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Abstract. The issue of regional development is gaining importance due to the disproportions in its so-
cio-economic aspects. The study aims to identify changes in economic development of selected countries
which joined the European Union (EU) in 2004. The study examines small NUTS-3 (Nomenclature of ter-
ritorial units for statistics) regions, which are territories determined for statistical purpose, that are less
often analysed in the literature. Moreover, it focuses on spatial aspects, also considering rarely examined
urban-rural typology of regions. The value and dynamics of gross domestic product (GDP) changes were
presented using the Eurostat data for 2004-2019 on GDP per capita ratio (PPS) and GDP per capita (in
% in relation to the EU-28 average). The analysis uses basic statistical and convergence measures; re-
gional disparities were presented on graphs and maps. It was found that the examined EU countries are
internally different in terms of economic development. The growth of GDP per capita was most dynamic
in the Baltic States, Slovakia and Poland. The dynamics of GDP per capita in relation to the EU average
was higher in regions — regardless of the type — where the value of GDP per capita was lower at the time
of accession to the EU. In rural regions, the dynamics of development changes was smaller in relation
to other types of regions. Convergence (both beta and sigma) is occurring at a very low level. Further re-
search may focus on the reasons for enclosed disparities and factors of the ongoing changes.
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NCCNIEQOBATEJIbCKAS CTATbS

M. Cmasuuku @), A. Boesydcka-Bestopcka @ <
BapluaBckuii yHMBEPCUTET eCTeCTBEHHbIX HAYK, I. Bapwasa, Monbla

Paznuuuga B BBI Ha ypoBHe pernoHoB NUTS-3 B psiae eBponeickux CTpaH

nocne ux sctynneHusn B EBponeiickuii cotos

AHHoOTaums. Bonpoc perMoHanbHOro pa3sButusi npuobpeTtaeT Bce 6obliee 3HaYEHME B CBSI3U C YCUNEHUEM
COLMaNbHO-3KOHOMMYECKMX ANCNPONOpLMiA. Llenb uccnenoBaHns — BbIIBUTb, Kak BCTyNeHWe B EBponeiickuii
coto3 B 2004 . NOBNMANO HA 3KOHOMUYECKOE pa3BuTME psaa cTpaH. [ns 3toro 6binm paccMoTpeHbl Hebonb-
wue pernonbl NUTS-3, onpeneneHHbie B HOMeHKNaType TeEppUTOPUANbHBIX €AUHUL, ANS Lenen CTaTUCTUKK,
KOTOPbIM B Hay4HOM nuTepaType yAenseTcs He Tak MHOro BHUMaHus. [ng u3yyeHus npoCTPaHCTBEHHbIX
aCneKToB PerMoHbl eBPOMNeNCcKMUxX CTpaH Obiny pasfeneHbl Ha TpU rPyNMbl: CENbCKUE, TOPOLCKME U MPOMEXY-
TOYHble. BenMunHa M gMHaMmKa M3MeHeHMs BasIOBOro BHYTpeHHero npoaykta (BBIM) 6611 npoaHanusmpo-
BaHbl HA OCHOBe AaHHbIX EBpocTtaTa 3a 2004-2019 rr. no nokasartensam BBl no naputeTy nokynatenbHOM
cnocobHoctu (MMC) Ha aywy HaceneHnus u BBl Ha pywy HaceneHus (B NpoOLLEHTax MO OTHOLUEHUIO K Cpea-
HeMy nokasatento EC-28). bbinn nsyyeHbl 6a30Bble CTAaTUCTUUECKME MOKA3ATENM M MOKa3aTenn KOHBepreH-
LMK; permoHanbHble pasnununs bbinv npeactaBieHbl HAa rpadukax U KapTax. YCTaHOBAEHO, YTO MCCNeA0BaH-
Hble cTpaHbl EC pa3nnyHbl MO YpPOBHIO BHYTPEHHErO 3KOHOMMYECKOro passutus. Hanbonee aMHaMU4HbIN
poct BBI1 Ha aywy HaceneHus 6bin 3admkcmpoBaH B (noBakuu, Monblie n ctpaHax bantuun. IuHamuka BBl
Ha OyLwy HaceneHus no OTHOLIEHMUIO0 K cpefHeMy nokasatento no EC 6bina Bbille B permoHax, rae 3HaveHue
BBIT Ha oywwy HaceneHus 66110 HUXEe Ha MOMeHT BcTyniieHns B EC (HesaBucuMo oT TMna pernoHa). B cenbckmx
perMoHax AMHAMUKa U3MEHEHUI pa3BUTUS Bbla HUXKE NO CPAaBHEHWUIO C APYrMMM TMUNAaMKU perMoHoB. beta-
M CUrMa-KOHBEpPreHuMn c1abo BbipaxeHbl. [lanbHewme nccnenoBaHua MoryT 6biTb HanpaBieHbl Ha U3yye-
HMEe CKPbITbIX Pa3fiMunii U GaKTOPOB MPOUCXOAALMX UIMEHEHUIA.

KntoueBble cnoea: pernoHbl EC, pacwmpenune EC, LleHTpanbHo-BocTtouHas EBpona, TMNonorus ropoackmx U CENbCKUX perun-

OHOB, AnBepcudmrKaums passutus, BB, aMHamuka, pernoHansHoe passutue, NUTS-3, permoHanbHas nofiMtuka, KOHBepreH-
uns

Ona uutuposanua: Crasuukuii, M., BoeByacka-Bestopckas, A. (2023). Pasnnumng B BBI1 Ha ypoBHe pervoHoB NUTS-3 B
psfe eBponenckmMx CTpaH nocne ux Bcrynnexnus B EBponevickuin Cotos. IkoHomuka peauoHa, 19(4), 1224-1236. https://doi.

org/10.17059/ekon.reg.2023-4-20

Introduction

A characteristic feature of the socio-economic
development process is its differentiation, also in
the regional system (Churski, 2008). In the liter-
ature, both theoretical and empirical considera-
tions regarding disproportions are based on the
assumption of the negative impact of permanent
and significant disparities on the development
of an area in which they occur. This applies both
to interregional analyses within a country and to
comparisons between different states.

In the European Union (EU), internal dispar-
ities between member countries (Pawlas, 2015;
Postiglione et al., 2020) as well as inequalities
within individual countries (Borowiec, 2011) are
still observed. The increasing differentiation of EU
regions is one of the fundamental problems of the
modern economy and is important not only from
the national perspective, but also from the point
of view of the EU as a whole. Regional develop-
ment is a multifaceted process, in which the na-
tional context (Smetkowski & Wojcik, 2008), re-
lated to the development level and historical con-
ditions should be taken into account. Individual

member states and their regions were character-
ised by differences in economic development at
the time of accession to the EU. The development
level may also be the consequence of the impact of
many different instruments of EU policy (e. g. co-
hesion policy) or result from different handling of
the high market competition associated with inte-
gration processes (opening of borders, etc.). Thus,
it is justified to undertake comparative research
on the level and changes in the development of re-
gions in EU member states.

The EU tries to cope with the existence of devel-
opmental inequalities using various policy meas-
ures and tools (Pukeliené & Butkus, 2012; Greta
& Tomczak-Wozniak, 2013; Pietrzykowski, 2019).
However, the process of bridging disparities is very
long-term; thus, quick results cannot be expected
in this regard. Besides, one should be aware that it
is simply impossible and pointless to completely
level out the differences (Kudetko, 2014).

The situation in Europe in terms of develop-
ment disparities has changed with successive en-
largements and changes in EU borders. In this pa-
per, we focus on the study of the development of

JKoHOMMKa peruoHa, T.19, Bbin. 4 (2023)


http://orcid.org/0000-0002-4488-6136
http://orcid.org/0000-0003-2393-0430
mailto:agnieszka_wojewodzka%40sggw.edu.pl?subject=

1226 MWPOBAY SKOHOMMKA

countries that joined the EU in 2004. The enlarge-
ment included 10 countries and was the largest in
history, resulting in an increase of 74 million peo-
ple in the EU population?, and the EU-15 became
the EU-25. The EU enlargement that took place in
2004 included countries mostly with young de-
mocracies, immature market economies shaped
since the early 1990s by political and economic
transformations. Except for Cyprus and Malta,
the remaining countries were part of the bloc of
socialist countries, and Estonia, Lithuania, and
Latvia were socialist republics of the Soviet Union
until 1990. Due to these conditions, in 2004 these
countries had a significantly lower level of eco-
nomic development than the EU-15 countries.

This paper analyses the changes in Gross
Domestic Product (GDP) in Purchasing Power
Standards (PPS), a measure commonly used in em-
pirical studies to determine economic growth and
to establish measures describing the formation of
economic processes, including measures of de-
velopment (Suréwka & Predka, 2016; Simionescu
et al., 2017; Simionescu, 2017; Jegorow, 2017;
Suréwka, 2018). This measure is widely used, al-
though many of its shortcomings are pointed out.
Among them, we can mention omitting some eco-
nomic phenomena, such as undeclared produc-
tion, subsistent agricultural production, volun-
tary activities, household labour, or taking them
into account insufficiently (e. g., non-refundable
transfers from the state budget to citizens). It also
raises the question of whether it is possible to fo-
cus solely on economic issues when describing
growth or development, while ignoring other is-
sues such as environmental costs (Ciotek, 2017).
Another issue is the inability to use this meas-
ure for the local level, as GDP is estimated for the
country, NUTS-2 and NUTS-3 levels. Regardless of
the many dilemmas concerning both the measure-
ment and interpretation of GDP, it is the indicator
based on which the allocation of European funds
directed to EU regions under the cohesion policy
is determined (Kudetko, 2014).

In the literature, consideration of economic
development based on GDP is most often con-
ducted at the country level (Halmai & Vasary,
2010; Matkowski et al., 2013; Piotrowski, 2015;
Strielkowski & Hoschle, 2016; Jegorow, 2017) or
NUTS-2 units (Goérna & Goérna, 2014; J6zwik, 2014).
This research fills a gap in this regard, as it deals
with the lower level, i. e. NUTS-3 regions, which

! Population Statistics. Detailed tables. (2006). Luxembourg:
Office for Official Publications of the European Communities.
Retrieved from: https://ec.europa.eu/eurostat/docu-
ments/3217494/5685052/KS-EH-06-001-EN.PDF (Date of ac-
cess: 29.07.2021).
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are less often analysed in the literature (Pukeliené
& Butkus, 2012; Kotosz & Lengyel, 2017; Butkus
et al., 2018; Postiglione et al., 2020). Thus, our
analysis includes the smallest comparable units for
which GDP indicator is available in order to show
a better differentiation of development in small
countries. Moreover, we focus on spatial aspects,
also considering different types of regions: pre-
dominantly urban, rural and intermediate accord-
ing to urban-rural typology (Wotkonowski, 2019).
The examined period of 2004-2018 seems to be
long enough and thus can show how the regions of
selected countries (the so-called new Union) de-
veloped under the influence of EU policy instru-
ments. This is important, especially in the con-
text of reports on persistent developmental differ-
ences between EU member states at various levels
of territorial division and indications that the de-
sired effect of convergence, which is the subject of
many studies (Prochniak & Rapacki, 2007; Kotosz
& Lengyel, 2017; Simionescu, 2017; Butkus et al.,
2018; Pietrzykowski, 2019; Postiglione, Cartone
& Panzera, 2020) seems increasingly distant
(Jegorow, 2017).

Therefore, the aim of the study was to iden-
tify and present spatial differentiation of the level
and changes in economic development of regions
(NUTS-3) in selected EU countries that joined the
EU in 2004. The following research tasks were
set: (1) to present spatial differences of GDP per
capita in relation to the EU average in 2004 and
2018 in three types of NUTS-3 regions (urban, ru-
ral and intermediate); (2) to calculate and pres-
ent changes of GDP per capita in relation to the
EU average in the period 2004-2018 and sub-peri-
ods; (3) to identify regional convergence by types
of NUTS-3 regions.

Taking into account the results of the research
conducted so far, indicating in particular the faster
development of EU countries with a lower level
of development (Pawlas, 2015; Piotrowski, 2015;
Simionescu, 2017) and a lower level of rural de-
velopment compared to other areas (Shucksmith
et al., 2009; Butkus et al., 2018), the research hy-
potheses have been formulated for NUTS-3 re-
gions. Two following hypotheses were set: (1) the
dynamics of GDP was higher in regions — regard-
less of the type — where the value of GDP per cap-
ita was lower in 2004 (in the year of joining the
EU); (2) rural regions in all countries developed
more dynamically than the urban ones taking into
account GDP per capita in relation to EU average.

Methods

To determine the level of development, the
value and dynamics of Gross Domestic Product

www.economyofregions.org


https://www.economyofregions.org

Maciej Stawicki, Agnieszka Wojewddzka-Wiewiérska ~ 1227

Types of NUTS-3 regions

(Eurostat classification)
Bl predominantly urban
intermediate

[ predominantly rural

Bratislavsky krd i

P&hja-Eestj

iaus apskritis

réjmiejski

Fig. 1. Classification of NUTS-3 regions for selected EU countries (source: own elaboration based on urban-rural typology
(Eurostat 2020))

(GDP) changes at the NUTS-3 level in selected EU
countries were presented using GDP at current
market prices (units: Purchasing Power Standard
(PPS) per inhabitant in percentage of the EU av-
erage'). GDP at current market prices in PPS per
inhabitant (per capita) were used for B-conver-
gence and c-convergence analysis. The source of
statistical data is Eurostat?. According to Eurostat,
the analysis takes into account the division of re-
gions into rural, urban and intermediate (Fig. 1)
and indicates changes in rural areas in compari-
son to other types of regions. On the basis of the
population density and share of the population of
NUTS-3 regions living in rural areas, they are clas-
sified as follows:

! Methodological notes on GDP per capita in PPS. Retrieved
from: https://www.umar.gov.si/fileadmin/user_upload/publik-
acije/dr/07/ml/aMLBDPPPS.pdf (Date of access: 10.12.2021).
2 Eurostat data on Gross domestic product (GDP) at current
market prices by NUTS 3 regions. Retrieved from https://ec.eu-
ropa.eu/eurostat/databrowser/view/NAMA_ 10R_3GDP/de-
fault/table. (Date of access: 10.12.2021). The most recent and
complete data available was used.

— Predominantly urban — share of the popula-
tion living in rural areas is below 20 %,

— Intermediate — share of the rural population
is between 20 and 50 %,

— Predominantly rural — share of the popula-
tion living in rural areas is higher than 50 %3.

In the paper, we will use the following names of
region types: urban, intermediate and rural.

The research covers the period 2004-2018,
from the accession to the EU to the last availa-
ble and complete data on GDP for all analysed re-
gions at NUTS-3 level at the time of study (only
for half of selected countries data as of 2019 were
available — see Fig. 3). For detailed studies, a
group of 8 neighbouring countries was selected:
Czechia (CZ), Estonia (EE), Latvia (LV), Lithuania

5 Eurostat urban-rural typology. Retrieved from: https://ec.eu-
ropa.eu/eurostat/statistics-explained/index.php?title=Territo-
rial_typologies_manual_-_urban-rural_typology (Date of ac-
cess: 22.12.2020). Based on the Eurostat approach, official
names in local languages were used, exactly as they appear in
international statistics; when possible, English names of re-
gions were also given.
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Fig. 2. Average GDP per capita by NUTS-3 regions by types (percentage of the EU average in 2004) (source: own elaboration based
on data by Eurostat)

(LT), Hungary (HU), Poland (PL), Slovenia (SI)
and Slovakia (SK). All these countries joined the
European Union in 2004 together with Cyprus and
Malta, which were excluded from the study, as
too few NUTS-3 regions would make it impossi-
ble to draw conclusions about internal differences
in these countries. Ultimately, the total number
of analysed regions amounted to 148, of which 21
were urban regions, 66 intermediate regions and
61 rural regions (according to the presented ur-
ban-rural typology).

The following research methods were used to
analyse the data: comparative analysis, statisti-
cal analysis, including the use of basic methods
of descriptive statistics (Statistica software) to as-
sess the changes in regional GDP. In order to de-
termine the regional convergence, the method of
analysis of regional beta and sigma convergence
built into the R statistical package was used. The
research results are presented graphically in the
form of charts, choropleth maps (QGIS) and tables.

Results

Regional diversification and dynamics of GDP at
NUTS-3 regions in the period 2004-2018

At the beginning of the study period, urban ar-
eas in all countries were characterised by a much
higher GDP per capita than in other types of re-
gions, but only in Czechia, Hungary and Slovakia
this level has exceeded the EU average (Fig. 2). In
Slovenia, where the capital region is classified as
intermediate, this type of regions had the highest
value of GDP.

At the time of accession, capital regions in the
Baltic Countries had a significantly lower GDP
than capitals in other countries (see Fig. 3), but af-
ter 13 years they almost reached the Slovenian or
Hungarian level. The first place of Prague in 2004
was taken over in 2018 by Warsaw, and the dif-
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ference between Bratislava and Budapest has in-
creased significantly. Despite the general increase
in GDP in relation to the EU average indicator, na-
tional differences between NUTS-3 regions have
increased in all analysed countries, to the least
extent in Slovenia and to the greatest extent in
Poland.

In the year of accession to the EU, GDP per cap-
ita in most of analysed regions was below half of
the EU average, only in Czechia and Slovenia the
level of economic development was higher, and
all NUTS-3 regions were above the EU average
(Fig. 4).

Among all countries, the highest GDP was ob-
served in the capital cities or other metropoli-
tan regions, while in the Baltic States, these val-
ues were noticeably lower than in other states.
In Lithuania and Estonia, it could be caused by
the NUTS-3 division, as the regions contain not
only the capitals but also suburbs and rural ar-
eas around. In 2018, most of the regions have im-
proved their position relative to the EU average.
More urban regions have exceeded the EU average
in terms of GDP; these were the capital regions
of Estonia, Latvia and Lithuania, and many ur-
ban regions in Poland (cities of Krakéw, Wroctaw,
Poznan and Tréjmiejski region) due to polycentric
space system and dynamic development of these
cities. Interestingly, one rural Polish region (Ptock
Subregion) was also found in this group — the rea-
son is that Ptock is the seat of the Polish com-
pany with the highest revenues — PKN Orlen (fuel
industry).

Types of regions indicated in Figure 5 were di-
vided on the basis of GDP value in 2004 and dy-
namics in 2004-2018, with median values as the
border between low and high level. The largest
group, represented by 35 % of regions (mainly in
Poland and the Baltic States) is characterised by
low initial level of GDP and high GDP dynamics.

www.economyofregions.org
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GDP per capita in relation to the EU average (2004)
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Fig. 3. GDP per capita in relation to the EU average in 2004 and 2018(19) (labels for selected NUTS-3 regions) (source: own elabora-
tion based on data by Eurostat)
English names of some regions: Hlavni mésto Praha — Prague, Jihomoravsky kraj — South Moravian Region, Karlovarsky kraj —
Karlovy Vary Region; Péhja-Eesti — North Estonia, Kesk-Eesti — Central Estonia, Kirde-Eesti — North-East Estonia, Léuna-Eesti
— South Estonia; Vilniaus apskritis — Vilnius County, Kauno apskritis — Kaunas County, Taurages apskritis — Taurage County,
Klaipédos apskritis — Klaipéda County; Miasto Warszawa — city of Warsaw, Miasto Krakéw — city of Krakéw, Miasto Wroclaw —
city of Wroctaw, Miasto Poznan — city of Poznan, Chelmsko-Zamojski — Chetm and Zamos¢ Subregion, Przemyski — Przemys|
Subregion; Osrednjeslovenska — Central Slovenia Statistical Region, Zasavska — Central Sava Statistical Region, Obalno-Kraska
— Coastal-Karst Statistical Region; Bratislavsky kraj — Bratislava Region, Trnavsky kraj — Trnava Region, Presovsky kraj — Presov
Region
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Fig. 4. GDP per capita in relation to the EU average in 2004 and 2018 (source: own elaboration based on data by Eurostat)

Types of NUTS-3 regions concerning

GDP per capita in relation to EU average
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Fig. 5. Types of NUTS-3 regions based on GDP per capita level and dynamics in 2004-2018 (source: own elaboration based on data
by Eurostat)

The mean value of GDP in relation to the EU
average has increased in all types of regions but
the dispersion measured by standard deviation in-
creased only in the group of predominantly urban
areas (Table 1). Pearson correlation coefficient be-
tween GDP in 2004 and GDP dynamics in 2004-

Ekonomika Regiona [Economy of Regions], 19(4), 2023

2018 was significant below 0.05 only in rural and
intermediate regions; also, the value of r in these
groups allowed us to conclude that the negative
correlation was quite strong and therefore the less
developed regions of these types were developing
faster. In this way, based on spatial and correla-
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Table 1

Main statistics on GDP level and dynamics by types of analysed NUTS-3 regions

GDP per capita in GDP per capita in Change in GDP Pearso? correlation
. 2004 2018 o coefficient between
Types of regions | £y, verage = 100) | (EU average=100) | 20042018(%0) | hypin 2004 and GDP
Mean SD Mean SD Mean SD dynamics 2004-2018 (r)
predominantly urban 80.2 33.1 110.7 44.2 35.0 16.9 -0.20°
intermediate 49.6 15.6 61.7 154 25.8 18.9 —-0.51
predominantly rural 44.2 15.4 54.9 14.5 25.0 19.1 -0.61
total 51.7 22.2 66.4 28.3 26.8 18.9 -0.27

" correlation coefficient with significance above 0.05.
Source: own elaboration based on Eurostat data.

tion analyses, the first hypothesis was partly con-
firmed, as the dynamics of GDP was significantly
higher only in intermediate and predominantly
rural regions characterised by lower values of GDP
per capita in 2004.

During the first 3 years after accession to
the EU, the highest dynamics of GDP per cap-
ita was observed in Estonia and Latvia and capi-
tal Lithuanian region (Fig. 6), which was combined
with a decline in the population of several percent
(between 2-4.5) in these countries'. Also western
and north-western part of Slovakia (Bratislavsky
kraj and Zilinsky kraj (Bratislava and Zlin Regions))
and Legnicko-Glogowski (Legnica and Glogéw
County) in Poland have increased the GDP level
significantly, possibly due to foreign capital inflow
and investments in automotive industry. During
the 2007-2009 crisis (economic downturn), fast
development in the Baltic regions turned out to be
unstable; these countries were hit by the strong-
est slowdown in economic development. On the
other hand, only few NUTS-3 regions in Poland,
Slovakia and Czechia faced a decrease in GDP dur-
ing the crisis. In the period 2009-2018, Lithuania,
Latvia and Estonia returned to the path of growth,
dynamic change took place also in two Hungarian
regions: Fejér and Bacs-Kiskun Counties, and 7
Polish regions, among others city of Wroctaw, sub-
urban regions: Wroctawski (Wroctaw Subregion),
Krakowski (Krakéw Subregion), Warszawski
Zachodni (Warsaw West Subregion) and Plocki
(Plock Subregion) with strong fuel industry.
During the whole period, some of the analysed re-
gions were facing population changes: most often
it was an increase in the population in urban and
central regions located close to the capital cities
(by 10-20 %) and decrease in the population in
rural and peripheral areas (from 1-5 % in Poland
or Hungary to 20-35 % in the Baltic States). This

! Population Statistics. Detailed tables. (2006). Luxembourg:
Office for Official Publications of the European Communities.
Retrieved from: https://ec.europa.eu/eurostat/documents/32174
94/5685052/KS-EH-06-001-EN.PDF (Date of access: 29.07.2021).

process has affected the GDP per capita growth to
a small extent, as GDP change was weakly corre-
lated to the ongoing population changes: Pearson
correlation coefficient was equal to —0.16 and sta-
tistically significant.

The dynamics of GDP in relation to the EU av-
erage significantly differed in NUTS-3 units ana-
lysed (Fig. 7).

The highest increase was observed in the Baltic
States (in Lithuania in centrally located intermedi-
ate regions: Taurages apskritis (Taurage County),
Kauno apskritis (Kaunas County), Siauliu apskri-
tis (Siauliai County) and in urban Vilniaus apskri-
tis (Vilnius County); in Latvia in the surrounding
the capital Pieriga region; in Estonia in Louna-
Eesti (South Estonia) rural region). Additionally,
the gughest increase was recorded in Poland, es-
pecially in the cities Krakow, Wroctaw and around
their metropolitan areas (Wroctaw and Krakows
Subregions), but also in urban Gliwicki (Gliwice
Subregion), and predominantly rural Kaliski
(Kalisz Region), Ostrotecki (Ostroteka Subregion),
Siedlecki (Siedlce Subregion) and Rzeszowski
(Rzeszow Subregion) NUTS-3 regions.

The dynamics of GDP in relation to the EU av-
erage in the period 2004-2018 differed between
both countries and types of regions. In all coun-
tries, urban regions have improved their position
in relation to the EU average (Fig. 8) to the great-
est extent, in Slovakia by 40 pp. and in Poland
and the Baltic States by 29-47 pp. In intermedi-
ate and predominantly rural regions, this progress
was comparable and much lower than in urban ar-
eas (between 5 and 21 pp.). Therefore, the second
hypothesis was not confirmed: rural regions in all
countries developed less dynamically than urban
ones taking into account GDP per capita in rela-
tion to EU average.

Convergence by types of NUTS-3 regions

In order to determine the occurrence of re-
gional convergence in relation to the level of de-
velopment (measured by GDP per capita in PPS),
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Fig. 6. Change in GDP per capita in relation to the EU average in sub-periods (source: own elaboration based on data by Eurostat)
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Fig. 7. Change in GDP per capita in relation to the EU average and NUTS-3 typology (source: own elaboration based on data by
Eurostat)

absolute B-convergence and c-convergence were
used (Prochniak & Rapacki, 2007). The beta con-
vergence occurs when less developed regions show
a faster growth rate of GDP per capita than more
developed regions. On the other hand, sigma con-
vergence occurs when the differentiation of GDP
per capita between the analysed regions decreases
over time.

By using the method of analysis of regional beta
and sigma convergence built into the R statistical
package, the results of absolute and conditional

Ekonomika Regiona [Economy of Regions], 19(4), 2023

beta convergence were compared. In the condi-
tional model, the explained variance increases
from R? = 0.13 to R? ~ 0.3, indicating increased
explanatory power of the model due to the added
conditional variable. Both models are statistically
significant, also B values are negative and signifi-
cant (p < 0.001 in both cases). The «Intermediate»
condition is significant (t = —4.95, p < 0.001) and
negative, indicating that, on average, GDP per
capita in urban regions grew more slowly than in
intermediate regions. The same was true for the
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Fig. 9. Change in average GDP per capita (PPS) in different types of NUTS-3 regions of the countries that joined the EU in 2004 (ex-
cluding Malta and Cyprus) between 2004 and 2018 (source: own elaboration)

«Rural» condition (t ~—5.81 and p < 0.001), which
allows us to conclude that, on average, the value of
GDP per capita in urban regions grew slower than
in rural regions, but was characterised by higher
dynamics than in intermediate regions. The rate
of conditional convergence, represented by Alpha,
shows a harmonisation of 0.23 % per year. The
half-life value shows that, as a result of the beta
convergence model, regional disparities in GDP
per capita will halve in about 465 years. Based on
the calculations, the trend regression model for
sigma convergence was found to be significant
(F ~ 281.4, p < 0.001). The slope is significant and
negative (b —0.0025, t ~ 8.37, p < 0.001), indicat-
ing the presence of sigma convergence. So, based
on the trend regression, we can conclude that the
coefficient of variation decreases by only 0.0025
per year, which represents a small rate of income
equalisation across regions.

Analysis of changes in average GDP per cap-
ita in urban, intermediate and rural regions, re-
vealed weak convergence within these groups. The
growth rate of GDP per capita in rural regions is
at a similar level as that of urban regions (Fig. 9).

Discussion

This study revealed that rural NUTS-3 re-
gions generally developed GDP per capita in re-
lation to the average slower than urban ones in
the period 2004-2018. Similar conclusions refer-
ring to rural regions were presented by Butkus
et al. (2018), who stated that urban and capital
regions are growing faster, while costal and ru-
ral regions are lagging. However, when analysing
detailed differences within the countries, we can
see higher GDP dynamics in Poland and the Baltic
States than in other 3 countries. It should be kept
in mind that the average GDP as point of refer-
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ence was changing since 2004, when the European
Union has experienced two further enlargements.
Bulgaria and Romania joined the EU in 2007, and
the inclusion of Croatia took place in mid-2013,
which has shaped regional variations in the study
group (Butkus et al., 2018) and affected the aver-
age level of GDP in the analysed period. After ac-
cession to the EU, many countries (especially the
Baltic) were facing decreasing number of inhabit-
ants (for example, a decrease of 25 % was observed
in Utena County in LT or Latgale in LV)', which
was also one of factors affecting the GDP per cap-
ita indicator. Also, it is worth mentioning that the
analysis of economic development solely based on
changes in the value of GDP may be incomplete,
as it does not take into account those factors that
determine its level and the scale and direction of
the transformations taking place, as Maciejewski
(2017) pointed out. All countries that entered the
EU in 2004 demonstrate a high pace of real GDP
per capita growth, which confirms the standard
analysis without spatial effects (Pietrzykowski,
2019). Our study also confirmed findings of Kilroy
and Ganau (2020), who found out that low-income
regions in the east of the EU have had a relatively
high growth of GDP.

The results obtained here are in line with
Abramovitz & David’s (1994) findings that con-
vergence generally occurs faster in less developed
regions. Aspects related to the specificity of a
given region should not be forgotten, as individual
countries do not have the same speed of conver-
gence (there are regions with a decrease in GDP),
which can slow down the GDP per capita conver-
gence process (Simionescu, 2017; Wotkonowski,
2019). Changes in the size and dynamics of GDP
growth in the EU countries, identified in the study,
should be linked to the occurrence of the economic
crisis (Strielkowski & Hoschle, 2016), which sig-
nificantly reduced the potential development of
these new countries (Halmai & Vasary, 2010) and
affected convergence processes in the short term
(‘convergence crisis’). Moreover, as Strielkowski
and Hoschle (2016) pointed out, in analyses of the
convergence process within a single enlargement
one has to take into account the level of homoge-
neity in terms of important economic variables af-
fecting the development.

According to our research, it would take long
time to even out regional differences in GDP per
capita. The process of bridging development gaps
is therefore a long one and thus neither quick re-

! Population Statistics. Detailed tables. (2006). Luxembourg:
Office for Official Publications of the European Communities.
Retrieved from: https://ec.europa.eu/eurostat/documents/3217
494/5685052/KS-EH-06-001-EN.PDF (date of access: 29.07.2021).
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sults nor full equality should be expected. Besides,
these goals are unrealistic and pointless as good
living conditions are the most important objec-
tive (Kudetko, 2014). However, the presence of
within-country disparities (Butkus et al., 2018)
may hinder spatially balanced and sustainable
development.

Conclusions

The calculations and analyses led to the fol-
lowing conclusions.

1. Analysed EU countries are internally differ-
entiated taking into account GDP per capita (PPS)
at NUTS-3 level in 2018, the smallest disparities
exist in Lithuania and Estonia, the highest are in
Poland and Slovakia. Countries joining the EU in
2004 also differ in terms of GDP per capita growth
in 2004-2018, which was the most dynamic in the
Baltic States, Slovakia and Poland. GDP per capita
growth rate was slower in the countries that had
higher GDP levels in 2004. The dynamics of devel-
opment of individual countries and their regions
varied over time. In the first years after accession
to the EU, decreasing GDP in relation to the EU av-
erage was found in some Hungarian regions. On
the other hand, during the 2007-2009 crisis, the
Baltic and Slovenian regions have faced the high-
est decrease in GDP per capita.

2. Significant differences in the development
of regions depending on the types were found.
The growth of GDP in relation to the EU average
(%) was most dynamic in urban regions (average
change of 30 pp. in 2004-2018); in intermediate
and rural regions, the growth was slower and sim-
ilar (on average about 12 pp.). Regions with lower
GDP in 2004 had generally higher GDP dynamics,
significant correlation coefficient was highest in
rural (-0.61) and intermediate regions (-0.51).

3. In the regions analysed, convergence within
the type of regions occurs but at a very low level.
This is confirmed by the results of the analyses
carried out (beta and sigma).

The obtained results revealed the still existing
internal differences in the economic development
within the 8 selected EU countries. With a few ex-
ceptions, urban regions (especially with big cities)
have a higher level and dynamics of GDP per cap-
ita, which is affected by many different factors re-
lated to intra- and interregional policies and the
global situation. It is worth mentioning that the
resilience to the global crisis of the analysed re-
gions was very diverse as a result of domestic de-
mand, risks related to the internationalisation of
finance, links to foreign markets, etc., which may
be considered as a topic for further research on the
NUTS-3 level.
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