the constant a is
defined. Also, the time trend g(t —1), which represents

exogenous technological changes, is assumed to be the
same for all economies. Element g represents the
growth of the selected macroeconomic quantity in the
steady state. The parameter , which can be derived
from the slope of the regression function, expresses
the degree to which the regions approach the steady
state. B-convergence occurs if f<o. If the dependence
in the regression is significantly negative, the process
of absolute convergence is proven. If, for different
economies we have a non-constant coefficient a, and
different steady states y*, then we are talking about
conditional B-convergence, which is minutely
described in the study of Barro and Sala-i-Martin
(1991) (Kovac et al. 2011).

Barro and Sala-i-Martin (1990) used as a
basis for their empirical analysis equation (2) in the
form given by equation (3), which can be applied to
discrete time periods of the economy i and which is
extended to include a random component:
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|n(yn] =a -1~ eiﬂ) x[In(y, ,1—1) =% (=1l +u )

it-1

where:
a =x +(@-e”?)xIn(y))

In the case that all economies converge to the
same steady state, for example achieving the same GDP
per capita or the same growth rate in the long run, we
say that B-convergence is absolute. Development of the
disparities to the same steady state requires that
economies do not differ in technology level, investment
rate, savings rate, taxation rate, and other structures. It
follows that unconditional (absolute) convergence
occurs rather between regions of the same country that
share a common degree of homogeneity, common
mobility factor, similar technologies, as well as common
administrative and legal system.

Absolute convergence in the understanding of
the neoclassical theory assumes only a different amount
of capital (Soukiazis, 2000).

It follows that the coefficient g in equation (3)

is the same for all economies i, i.e. the value of the
steady state y’ and the rate of technological progress x

do not differ across economies. The time trend x (t-1)

also does not change for each i. The conditions
a =a, X = Xindicate that poor economies grow
unconditionally faster than rich ones when g <0 (Barro
and Sala-i-Martin, 1992).

However, the steady state of the economy may
depend on various factors specific to the given
economy, such as the level of technology, preferences,
savings rate, level of education, economic structures, or
government policies. It follows that steady states will
differ across economies. This fact, which corresponds to
practice, results in the transition from the investigation
of absolute convergence to the investigation of
conditional convergence, which one occurring when
economies converge to their own steady state, an aspect
caused precisely by the difference in structural factors
or conditions of economies. Thus, when examining
convergence, these ‘conditional’ variables should be
considered (Kovac et al., 2011).

Model (3) implies conditional 3-convergence —
for the given values of steady states x and ', the

growth rate of the economy per capita is higher, while
the lower is the initial level of GDP per capitay,, ;-

Convergence is conditional, becausey,, . enters a

relationship with § and the value of § can change

across economies. The coefficient § measures the pace
of this conditional convergence (Barro and Sala-i-
Martin, 1991).

138

2.4. o-convergence

While B-convergence focuses on the possible
process of ‘catching-up’ of rich economies by poor ones,
o-convergence refers to the reduction of disparities
between economies over time. These two concepts of
convergence are closely related. pB-convergence is a
necessary but not sufficient condition for the existence
of o-convergence. This and the number of limitations of
-convergence concept led some economists to believe
that the o-convergence concept better reflects reality,
since it directly describes the distribution of income, or
GDP per capita across economies without relying on an
estimation of particular model (Monfort, 2008).

The most used indicators to measure o-
convergence are the standard deviation or coefficient of
variation of the GDP per capita. The o-convergence in
regions occurs when the variance of the logarithms of
GDP per capita decreases over time.

The basic difference between B-convergence
and o-convergence can be illustrated by their
application in finding answers to two different
questions. If we are interested in how quickly and to
what extent the GDP per capita of a certain economy
has a chance to catch up with the average GDP per
capita across the economies in the sample, then -
convergence is a concept that makes sense to use.
However, if we want to know how the distribution of
GDP per capita behaved in the past, or how it will
develop in the future, then the relevant concept is o-
convergence (Barro and Sala-i-Martin, 1991).

If we are dealing with the analysis of o-
convergence, which is another of the concepts advanced
by Barro and Sala-i-Martin (1990, 1991, 1992), this
occurs when the dispersion of income per capita
decreases over time. g is the cross-sectional variance

at time f of |og ynvalues across all economies. From
equation (4), the variance gf can be written in the form

of a first-order differential equation:
o; =(e¥)xal, + o 4)

Barro and Sala-i-Martin (1990, 1991, 1992)
assume that the variance of logarithms of GDP per
capita from cross-sectional data is estimated from a
sufficiently large sample and corresponds to the
unknown population variance. If the variance of the
random component does not fluctuate over time and is
denoted as g? and the cross-sectional variance of the

logarithm of GDP per capita at time to is denoted as g7,

then we derive the following form from equation (4):

2 2
o o i
ol =Y+ 0~ [xe (5)
l-e l-e
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Equation (5) indicates that the variance
converges to a steady value, which we can express by
the first part on the right-hand side of the equation,
which increases with gjbut decreases with the

convergence coefficient 8. crf decreases (or increases) if
olis greater (or less) than the steady state value

represented by the first term on the right side of the
equation. Therefore, a positive coefficient B does not
necessarily mean a decrease in g?. Thus, B-convergence

is a necessary but not sufficient condition for o-
convergence. This relation does not apply vice versa,
and B-convergence can be achieved even without o-
convergence. In other words, a negative B coefficient
means that poor regions grow faster on average than
rich ones, but this does not mean absolute convergence.
The concept of o-convergence is sometimes criticised
because it is more of a descriptive approach, as well as
because of the presence of spatial autocorrelation that
distorts the results (Rey and Dev, 2006).

2.5. Data description

According to the Eurostat, the Gross domestic
product at market prices is the result of the production
activity of production units in the administration of
residents, created during the current accounting period.
Regional gross domestic product is calculated as the
sum of value added for industries in the region and
product taxes less product subsidies. For international
comparisons, regional gross domestic product is
expressed in purchasing power parity. Purchasing
power parity is calculated on the basis of prices and
sales volumes of goods that are mutually comparable
and representative of the countries included in the
comparison. Purchasing power parity eliminates the
effects of different price levels between countries. Gross
domestic product cannot be confused with the
household income indicator (Sloboda, 2012).

We are fully aware of the shortcomings of this
indicator, such as the fact that it cannot capture
processes within the grey and black economy, or the
fact that it depends on prices, which can be largely
distorted by the influence of bureaucracy or a lack of
competition. Nevertheless, this indicator is generally
accepted and considered suitable for evaluating
interregional differences.

As part of the  and o convergence analysis, we
work with the GDP per capita indicator, measured by
purchasing power parity in relation to the EU27
average. This methodological procedure eliminates
deviations caused by different price levels in different
economies. From the Eurostat database, specifically
from ‘General and regional statistics, regional statistics
by NUTS classification, Regional economic accounts,
Gross domestic product indicators’, we filtered data on
the above-mentioned indicator for the period from

2000 to 2022 (at the regional level NUTS 3 data are
available only until 2021).

3. RESULTS AND DISCUSSION

The following calculations of f and o
convergence are based on the approach of the authors
Barro and Sala-i-Martin. The basic set is the regions of
the European Union at the NUTS o, NUTS 2 and NUTS
3 levels, i.e. Member States as a whole, regions of the
second and third level of the common nomenclature.

To calculate the absolute B-convergence, a
regression equation was used in the form in which it
was used by the authors Barro and Sala—i—Martin

(1992):

Tlln@] =+ iy, +u,, ©

where the left side of the equation represents the
average rate of GDP per capita growth in period o to T;
a is the level of GDP per capita that is assumed to be the
same for all regions. The regression coefficient of
growth (P) is expressed by the formula:

[1—e’”] (7)

T

at initial level of GDP per capita (yio); Uio,r represents
random variable between periods 0 and T. To calculate
the speed of convergence, we will use the relation
derived by us for §:

— In@-4,T) 8
B — 1 (8

3.1. Results of the analysis of beta and sigma
convergence at the NUTS o level in the period
2000-2022

We used regression analysis as an analytical
tool when determining the f. parameter and
constructing the graph. Its results and graphical
interpretation are presented in the following text (Fig. 1).

At the NUTS o level of the unified
systematization of EU regions we included all 27
member states in the analysis, i.e. NUTS o territories.
The graphic interpretation itself, as well as the
calculated value of the trend line directive, prove the
beta divergence. The higher the positive value of the
direction of the trend line (the line rises steeper), the
more intense the divergence and vice versa. The
calculated value of the [ coefficient is 0.68. Since it is a
positive value, there is divergence and, therefore, the
assumption of spontaneous “catching up” - convergence
of economically poorer EU member states is not
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fulfilled. Graphically, this is visible in the rising trend
line and the slope of the line k=0.68. The higher the
positive value of § (k), the more intense, stronger the
divergence at the level of NUTS o Member States. We
will subsequently confront this value with the values
obtained at the NUTS 2 and NUTS 3 levels.

Log AverageGrowthRate
.

Log GDPperCapita 2000

Fig. 1. Beta convergence at the NUTS o level (2000 -
2022) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

We estimated the o-convergence by tracking
the variability of regional GDP, more precisely by
tracking the decreasing tendency of the standard
deviation of the logarithmic values of regional GDP,
which indicates a reduction of GDP differences within
regions. To calculate the standard deviation, we used a
relation in the form:

i(x - X)?
n-1

(9)

In the monitored period of 2000 - 2022
(limited by the availability of statistical data from
Eurostat), similarly to the case of the beta convergence
analysis, we recorded sigma divergence, which is
demonstrated by the following graph and the direction
of the straight line, with a positive value of k=0.0097. It
discloses a gradual sigma divergence of all 27 EU
member states in the observed 23-year period (Fig. 2).

y =0.0097x+3.9452
R?=0.9302

Log StandardDeviation
.
.

2000 2004 2009 2014 2019 2022
Year

Fig. 2. Sigma convergence at the NUTS o level (2000
- 2022) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

As we already mentioned in the
methodological part, B-convergence is a necessary but
not a sufficient condition for o-convergence. In the
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monitored period, the dispersion of the standard
deviations of GDP logarithms in the monitored set, i.e.
o-divergence, is increasing. This result can be observed
in graph 2. The logarithmic value of the standard
deviation continuously increases during the entire 23-
year period, except for 2009, when it decreased only
once, which can be explained by the impact of the
economic crisis. The relationship between the results of
B and o convergence confirms that, even though the
effects of regional policy and integration processes
dynamised the growth of the GDP in the case of the
catch-up regions compared to the developed ones, there
was still a deepening of interregional disparities in all
27 EU member countries.

We carried out the analysis of beta and sigma
convergence at the level of states, 27 member countries,
as the cohesion policy also uses one of the five ESIF
instruments - the Cohesion Fund. It supports important
infrastructure projects in the field of transport and the
environment. As the EU regional policy primarily
focuses its interventions on the regions at NUTS 2 and
NUTS 3 level regions, we make identical analysis to
both mentioned regional levels in the following text.

3.2. Results of the analysis of beta and sigma
convergence at the NUTS 2 level in the period
2000-2022

The results of the beta and sigma convergence
analysis, which we carried out in an identical manner at
the NUTS 2 regional level, concern 269 territories in all
27 Member States. From the following graph, it is
possible to identify convergence/divergence just as in
the case of the NUTS o level (Fig. 3).

51

y=0.7619x+1.3484
R?=0.9061

Log AverageGrowthRate

Log GDPperCapita 2000

Fig. 3. Beta convergence at the NUTS 2 level (2000 -
2022) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

The transparency and readability of chart 3
deteriorates slightly compared to the NUTS o level,
which is due to the radically higher number of
monitored statistical units. It is indisputable that even
at the NUTS 2 level we reached the same conclusion as
in the case of NUTS 0. The regions of this regional level
are moving away from each other, diverging from the
point of view of GDP per capita. The value of the
coefficient as well as the value of the straight-line



Analysing Interregional Disparities in the EU. An Application of Beta and Sigma Convergence
Journal Settlements and Spatial Planning, vol. 16, no. 2 (2025) 133-146

direction k=0.76 are higher than in the case of NUTS o
level, which proves a more dynamic, faster deepening of
interregional differences of NUTS 2 regions than at the
level of the entire member states (the straight-line
direction was k=0.68). The result of the sigma
convergence analysis will come as no surprise (Fig. 4).

415
¥=0.0082x+3.8767

R?=0.9526

41 .

Log StandardDeviation

2000 2004 2009 2014 2019 2022
Year

Fig. 4. Sigma convergence at the NUTS 2 level (2000
- 2022) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

The course of the trend line, which we have
shown in figure 4, is also continuously rising, except for
2009 and 2020. The slope of the straight-line is
shallower, although this indicates the deepening of
interregional differences and thus sigma divergence,
but at a slower pace than at the NUTS o level. This fact
indicates a positive impact of the implementation of
cohesion policy instruments precisely at the NUTS 2
level on at least slowing down the deepening of
interregional disparities.

For the sake of the complexity of the beta and
sigma convergence analysis, we carried out an identical
procedure in the case of NUTS 3 regions as well. They
are also the subject of cohesion policy and therefore
financial support from the European Structural and
Investment Funds.

3.3. Results of the analysis of beta and sigma
convergence at the NUTS 3 level in the period
2000-2021

The results of the analysis of beta and sigma
convergence at the NUTS 3 level, which we present in
the following section, are predictable regarding the
previous levels of the NUTS o and NUTS 2 regions.
Again, absolute divergence can be confirmed, despite
the implementation of the European Structural and
Investment Funds, with approximately 2/3 priority for
the lagging, least developed regions, whose GDP per
capita measured in PPP reaches less than 75%, or less
than 50% of the average of all EU regions.

Figure 5 represents the 1373 NUTS 3 regions
of all EU member states. The value of the § coefficient
as well as the value of the straight-line direction k is
0.80. Once more, it’s a positive value and it rises. This
situation is identical to the result of the beta
convergence analysis at the NUTS o and NUTS 2 levels,
with the difference that the straight-line rises steepest,
i.e. the direction of the straight line is the highest, and

thus the dynamics of growth/deepening of interregional
differences is the greatest from the point of view of GDP
per capita at the NUTS 3 level in comparison to NUTS o
and NUTS 2 level.

Log AverageGrowthRate

Log GDPperCapita 2000

Fig. 5. Beta convergence at the NUTS 3 level (2000 -
2021) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

We expected the same result in the case of
sigma convergence, which was confirmed just as at the
NUTS 2 level. It was the continuous growth of the
logarithmic value of the standard deviation, except for
2009 (economic crisis) and 2020 (COVID-19
pandemic), and therefore the total sigma divergence,
i.e. deepening of the level of GDP per capita measured
in PPP between 2000 and 2021 (Fig. 6).

. v=0.0093x+3.9227
R?=0.9712

Log StandardDeviation

2000 2004 2009 2014 2019 2022
Year

Fig. 6. Sigma convergence at the NUTS 3 level (2000
- 2021) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

The calculated values indicate, that strong
economic or even non-economic influences, events,
crises etc. “harm” more the more economically
advanced entities, states, regions, but this negative
impact is short-term, temporary, and its “power” fades
away very quickly. Economic development will very
quickly return to its usual course, in our case
continuous divergence.

Regardless of the regional level of beta and
sigma convergence research, we can unequivocally state
that in the period of 23 years, which are available in the
Eurostat database, there has been a deepening of
differences between regions, despite the massive
implementation of billions of euros within EU cohesion
policy to its member states and regions. This negative
statement, at least to some extent, improves the fact
that the dynamics of the deepening (the intensity and
year-on-year change) of interregional differences have
remained stable, not accelerating.
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3.4. Results generalisation

The results of the investigation, which we have
summarized in this article, confirmed, through
scientific methods, absolute beta and sigma divergence
during the observed 23-year period. In practice, this
means that within the EU 27, despite the
implementation of the redistribution instruments of the
cohesion policy, there is a deepening of interregional
differences. This happens at all three analysed
geographical levels — at the level of the Member States,
as well as at the regional level of NUTS 2 and NUTS 3 of
the common territorial systematisation.

Using the EUROSTAT application, we have
generated a clear map of European countries with
color-coded GDP per capita levels. These are data at the
level of NUTS 2 regions from 2022. The NUTS 3 level,
which represents more than 1.300 regions, would be
unclear and would have been difficult to process as
valid graphs. A darker green colour means a higher level
of GDP per capita in a given region, while, on the
contrary, the lighter the colour, even yellow, means a
lower level of economic development of a given
territory; countries and their regions of non-EU
member states are shown in grey (Fig. 7).

GDP (PPS) per
«capita
in euros
<20,000
20,000-29.999
[ 30,000 - 34999
[ 35,000 - 44,999
I 5.000 - 54,999
[ 55000 - 74,999 -
[ T w

4;, _ -

Fig. 7. GDP per capita in PPS at the NUTS 2 level
(2022) (source: authors’ own elaboration based on data from
Eurostat, https://ec.europa.eu/eurostat).

We believe that such a graphic interpretation
will help the reader get a better idea of the level of
economic development/underdevelopment of regions
in a spatial context.

The key question that initiated our research
activity has a clear answer. At all monitored regional
levels NUTS o, NUTS 2 and NUTS 3, real absolute beta
and sigma divergence occurs. The more developed EU
member states (for example Luxembourg, Germany,
France, Belgium, Netherlands, Austria, Ireland) and
their regions grow faster than the less developed (for
example, Slovakia, Hungary, Poland, Romania, Bulgaria
and more). The rich regions are richer; the poor are
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poorer. This is a relatively serious finding, since the
priority of the EU cohesion policy is precisely aimed at
EU lagging regions, i.e. NUTS 2 and NUTS 3 regions,
whose GDP per capita measured by purchasing power
parity does not exceed 75% of the EU average.
According to the applicable rules of the European
Commission, almost 2/3 of the resources intended for
the cohesion policy go to lagging regions. Also, part of
the resources from the Cohesion Fund must be
included, which invests resources in the development of
technical, transport, and environmental infrastructure.
One of the lagging reasons of the member states and
their regions is the insufficient equipment of such
infrastructure (e.g., superior road network, railways,
ports, airports, terminals etc.), the large extent of the
aid from the Cohesion Fund ending up precisely in the
least efficient regions. This should also be reflected in
the regional GDP.

The rate of divergence is almost identical at all
three levels examined, but the NUTS 3 regions appear
to be the most problematic. During the research, we
used available database of Eurostat, within which the
regional GDP measured in purchasing power parity for
a period of 23 years (2000 to 2022) was available at the
time of processing. We consider this to be a long
enough period for research and drawing conclusions.
Both beta and sigma divergence are, for logical reasons,
also affected by the continuing expansion of the EU in
2004 by 10 new members, as well as by 3 more full-
fledged members in 2007 and 2013. Most of the regions
of these new EU members were less developed from a
socio-economic point of view than the average reference
value of the original members until 2004. Many of their
regions do not even reach 50% of the average GDP per
capita in the entire EU 27 (for example, Vaslui in
Romania — 29%, Yuzhen Tsentralen in Bulgaria — 41%,
Voreio Aigaio in Greece — 42%, but also French Guyane
— 42%). This is a challenge for the common cohesion
policy, as excessive and unjustified interregional
differences are a complex and multidisciplinary
problem, not only for the lagging territories themselves,
or for entire member countries, but also for the more
developed part of the EU, primarily the 15 founding
Member States excluding the United Kingdom (for
example, Luxembourg, Germany, France, Belgium,
Netherlands, Austria, Ireland).

4. CONCLUSIONS

The issues of assessing and quantifying
interregional disparities have been a frequently
discussed and economically interesting issue for several
decades. The primary reason is the fact that excessive
and unjustified interregional disparities are considered
a complex, economic problem, but they are also a social,
environmental, demographic, etc. problem. Experts
agree on the essential opinion that interregional
disparities are a complex and multidisciplinary
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phenomenon, and at the same time they are a
phenomenon that is of a long-term, persistent nature.
This means that regional disparities are formed and
persist for decades (centuries) and have various, not
only economic, causes. For this reason, it is necessary to
approach the solution of this complex problem
strategically, in the long term and try to eliminate the
cause(s) of the emergence of regional disparities and
not only solve their consequences.

The main objective and purpose of our study is
to answer the key question: Did real convergence or
divergence occur among the EU27 member states
during the observed period from 2000 to 2022? Our
secondary goal is to explore and quantify the extent of
convergence and/or divergence at the regional level of
NUTS 2 and NUTS 3 in all 27 member states of the
European Union. The aim is also to provide precise
evidence regarding whether there has been a
convergence or divergence in the economic level of
member states and their regions over a period of more
than two decades.

We agree with the prevailing opinion that
excessive and unjustified interregional differences, i.e.
the presence of lagging regions, is not only a problem of
these regions, but also of both the country as a whole
and regions that are more economically developed.
Often, lagging regions are metaphorically compared to
some kind of ‘iron ball’, which is attached to more
developed regions (for example Eastern and Midland
Ireland, Prague, Luxemburg, Brussel) as an economic
but also non-economic burden. They could progress
faster if they got rid of this imaginary iron ball. In
principle, they have two options - to become
independent and create a new state unit, or to tolerate a
certain acceptable level of redistribution, to give up part
of their wealth and invest it in lagging territories in the
hope that they will start a multiplier effect and catch up
with economic activity. The ‘iron ball’ will become
smaller, or even cease to be a burden. Otherwise, it can
pull forward the originally more developed territories.

The second aspect of interregional differences
is their very nature, or character. As we outlined above,
disparities are not just an economic problem. In many
cases, it is precisely the non-economic issue, e.g. social,
demographic or environmental. According to valid
legislation, international treaties, or other global
documents, every person has the right to equal
treatment, to equal dignified living conditions, to a
certain economic and social standard etc. Can
individuals, families, or even larger groups be blamed
for economically motivated mass migration? Or, on the
contrary, can residents of economically ‘poorer’ regions
be blamed for their reluctance to move to more
developed areas for work? Perhaps they prefer a lower
economic standard, at the price of cleaner air or water,
at the price of a lower level of pollution, noise, mass
consumption, agglomeration anonymity, hectic life etc.

Regional policy also offers possible solutions in this
case. It is possible to choose a ‘people for work’ or ‘work
for people’ approach. The former motivates human
capital to reallocate for higher disposable income to
more developed areas, while the latter encourages
capital providers to allocate it to underdeveloped
regions, economically less attractive but with possible
investment  incentives. Both  approaches to
interventions are not ideal and are not always effective.

As we mentioned in the theoretical and
methodological part, excessive RDs are a
comprehensive problem, as well as the problems of the
regional policy implementation. Since hundreds of
billions of euros are involved, it is extremely important
to pay adequate attention to this area. These are
interventions by the public sector, the public
governments of the member states and the “joint EU
government”. Public sector interventions carry certain
risks unknown to the private sector. In addition, the
economic reality is highly uncertain and difficult to
predict. An effectively and successfully implemented
tool in country (region) X may or may not work equally
successfully and effectively in country (region) Y. We do
not dare to prove that the common regional policy does
not work, that it is ineffective and unaddressed. It is
possible that without it, disparities between countries
and their regions could grow even faster. However, we
cannot demonstrate this.

We recommend to the public authorities to
stop focusing primarily on the only authoritative
macroeconomic aggregate - the gross domestic product.
The focus of individual ESIFs and their support of
projects are extremely heterogeneous - from
investments in local, regional and national to
transnational, = European infrastructure, human
resources, use of local potential, environmental
activities, rural support, agriculture, fishing and
aquaculture, and innovations etc. We do not consider it
correct to generalize all these heterogeneous activities
into GDP. The investments from ESIF are tied to the
level of GDP, which has its own economic logic and
rationality, but at the same time, it is a significant
distortion of economic reality. It is an indisputable
quantitative and qualitative benefit for the public, or at
least for selected groups of the population, if we use
specific European resources to reconstruct a destroyed
road, build a new school, hospital, or reduce the energy
consumption of public buildings. Clearly, it is beneficial
to build new or repair old railway lines, increase the
comfort and safety of travel, bring better and faster
transport connections within regions and also among
them. Renovate the square, build public water supply,
sewerage, civil infrastructure, and many others. At the
same time, we should note that many of these
investments will be manifested quantitatively by
increasing the regional GDP. Simultaneously,
apparently no one will object to the fact that these are
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useful and quality-of-life-increasing investments for the
population, the private and public sector, so they are
welcome and desirable.

Regional policy, as well as other common
policies within the EU, are based on the principle of
solidarity and sharing. The public sector will always
need to apply this principle, which is based on
redistribution of financial sources. Redistribution in
regional policy involves the transfer of financial sources
from the more developed member states (for example,
Luxembourg, Germany, France, Belgium, Netherlands,
Austria, Ireland) and their regions to the benefit of the
less developed regions, lagging ones. In practice, this is
reflected in the annual “membership” fees of each
member state to the common budget, while, at the same
time, each country draws some part of the resources
from this budget. We distinguish two categories of
countries, the so-called absolute payers (net
contributors — for example Germany, France, Belgium,
Luxemburg, Netherlands etc.), who pay more into the
budget than they take from it, and absolute
beneficiaries (net beneficiaries — Poland, Hungary,
Malta, Cyprus, Romania, Bulgaria, Lithuania, Latvia,
Estonia), who get more than they pay. As long as the
rate of redistribution is adequate and does not cause
demotivation, it is economically rational and desirable.
However, if its rate exceeds the tolerable limit, it has a
demotivating effect. Not only for absolute payers, who
may decide they no longer want to pay (e.g., probably
the United Kingdom), but it may also disincentivise
absolute beneficiaries, who simply rely on their
advantageous financial position while trying to
maintain that status. Excessive redistribution causes
more problems than beneficial effects. This is certainly
a situation that no EU member state wants.

Finally, we would like to draw the readers’
attention to several potentially real economic and non-
economic influences, facts, and aspects that can “shuffle
the cards”, i.e. fundamentally influence the desired
convergence or undesirable divergence, or their
dynamics and pace. Since the EU is a relatively large
market with millions of inhabitants - heterogeneous
consumers, a market spread over a vast geographically
heterogeneous area (climate, geographical location,
dependence on energy, agriculture, industry, tourism
etc.), current challenges and threats, or those that
potentially come into consideration in the future, can
fundamentally affect the divergence or convergence of
EU member states and their regions, as well as their
corresponding speed and dynamics. We are primarily
referring to the “green and digital transformation”,
challenges in the energy sector, related geopolitical
relations, competitive pressures from Asia (especially
China, where issues of carbon footprint or sustainable
development are far from being as prominent as in the
EU), potential economic threats coming from the USA,
especially with regard to Donald Trump’s protectionist
policy and disunity, even conflict within the EU itself (a
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certain resistance or different positions, e.g. in
Hungary, Slovakia), extremism (military, political,
human), the war conflict in Ukraine, which has had and
may still have strong political, economic, social,
environmental, but also other impacts, taking place in
the immediate vicinity of the eastern external border of
the EU and NATO (North Atlantic Treaty Organization)
(in 2025 we are witnessing “accidental” penetrations of
military equipment into airspace, e.g. in Poland) and
many others. All of the above, as well as many other
influences, can significantly affect the socio-economic
development in the entire EU as such, but also in its
individual parts, which is related to the geographical
heterogeneity, or different vulnerability of some
regions. However, certain influences, on the contrary,
can contribute to the dynamics of growth and
development of economically “stronger” member states
and/or their regions, which will result in a higher
dynamic of divergence and, thus, the lagging behind of
economically poorer regions of the EU.

We are aware that research into interregional
differences is extremely demanding, complex and
requires an interdisciplinary approach. We are also
aware that such research can be carried out using
various quantitative and qualitative methods. As we
have stated in the text itself, the methods we used
yielded results that we consider to be correct under the
given conditions. However, we do not exclude that the
use of other methods and procedures could yield similar
but also different results. As we are aware of the limits
of our approach and its outputs, we can imagine other
possibilities in the future to evaluate and quantify
interregional differences in a more complex, exact,
multidisciplinary and therefore objective manner.
However, this is demanding not only in terms of
methodological approach, but also in terms of source
data and their correct use. The effort to examine
interregional differences as objectively as possible is
desirable, especially because in the so-called Billions of
euros are dedicated to cohesion and regional policy and
they need to be implemented as effectively as possible
and in the interest of achieving the set goals.

5. ACKNOWLEDGEMENTS

This research was funded by VEGA 1/0290/22
“Regional investment aid as a determinant of the
development of companies and regions in the Slovak
Republic”.

REFERENCES

Abreu M., Groot F. L. H., Raymond J., Florax M.
G. (2005), A Meta-Analysis of B-Convergence: The
Legendary 2%. Journal of economic surveys, 19 (3),
389-420. DOI: https://doi.org/10.1111/j.0950-
0804.2005.00253.x



Analysing Interregional Disparities in the EU. An Application of Beta and Sigma Convergence
Journal Settlements and Spatial Planning, vol. 16, no. 2 (2025) 133-146

Baranc¢ok M., Illé§ Z., Kac¢urova M., Kisidaj P.,
Kucserova J., Mihalenko M., Valachy J. (2006),
Konvergencia ekonomiky SR k vyspelym ekonomikam -
stav, rizik a scenare. (Convergence of SR economics to
developed economies - situation, risks and
alternatives). [In Slovakian]. Bratislava: Slovakia. URL:
http://www.finance.gov.sk/Default.aspx?CatID=5589.
Accessed on 12.01.2025

Barro R. J., Sala-i-Martin X. (1990), Economic
Growth and Convergence across the United States.
Working Paper, 3419 (1), 107-182.
DOI: https://doi.org/10.3386/w3419

Barro R. J., Sala-i-Martin X. (1991), Convergence
across States and Regions. Brookings Papers on
Economic Activity, 22 (1), 107-182. Economic Studies
Program, The Brookings Institution. @ URL:
https://www.econstor.eu/bitstream/10419/160551/1/c
dp629.pdf. Accessed on 12.02.2025

Barro R. J., Sala-i-Martin X. (1992), Convergence.
Journal of Political Economy, 100 (2), 223-251.
URL: http://www jstor.org/discover/10.2307/2138606
?sid=21105121036161&uid=4&uid=3739024&uid=2.
Accessed on 24.01.2025

Boldrin M., Canova F., Pischke S.-J., Puga D.
(2001), Inequalities and convergence in FEurope’s
regions: Reconsidering European regional policies.
Economic  Policy, 16 (32), =207-253. URL:
https://www.jstor.org/stable/3601038. Accessed on
12.02.2025

Borrega A., Rego M., Sousa M. (2025),
Multidimensional Regional Development in EU: A
Systematic Review. Journal of Economic Surveys. 06
(2025), 1 - 20. URL:
https://www.researchgate.net/publication/392468189
_Multidimensional_Regional_Development_in_ EU_A
_Systematic_Review. Accessed on 2.02.2025

Buéek M., Gerulova L. (2009), Regional
convergence resp. divergence from the theoretical
conceptions point of view. Regional disparities. URL:
http://alkut.cz/edice_cd/cd3_regdis_2008/pdf/02%2
oregdis_2008.pdf

Cass D. (1965), Optimum Growth in an Aggregative
Model of Capital Accumulation. Review of Economic
Studies, 32 (3), 233—240. DOLI:
https://doi.org/10.2307/2295827

Del Hoyo J. L. D., Dorrucci E., Heinz F. F.,
Muzikarova S. (2017), Real Convergence in the Euro
Area: A Long-Term Perspective. European Central

Bank. URL:
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op20
3.en.pdf

Egri Z., Tanczos T. (2025), East Central European
Regional Club Convergence in the New Millenium.
Deturope, 17(1), 26-53. URL:
https://www.researchgate.net/publication/ 394491599

_East_Central_European_Regional_Club_Convergenc
e_in_the New_ Millenium

Euractiv (2010), Regional policy in EU. URL:
http://www.euractiv.sk/regionalny-

rozvoj/zoznam_ liniek/regionalna-politika-v-eu
Eurostat (2013), NUTS - Nomenclature of territorial
units for statistics. URL:
https://ec.europa.eu/eurostat/web/nuts/local-
administrative-units

Eurostat (2025), General and regional statistics. URL:
https://ec.europa.eu/eurostat/web/main/data/database
European Union (2002), Treaty establishing the
European Community (Consolidated version 2002). Official
Journal of the European Community, 325/01. URL:
http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:12002E/TXT&from=EN
Gajdos P., Pasiak J. (2006), Regional development
of Slovakia from spatial sociology aspect. Bratislava:
Slovakia. URL:
https://www.sav.sk/journals/uploads/02031202Bucht
a.pdf. Accessed on 12.12.2024

Johnson P., Papageorgiou Ch. (2018), “What Remains
of Cross-Country Convergence?”. Journal of Economic
Literature, 58 (1), 1 - 60. URL: https://mpra.ub.uni-
muenchen.de/89355/1/MPRA_ paper_89355.pdf
Greene W. (2003), Econometric Analysis. Prentice
Hall. New York

Koopmans T. C. (1963), On the Concept of Optimal
Economic Growth. The Economic Approach to
Development Planning, 225—287.
URL: https://elischolar.library.yale.edu/cgi/viewcontent.c
gi?article=1391&context=cowles-discussion-paper-series
Kovaé¢ U., Kova¢ Gerulova L., Buéek M. (2011),
Metodologické pristupy k meraniu konvergencie.
(Methodological approaches to measuring convergence).
Prognostické prace, 3 (5), 395-407. [In Slovakian]. URL:
https://www.prog.sav.sk/wp-content/uploads/clanoki-
PP-5-Kovac.pdf. Accessed on 12.12.2024

Kutscherauer A., Fachinelli H., Suchacek J.,
Skokan K., Hu¢ka M., Tuleja P., Tomanek P. (2010),
Regiondlni disparity. Disparity v regionalnim rozvoji zeme,
jejich pojeti, identifikace a hodnoceni. (Regional disparities.
Disparities in the regional development of the country, their
concept, identification and evaluation). [In Czechian]. URL:
https://www.ekf.vsb.cz/export/sites/ekf/cs/.content/galeri
e-souboru/SAEI/ukazky/SAEI_VOLo3_ex.pdf.  Accessed
on 22.10.2024

Monfort P. (2008), Convergence of EU regions:
Measures and evolution. European Union Regional
Policy Working Papers (v. URL:
https://ec.europa.eu/regional _policy/sources/work/20
0801_convergence.pdf

Ramsey F. P. (1928), A Mathematical Theory of
Saving. Economic Journal, (38), 543-559. DOLI:
http://dx.doi.org/10.2307/2224098

Rey S. J., Dev B. (2006), o-convergence in the
presence of spatial effects. Regional Science, 85 (2),
217-234. DOI: https://doi.org/10.1111/j.1435-
5957.2006.00083.x

145



Radoslav KOZIAK, Lenka HVOLKOVA, Ladislav KLEMENT, Vladimira KLEMENTOVA, Cubo$ ELEXA
Journal of Settlements and Spatial Planning, vol. 16, no. 2 (2025) 133-146

Sloboda D. (2006), Slovensko a regionalne rozdiely.
Tebrie, regiony, indikatory, met6édy. (Slovakia and
regional disparities. Theories, regions, indicators,
methods). [In Slovakian]. URL:
https://konzervativizmus.sk/wp-
content/upload/pdf/Slovensko_a_regionalne_rozdiely.
pdf. Accessed on 22.10.2024

Sloboda D. (2013), Eurofondy a regionélne rozdiely v
Euro6pskej tnii. (Euro funds and regional disparities in
EU). [In Slovakian]. URL:
http://www.konzervativizmus.sk/article.php?4721.
Accessed on 22.11.2024

Solow R. (1956), A contribution to theory of economic
growth. The Quarterly Journal of Economics, 70 (1), 65-
94. DOLI: https://doi.org/10.2307/1884513

Soukiazis E. (2000), What have we learnt about
convergence in Europe? Some theoretical and empirical
considerations. Discussion paper (2), 1-32. URL:
https://www.academia.edu/21465765/What_have_we
_Learnt_About_Convergence_in_Europe_Some_theor
etical_and_empirical_considerations

146

UVP TECHNICOM (2022), Eurofunds 2021 — 2027. URL:
https://uvptechnicom.sk/eurofondy-na-roky-2021-
2027/

Viturka M. (2010), Regionalni disparity a jejich
hodnoceni v kontextu regiondlni politiky. (Regional
disparities and their evaluation in the regional policy
context). [In Czechian]. Geografie, 115(2), 131-143. URL:
https://geografie.cz/media/pdf/geo_2010115020131.pd
f. Accessed on 20.11.2024

Vorauer K. (1997), Europdische Regionalpolitik
Regionale Disparitdten. Theoretische Fundierung,
empirische Befunde und politische Entwiirfe.
(European Regional Policy Regional Disparities). [In
Germanian]. Miinchener Geographische Hefte. L. I. S.
Verlag, Passau, ISBN 9783932820014

Von Lyncker K., Thoennessen R. (2017), Regional
club convergence in the EU: evidence from a panel data
analysis. Empirical Economics, 52(2), 525-553. URL:
https://www.researchgate.net/publication/304397111_
Regional_club_convergence_in_the_ EU_evidence_fro
m_a_panel_data_analysis



	1. INTRODUCTION
	2. THEORY AND METHODOLOGY
	2.1. Brief literature review
	2.2. Methodology, research methods andresearch data
	2.3. β-convergence
	2.4. σ-convergence
	2.5. Data description
	3. RESULTS AND DISCUSSION
	3.1. Results of the analysis of beta and sigmaconvergence at the NUTS 0 level in the period 2000-2022
	3.2. Results of the analysis of beta and sigmaconvergence at the NUTS 2 level in the period 2000-2022
	3.3. Results of the analysis of beta and sigmaconvergence at the NUTS 3 level in the period 2000-2021
	3.4. Results generalisation
	4. CONCLUSIONS
	5. ACKNOWLEDGEMENTS
	REFERENCES

