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1. INTRODUCTION

Regional economic divergence has become a threat to economic progress, social
cohesion, and political stability in Europe. Market processes and policies that are
supposed to spread prosperity and opportunity are no longer sufficiently effective.
Both mainstream and heterodox theories have gaps in their ability to explain the
existence of these different regional trajectories and the weakness of the conver-
gence processes among them (lammarino et al., 2019). It has been also stated
that many efforts have already been made and several ideas have been promoted
to solve the problems in the development of socially and economically under-
privileged, peripheral areas. The process of European integration has influenced
the growth potential of all regions across Europe. However, there have been very
diverse development trajectories in different groups of countries. After their ac-
cession to the EU, Central and Eastern EU countries have followed a relatively
common development path.

Our research focuses on the analysis of regional inequalities within the Viseg-
rad Group (also referred to as V4 including Czechia, Slovakia, Poland, and Hun-
gary). The Visegrad Four (the focus area of our research) has had a long history,
having strong cooperation in the field of economics, society, culture, trade, as well
as political cooperation.

In this study, based on the data for the period from 2000 to 2018, we intended
to see the economic tendencies of the regions within the Visegrad countries to see
the recent economic processes and the possible effects of the EU development
funds used by the countries, as well as to provide a basis for future strategies.
One has to mention the fact that our research was intended to be a continuation of
a previous research in which also regional disparities of Visegrad countries were
examined for the period 1995-2014 (Neszmélyi et al., 2016), although with dif-
ferent methodology, but we reflect on it at certain parts of our study.

2. LITERATURE REVIEW

From geographical point of view, the countries in question are located in the heart
of Europe. Hungary and Czechia are landlocked, thus road, railroad and inland
water (river) transportation networks play an important role in their economies.
The geographical basis is really predominant for any kind of further economic,
social, and developmental analyses as this is the physical space where people
live, companies must operate, and the characteristics of the geographical endow-
ments influence the overall performance (Kozak et al., 2019) and merely the de-
velopment potentials of a certain region. In the case of the Visegrad countries, the
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“inherited” characteristics have to be indicated, which also might enlighten the
reasons for the regional inequalities and large discrepancies one can observe in
the regional competitiveness of the four countries. Zenka et al. (2012) have ar-
gued that some of the competitiveness factors can be the fact that population den-
sity in Central European regions is lower than in Western European ones. The
basis of their economies, the size of their domestic markets, and the intensity of
spatial economic activity are also significantly smaller. If we look back in history,
in the Visegrad Group there has always been a spectacular difference in economic
performance between the Western and Eastern regions, having more developed
regions close to Western European borders. In parallel, in Central Europe, it is
also a common phenomenon to have significant economic and social inequalities
between urban and rural areas, while the non-metropolitan regions are rather ho-
mogenous (Zenka et al., 2012).

In V4 countries, capital cities traditionally play a dominant role in the econo-
my. Capitals absorb an overwhelming part of the FDI inflow, financial, business,
and academic activities are concentrated there, and their GDP per capita is much
higher than the national averages are (Rechnitzer et al., 2019).

In the transition process of all the four countries significant regional disparities
could be seen, as in all former socialist countries in terms of production decline,
unemployment, and foreign direct investment (FDI) indicators (Bod et al., 2021).

Psycharis et al. (2020), Tello ez al. (2019), and Burger and Slampiakova (2021)
have also highlighted the role of metropolitan areas in increasing regional inequal-
ities in Central-Eastern Europe saying that nowadays cutting-edge technologies
are more knowledge-intensive than the traditional ones and they are based on
highly skilled workers and aim at the exploitation of R&D networks.

Excluding Slovakia, the three-layer regional competitiveness formation was
characteristic to the other V4 members. The first layer means the capital city re-
gions that reach the level of the developed regions of the EU. The second layer
comprises the regions of Czechia, Western Slovakia, North-West Hungary, and
Polish metropolitan regions. The third layer comprises the rest, mostly the Eastern
regions of Poland, Slovakia, and Hungary. The first layer is attributed by knowl-
edge based sectors, the second layer is by export industries and commercial ser-
vices, while in the third layer competitiveness is missing in general (Korec, 2014).

Analysts of PMR Consulting have used a model to estimate the influence of
individual location factors, while also considering other variables, such as the
changes of the level of industrialisation of the region, which was connected to
the collapse of unprofitable industrial plants. This model also helped to assess
whether the respective factors were statistically significant or not (Burda, 2013).

It was also specified that the dispersion indicator of regional GDP/inhabitant
(at NUTS 2 level) decreased in the entire EU27 from 2001 to 2007 and this
showed a process of convergence. Regional disparities increased in the newest
EU Member States, including the Visegrad countries (Kutscherauer et al., 2010).
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Additionally, Enyedi (2009) has found that regions in Hungary have reached
three different stages of economic development: Budapest Metropolitan Region
(BMR) is a foremost growth pole of the country. It is a real knowledge-based and
innovation-generating economic region. North-Western Hungary is in the stage
of investment-driven development having a knowledge-user economy without
generating it locally. Northern and Eastern Hungary is in a neo-Fordist stage of
economic development, where economic restructuring has just started; under-em-
ployment and a rural crisis are widespread, with an exception of some larger cities.

Other authors have claimed that during the 2000s there was a regional diver-
gence in the income distribution in Polish regions. This was confirmed by an anal-
ysis based on two traditional concepts of measuring differences in regional devel-
opment, i.e. sigma and beta divergence (Gurgul and Lach, 2011).

Ratazjac (2011) in his study has indicated that the regions of Eastern Poland
metaphorically referred to as “The Eastern Wall” (consisting five voivodeships,
which correspond to NUTS 2 units, like Lubelskie, Podkarpackie, Podlaskie,
Swigtokrzyskie, and Warmia-Mazuria) are among the poorest in Poland and also
in the European Union. Its markedly lower level of socio-economic development
is a consequence of both exogenous and endogenous factors. Even in the pre-ac-
cession period domestic steps were taken to stop its advancing pauperisation,
but the region received a new powerful growth stimulus only after Poland had
joined the EU.

In the case of Slovakia it was statistically proven that regional disparities sig-
nificantly increased between 2002 and 2010 — which was the very period when
Slovakia was about to introduce the Euro and went through a rapid economic
growth process, although the growth was experienced mainly due to the devel-
opment of Bratislava agglomeration, while rural regions were lagging (Habanik
etal.,2013).

Képoszta and Nagy (2015) analysed the progress of the four countries with
a special focus on meeting the EUROPE 2020 targets set by the EU. They stated
that by 2015 a certain extent of cohesion among the Visegrad countries could
be observed but country-specific challenges (e.g. poverty in Poland and Hunga-
ry; high percentage of early school leavers in Hungary; low employment rate in
Hungary; poor R&D sector in Slovakia) needed to get more emphasis in future
strategies. They also stated that economic cooperation needed to be strength-
ened, national development priorities and directions should be harmonised, and
cross-border cooperation had to be encouraged and developed.

Kertész (2004) has also underlined that if an underdeveloped economy starts
converging to international averages, in the national economy either the inter-re-
gional differences will grow or the process of their closing up to each other would
slow down. In V4 countries, as a result of the economic growth, regional dispar-
ities, in terms of economic development, have grown considerably, yet this trend
seems to have halted and reversed after reaching a certain level of development.
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Therefore, one can see that various aspects have been considered in several
studies, from time to time, to reflect the economic processes and the level of con-
vergence in the Visegrad Four. Since the objectives of the four countries are to
maintain a strong relation and to maintain harmonised development, it is inevitable
to examine what the common and the different tendencies of their economies are.

3. RESEARCH METHODOLOGY

The economic development of a region can be measured in part by the regional
GDP per capita. It is one of the most commonly used indicators in the European
Union when measuring economic development and eligibility for development
funds. In their research, Neszmélyi et al. (2016) applied the Williamson-hypothesis
(Williamson, 1965) and used weighted logarithmic standard deviations (WLSD) in
order to measure the territorial differences of the V4 region. A correlation was found
between regional differentiation and development, corresponding to the Williamson
curve: in regions with a higher GDP per capita, the inner disparities were smaller
than in regions with a lower GDP per capita. The idea of regional competitiveness
was also stressed by Enyedi (2009) who described the concept in terms of three
related economic parameters: (a) GDP per capita; (b) labour productivity; and (c)
employment rate. According to Korec (2014), per capita regional GDP is the most
often used method of measuring regional economic prosperity. The European Union,
for instance, has used this indicator in its assessment of regional disparities and sub-
sequently in the establishment of regional aid convergence rules.

A complex approach was used in this study to examine the internal disparities
among the Visegrad-Group Member countries (the Czech Republic, Slovakia, Po-
land, and Hungary) and the relationship between the centre and the periphery, as
well as the dynamics of economic growth and development, as well as the pros-
pects for integration. The following main hypotheses have guided the preparation
of the examination of the territorial differences at NUTS2 level territorial units of
the V4 countries:

1. The first hypothesis (H1) is that regional disparities between core and pe-
riphery regions of V4 countries still have not been eliminated to a significant ex-
tent during the studied period, and in fact they grew in certain cases.

2. The second hypothesis (H2) suggests that the level of economic develop-
ment and the disparities among regions are positively correlated.

There are three common measures of inequality: the Gini coefficient, the coef-
ficient of variation, and the Theil index (Theil, 1967). In this study, for reasons of
the allotted space for the article, the Theil index has been chosen to measure terri-
torial inequalities. This index belongs to the so-called general entropy (GE) class
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of inequality measures. We chose the relative index because the maximum val-
ue of the non-relative Theil index is equal to In(n). Thus, as the number of regions
differs from one Visegrad 4 country to another, the maximum value of the index
would not have been the same, which would have made the comparison difficult.
The relative Theil index (Bellu and Liberati, 2006) is not defined in the value of
the indicator equals zero, and has 1 as upper limit.

Agreeing with Glushenko’s (2017) findings, the population-weighted indices
were used to measure inequality on the national level, to assess the regional in-
equalities, we applied the unweighted measures. The unweighted relative Theil
index (Bellu and Liberati, 2006) can be written as:

0

lnn

(1)

where:

i=thei-thregion,i=1,2,...,n

v, = the value of the examined indicator in the i-th region; and

y = the arithmetic average of regional values of the examined indicators.

The population-weighted counterpart of the relative Theil inequality index
(based on Glushenko, 2017) takes the form:

n Vi

Z i Vi ln( i J

RTh, = 2 fi e AP
Inn

)

where:
J/; = population of the i-th region;
Z; /; = total population of the country or total population of the Visegrad group;

v, = the weighted average of regional values of the examined indicators for the
country or for the Visegrad Group.

The Eurostat’s Regional Database provides research data on about 37 regions
of the Visegrad group countries. Some data sets for certain years were not avail-
able, especially for Poland.

The following indicators were included in the study:

Purchasing Power Standard (PPS) per inhabitant,
Unemployment rate,

Life expectancy at birth,

Disposable income of private households,
Intramural R&D expenditure (GERD), and
Motorway density.

AN o i e
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Traditionally, GDP per capita is used to assess regional inequalities (Barrios and
Strobl, 2009; Kallioras, 2010; Mustra and Skrabi¢, 2014; Psycharis ef al., 2020) but
GDP is only a limited metric for measuring economic development and is useless
for measuring quality of life. In this study, we selected indicators to reflect the input
(motorway density, and GERD) and output (GDP per capita, unemployment rate,
and disposable income) levels, as well as the outcomes (life expectancy).

Per capita Purchasing Power Standard (PPS) is the monetary value of all final
goods and services produced by an economy within a given period (EUROSTAT
2022). According to Purchasing Power Standards (PPS), GDP per inhabitant is
expressed in relation to the European Union (EU28) with an average of 100.

The source for the regional labour market data needed for calculating un-
employment rates down to NUTS level 2 is the EU Labour Force Survey (EU-
LFS). Surveys of households are conducted quarterly in all EU Member States,
the United Kingdom, EFTA countries, and candidate countries. In actuality, life
expectancy at birth describes the average number of years a new-born will live
as long as mortality trends remain the same as when the baby was born. Private
households’ disposable income consists of the difference between primary income
(operating surplus or mixed income plus employee compensation minus property
income paid) and redistribution of income in cash. In terms of R&D spending,
the share of R&D (Gross domestic expenditure on R&D) financed by industry,
government, higher education, and private non-profits is the intramural R&D ex-
penditure (GERD). To measure the level of transport infrastructure, we chose the
motorway density, which is expressed in kilometres per square kilometre.

The examined period varies depending on the available data: 20002018 for
the GDP (PPS) data, 2000-2019 for the unemployment rate, 2014-2018 for life
expectancy at birth, 2010-2017 for disposable income of private households, and
the 2017 and 2018 data for intramural R&D expenditure. The transport infrastruc-
ture (motorway density) was examined based on the latest 2018 data. ArcGIS
Pro application was used to create maps to reflect regional inequalities regarding
the examined indicators. Population-weighted indices measure inequality at the
national (or Visegrad group) level, and unweighted indices can be used to meas-
ure inequality among regions. The Theil index volatility was measured using the
relative standard deviation (RSD) calculated for the examined period.

4. RESEARCH RESULTS

Having examined the lowest and the highest regional values, moreover the develop-
ment of national averages, it can be seen that the regional disparities have not dimin-
ished in Visegrad countries (Fig. 1). It is typical for all the Visegrad countries that
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the national average is closer to the lowest value of regional development while the
highest value of regional development is more distant from the national average. It
means that in all the Visegrad countries there are outstandingly developed regions
located, namely the capital regions. In all of the V4 countries the gap between the
capital regions and the least developed region widened during the examined period.
Most of the Visegrad countries are historically one-centered countries (except Po-
land), meaning that the capitals have always played significant role in the lives of
the countries and this is reflected by the results of our analysis as well.

191
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Fig. 1. Regional differences in the values of the GDP (PPS) per inhabitant in the percentage
of the EU average in the Visegrad Countries in 2000 and 2018

Source: own work based on data from Eurostat (2000), data code: nama_10r_2gdp.

Fig. 2 shows that in the course of the examined 18 years, four regions in Poland
and additional three regions in Hungary were unable to close the gap to the other
regions. In the abovementioned regions, the per capita GDP did not even exceed
50% of the EU average in 2018. While in 2000, the gap in terms of the level of
development between the capital and rural regions was robust, by 2018 — even
though the economic supremacy of the capital regions still sustained — a number
of rural regions managed to reduce their backwardness behind state capitals.

Within the Visegrad group it was Czechia where the highest number of regions
could exceed 70% of the EU 28 average. It was also typical that the process of
closing the gap of the Eastern regions of the V4 was slower. In terms of per capita
GDP, the biggest regional disparities could be observed in Slovakia. However, the
largest disparity at the national level was observed in Hungary between 2004—
2014, as well as in 2018. Measuring at both regional and national levels, the most
moderate disparities in terms of GDP were measured in Poland (Table 1). Theil
indices are presented here and below for the first and last years of the period stud-
ied. When measuring regional inequalities, the highest volatility is observed in the
Slovak (%RSD = 9.25) and Hungarian (%RSD = 12.42) data. Time-wise volatility
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in the national level inequality is higher as well for Slovakia (%RSD = 11.92) and
Hungary (%RSD = 11.36). In the case of the Hungarian data, however, volatility
measured at the national level is lower compared to the values measuring inequal-
ity among regions. At both regional and national levels, the variability of Theil
index values for the period 2000-2018 is low in Visegrad countries.

Warmirisko-m azurski

Mazowiecki
regionainy

Vichodné
Stredna | Slovensko

GDP per capita in PPS

- s ‘Slovensko! (EU28=100%)
i ESZak-Magyargrszag O £400 Zak-Magyarorszag
'-u-Mola a 401~ 50.0 E szak-Alfsld
. 50.1- 70.0
3 § A L] 7011000
u 100.1 -
2000 2018

Fig. 2. Comparing the regions of the Visegrad countries based on the values of the GDP (PPS)
per inhabitant in the percentage of the EU average in 2000 and 2018

Source: own work based on data from Eurostat (2000), data code: nama_10r_2gdp.

Table 1. The regional inequalities in GDP per capita (PPS) between 2000 and 2018
for the Visegrad countries

Index Country 2000 2018 RSD% (2000-2018)
relative cz 0.026 0.035 7.81
Theil index HU 0.038 0.041 12.42
(unweighted) PL 0.016 0.019 7.13
SK 0.088 0.100 9.25
V4 0.023 0.024 7.03
relative Theil cz 0.049 0.070 7.85
index (weighted) HU 0.092 0.104 11.36
PL 0.053 0.058 7.76
SK 0.075 0.099 11.92
V4 0.072 0.075 5.26

Source: own work based on data from Eurostat (2020), data code: nama_10r_2gdp, demo_r_d2jan.
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In the paper we intended to cover the years 20002018, but since unemployment
rate data was available for the year 2019 as well, we decided to also include that year
in the analysis. Unfortunately, for the rest of the indicators, we were not able to collect
the 2019 data, so we continued to focus on the period 2000-2018. According to Fig. 3,
from 2000 to 2019, regional differences have merely diminished in terms of unem-
ployment in V4. In 2019, there were only 5 regions in which unemployment rate was
higher than 5%, out of which one region (Northern Great Plain) was in Hungary, while
there were 2 such regions in Slovakia (Stredné Slovensko, Vychodné Slovensko) and
2 in Poland (Lubelskie, Podkarpackie). The largest territorial differences in this re-
spect could be found in Slovakia, while in all the three examined countries a peak
could be observed in terms of the inequality index in 2008. As there was insufficient
data available from Poland, this examination could not be extended to Poland.

3
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Fig. 3. Comparing the regions of the Visegrad countries based on the unemployment rates in 2000, 2019
Note: incomplete data for the Mazowiecki and Warszawski regions of Poland in 2000

Source: own work based on data from Eurostat (2020), data codes: Ifst r lfu3rt.

In Visegrad countries, based on the unemployment rates at both the regional
and national levels, the variability of the Theil index values for the 20002018 pe-
riod was high (Table 2). On the basis of unweighted Theil index values measuring
regional inequality, Poland (RSD%=46.76) and Hungary (RSD%=44.72) had the
highest variability. Slovakia had the highest regional disparity in both 2000 and
2018. In 2000, the Czech Republic and in 2018, Slovakia had the highest inequal-
ity at the national level in terms of the weighted Theil index.

Regarding life expectancy, among the V4 regions, a Hungarian region had the
worst indicator value (Northern Hungary) in both years, 2014 and 2018. According to
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data, in six other Hungarian regions (out of 8), life expectancy at birth did not exceed
77 years in 2018. Only in four regions of Poland (out of 17) the value of the indicator
did not exceed 77 years. Thus, out of the 11 regions with the most unfavourable value
of the indicator, 7 regions were Hungarian and 4 were Polish in 2018. The value of
Theil index, calculated at both regional and national levels, increased in the case
of Hungary and by 2018 reached the highest value among the V4 countries (Table 3).
In Slovakia, the unweighted Theil index values measuring regional inequality were
highly variable for the 2014-2018 period. In terms of measuring nation-wide disparity,
Czechia had the highest variability of Theil index values.

Table 2. The regional inequalities in unemployment rates between 2000 and 2018
for the Visegrad countries

Index Country 2000 2018 RSD% (2000-2018)
relative cz 0.040 0.034 28.45
Theil index HU 0.024 0.043 44.72
(unweighted) PL 0.005 0.014° 46.76
SK 0.054 0.078 25.87
V4 0.013° 0.028" 31.67
relative Theil cz 0.041 0.039 30.61
index (weighted) HU 0.029 0.057 35.89
PL 0.008" 0.015° 40.10
SK 0.037 0.068 31.85
V4 0.011° 0.026° 34.98

“The first year examined for Poland and the EU is 2013, because the data for Poland is incomplete

Source: own work based on data from Eurostat (2020), data code: Ifst r lfu3rt.

Table 3. Regional inequalities in life expectancy at birth between 2014 and 2018 for the Visegrad countries

Index Country 2014 2018 RSD% (2014-2018)
relative cz 0.00004 0.00004 5.24
Theil index HU 0.00005 0.00005 7.43
(unweighted) PL 0.00002 0.00002 6.86
SK 0.00004 0.00003 29.55
V4 0.00004 0.00004 3.40
relative Theil cz 0.00023 0.00016 67.90
index (weighted) HU 0.00013 0.00067 41.89
PL 0.00007 0.00020 66.68
SK 0.00006 0.00033 52.71
V4 0.00004 0.00003 3.41

Source: own work based on data from Eurostat (2020), data code: tgs00101.
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Regarding disposable income, in 2010, four out of the five regions of the Viseg-
rad countries with the lowest disposable income (not exceeding 8,000 euros) were
located in Hungary (Fig. 4). By 2017, three of the five regions with the lowest
disposable income (not exceeding 10,000 euros) still belonged to Hungary. Both
regional and national inequality values, measured by Theil index, were exception-
ally high in Slovakia (Fig. 5). For the other three countries studied, the inequality
values did not differ significantly.

i €
bid Bra
Disposable income of private households,
"t &zak -Magyargrszag EUR (PPS) per inhabitant
':zsk-Nfc\d == SE000
- ] 8,001 - 10,000
@ pé-am B 10.001-12000

[ ] 12,001 - 15,000
W 15001-

Fig. 4. Comparing the regions of the Visegrad Countries based on the disposable income of private

households in 2010 and 2017

Source: own work based on data from Eurostat (2020), data codes: tgs00026.
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Fig. 5. Trends in regional disparities in disposable income of private households
for the Visegrad countries, 2010—-2017

Source: own work based on data from Eurostat (2020), data codes: tgs00026.
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According to Fig. 5, in 2011, the Hungarian value jumped, both in regional and
national inequality, even if by 2017, it had the lowest inequalities in the disposable
income among the V4 countries, measured at both the regional and national levels.

We examined regional differences in terms of R&D expenditures from two
approaches: in terms of per capita expenditures (Fig. 6) in euros and in percentage
of GDP (Fig. 7). As data in full time series was not available, we had to limit our
analysis to the years 2017 and 2018. Out of the regions of the V4 countries with
the lowest value of intramural R&D expenditure (not higher than 70 euros per in-

habitant), one region was in Czechia and one in Slovakia, two regions in Hungary,
and eight in Poland in 2018.
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Source: own work based on data from Eurostat (2020), data code: rd_e gerdreg.

The value of the indicator as percentage of GDP did not exceed 0.5% in only
one Czech region (Severozapad), one Slovak region (Vychodné Slovensko), and
two Polish regions (Lubuskie and Mazowieckie). The results showed that in the
case of the per capita indicator the territorial differences were larger both at na-
tional and regional levels (Table 5). The weighted and unweighted index-values
did not show significant differences in the case of the per capita values which
refers to the fact that differences at national and regional levels are of similar
extent. Based on the result of the Wilcoxon test it could be proved only in the
case of Czechia that the difference among regions exceeded the average value
of differences measured at the national level, both in absolute (euro per capita,
7=2.214, p=0.027) and relative (percentage of GDP, Z=-2.207, p=0.027) values.
The highest and lowest values of both in euros per capita and in percentage of
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GDP measured GERD were in the Czech Republic: Prague had the highest value
among the V4 countries (1,110.5 euros per capita, 2.68%) and Severozapad had
the lowest value (45.4 euros per capita, 0.33%).

Table 5. Regional inequalities in intramural R&D expenditure (GERD) in 2017 and 2018
for the Visegrad countries

Intramural R&D Intramural R&D

expenditure (GERD), Euro expenditure (GERD),
Index Country per inhabitant percentage of GDP
2017 2018 2017 2018
relative CZ 0.142 0.140 0.058 0.055
Theil index HU 0.228 0216 0.061 0.054
(unweighted) PL 0.156 0.137 0.060 0.049
SK 0.362 0.324 0.082 0.068
V4 0.139 0.127 0.050 0.043
relative Theil Ccz 0.130 0.128 0.009 0.008
index (weighted) HU 0.232 0.222 0.034 0.035
PL 0.148 0.133 0.007 0.003
SK 0.340 0.296 0.080 0.073
V4 0.129 0.119 0.049 0.043

Source: own work based on data from Eurostat (2020), data code: rd e gerdreg.
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Regarding the transportation infrastructure, we can see that Budapest had the
highest motorway density (120 kilometres per square kilometres) compared to the
other NUTS2 regions (Fig. 8). Eight out of nine regions with the lowest values
(not exceeding 4 kilometres per square kilometres) of the motorway density were
located in Poland, making those regions less attractive for foreign direct capital
and investments. It has been agreed that the motorway density has both positive
and negative impacts on investments, the settlement of businesses, and the density
of qualified human resource, but it is surely an important requirement.
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Fig. 8. Comparing the regions of the Visegrad Countries based on the motorway density
(km per 1,000 square km)
Note: data for the Mazowieckie Voivodeship macro region (PL9) of Poland was used as the regional
value for Poland’s regions of Warsaw (the capital city) (PL91) and Mazowiecki (regional) (PL92)

Source: own work based on data from Eurostat (2020), data code: tran_r net.

In terms of the extent of regional disparities, Slovakia has the largest regional
disparity in the road network indicator (Fig. 9). The highest value of inequality,
measured at the national level, was in Poland, which is not surprising since most
of the regions with the lowest density can be found in that country. Due to the
above-mentioned infrastructural disparities, only integrated complex develop-
ment strategies can help to mitigate the existing accessibility challenges.
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Fig. 9. Estimate of inequalities in the motorway density (km per 1000 square km)
in the Visegrad countries

Source: own work based on data from Eurostat (2020), data code: tran_r_net.

5. CONCLUSIONS

In our research we examined the peculiar way of the development of the Visegrad
Four and in the frames of this we analysed the state of regional disparities, and
the centre vs. periphery relationship of the recent years at macro-region (NUTS 2)
level. By using the applied mathematical-statistical analytical methods we suc-
ceeded to partially verify our first hypothesis (H1). It means that the disparities
between the core (capital) and periphery (rural) regions are still high, especially
in the case of eastern regions. However, in the case of other regions — in all four
countries — there were regions which could get closer to the core regions in terms
of the examined parameters. Additionally, our results seem to be confirmed by
empirical information and facts as well. In terms of our other hypothesis (H2),
i.e. that interregional disparities are positively related to the state of economic
development of countries, we found it unproven. Poland had the lowest regional
disparities for most of the indicators examined (four out of seven). Slovakia had
the highest regional inequality according to five indicators. In terms of the GDP
(PPS) per inhabitant as a percentage of the EU average in 2018, Slovakia was sec-
ond after Czechia and Poland was fourth among the Visegrad countries. It would
be interesting to examine the relationship between the state of economic develop-
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ment of the regions and their inner regional disparities. However, to address this
issue, data at NUTS 3 or LAU 1 levels is needed.

As one of the most important conclusions, we need to state that despite the fact
that the Visegrad Group has been in the European Union for 18 years, the clos-
ing of the gap in its regions happened with various speed, and no harmonised
development can be observed within the Group. Moreover, in many regions the
process of closing the gap cannot be even proved unequivocally.

We need to highlight the fact that our outcomes coincide with the results of
other authors as it could even be seen in the bibliographic overview of our paper.
Therefore, our results and conclusions are merely in harmony with them. We need
to agree with others that though the role and importance of the EU’s cohesion
policy and instruments cannot be questioned, they cannot replace national devel-
opment policies and own development strategies of the regions that could address
the mitigation of the discrepancies.

Therefore, in order to propel the lagging regions (especially in the eastern parts
of the Visegrad countries) onto a speedier trajectory of development, more tar-
get-oriented development programmes are needed in harmony with the European
Union’s cohesion policy priorities and instruments, like the European Region-
al Development Fund or the European Territorial Cooperation programmes. We
can observe similar tendencies in regions across the borders within the Visegrad
group, which means that the role of cross-border initiatives must get more atten-
tion in policy making. It is also recommended to elaborate an incentive system
for FDI investors to deploy not only manufacturing job-creating plants but also
investments that can bring about an increase in the added value and R&D activi-
ties. This may be more efficient by clustering with local suppliers and subcontrac-
tors, and also by a win-win type of integration between companies, and education
and research centres. Multinational companies are able to generate sustainable
growth in the regions in which they settle if they emulate the increasing rate of
embeddedness in the local economy. While there are promising examples (e.g.
Daimler-Benz and Neumann Janos University in Kecskemét, Hungary), we be-
lieve there are still too many white spots to be covered by similar initiatives to
accelerate the process of closing the gaps and to diminish the regional disparities.

5.1. Future studies and the limitations of the study

Despite the fact that this study has its limitations, it was intended to contribute
to the group of studies that focus on the existing regional discrepancies within
the Visegrad Group, as well as the need for strategies aiming at the mitigation
of regional economic and social inequalities. Since the convergence of the four
countries is the key to sustainable development, future studies are needed to find
out more about region-specific resources and potentials.
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