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Abstract

The paper presents an analysis of real income cgenee between the 11 countries of Central Easteropé which have
joined the European Union (EU11) and 15 countrieg/estern Europe (EU15) in the period 1993-201% €holution of
the income gap between the two groups of counitmiésrms of GDP per capita at PPP reveals a cleatendency towards
income convergence over the analyzed period, coefiralso by the results gf and s-convergence tests. However, the
catching-up process was not continuous, showingesbreaks and divergence episodes. The most integsinvergence
appeared in the years 2000-2007, just before atedt #fe EU’s major enlargement. This suggests thatincreasing
economic integration stimulated the convergencegs®. But the global economic crisis, along witlaficial perturbations
in the euro area, have slowed down the convergeneeost CEE countries, as reflected by changes énitbome gap
observed in the years 2007-2015.

The paper also presents some projections otahgergence prospects, with three scenarios ésetduture economic
growth. The first two scenarios assume the contiomaf past or current growth trends and the nesiahce of positive
growth rate differentials, indicating the probaldagth of the period needed by the individual CEEntdes to attain the
average GDP per capita level seen in Western Eufidpethird scenario, based on a long-term econéwnécast for the EU
economies, warns that economic growth in the regiay slow down due mainly to unfavorable demograptends, with
the resulting deceleration of the convergence m®cap to its total halt or reversal into divergenBroper social and
economic policies are needed, both on the couetrglland in the framework of the common Europedityan order to
assure a healthy economic growth in the CEE aredacaméintain the convergence process within the EU.
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Introduction

This paper tries to assess the past and currerdsiras well as possible future prospects, of
real income convergence between the 11 countrieSenitral and Eastern Europe (CEE)
which have accessed the European Union (EU11) laadl% countries of Western Europe
(EU15) which represent the EU’s “old core”. The @afs a follow-up study to our earlier
analyses on the same subject, but it extends &igntfy the discussion and brings new results
based on updated statistical dhta.

The paper is composed of four parts. Section lcteephe theoretical background and
brings a concise overview of the previous empiriesglearch. Section 2 describes the con-
vergence process between the EU11 countries anBUWAé& group in the period 1993-2015
by comparing the GDP growth rates, and shows tb&igan of the income gap measured by
the ratio of GDP per capita calculated at PPPIstt ahows the basic difference between the
GDP per capita estimates made at purchasing poamy {PPP) and at current exchange
rates (CER) for the countries concerned. Sectidirii3gs a formal analysis gf and o~
convergence over the whole period and in threeesints distinguished in order to assess the
impact of the EU enlargement on convergence ancffieets of the global crisis. Section 4
presents some simulative forecasts of the possiilee course of income convergence

between the CEE countries and the EU15 group. helasion summarizes main findings.

1.Theoretical background and empirical evidence

1.1. Theoretical background

Income-level convergence is the main aspect of @oan convergence among countries and
regions. Income convergence between economies dtyvoorer countries grow more
rapidly than the richer ones. Tkenvergence hypothesassumes that less developed count-
ries, with lower per capita income, tend to growtéa than do the more developed ones, with
higher per capita income. As a result, the incoaye lgetween the rich and poor countries will
narrow over time. In its strongest version, thevawgence hypothesis posits that, in the long
run, all economies will converge to the same dgwelent level, with equal average output

per worker and equal average income per inhabitant.

! Some of the results have been already presentagiiot study published elsewhere (Matkowski, Prdak,
Rapacki 2016), but in a different and shorter form.

% The concept of the paper was developed by althtee authors who share the responsibility focistents,
but the exact labor division in preparing the papas as follows: part 1 — Z. Matkowski and M. Pndielk; part

2 — Z. Matkowski, M. Prochniak and R. Rapacki; part- Z. Matkowski and M. Prdchniak; part 4 — Z.
Matkowski; this introduction and conclusions wenétten collectively.



Income convergence, or more precisely conditiomaloime convergence, is directly
implied by the neoclassical growth models (Solovs6,91957; Swan 1956). These models
suggest that, given the same exogenous technogayngs rate and population growth,
countries with lower per capita income and lowepitzd per worker (but with enough labor
and other resources) will grow faster because tfégr higher returns to capital, which
attracts foreign investments, assuring therebygheti accumulation rate and faster output
growth. The negative relationship between theahiticome level and the growth rate has
been confirmed for a large sample including abdi &ountries by Barro (1991), and the
theoretical explanation of convergence in the fraor& of the neoclassical growth model
was given by Barro and Sala-i-Martin (1992) andaSaartin (1996). The validity of its
predictions about income convergence was also rroeéi by Mankiw, Romer and Weil
(1992) who augmented the Solow model by includinghén capital.

The convergence is conditional because it takesepbaly if the countries concerned are
endowed with the same technology and charactebyeithe same behavioral and structural
parameters. Another necessary condition is thahaleconomies are open. If these conditions
are not fully met, there is no common long-term idgnum (steady stafe and different
countries or country groups may reveal specifiorghotrajectories, converging to different
steady states. The result may be so-called “clutvexgence”, meaning the existence of
multiple long-run equilibria (cf. Baumol 1986; B&avid 1994; Quah 1996). The degree of
homogeneity in the analyzed group of countriebésdfore crucial for empirical results.

The endogenous growth models (e.g. Romer 1986,;198ths 1988) reject the assump-
tion of diminishing returns to capital and questeuirect negative relationship between the
initial income level and the growth rate. By tregttechnology as endogenous and dependent
on R&D outlays, these theories emphasize the cgpatithe highly developed countries to
cumulate the benefits of technological progress anunited ability of the less developed
countries to generate and absorb new inventionsieSendogenous growth models entirely
exclude the possibility of convergence and sugthedgtoutput growth in the highly developed
economies may accelerate with rising income andtiveaile some poorest economies may
be stuck in the poverty trap. Differences in incdmels between rich and poor countries can

persist infinitely, or even increade.

® The newer concept of the “middle-income trap” cowversial and still not enough founded theorelydal
which is more relevant for the CEE countries, sstg¢hat some hitherto rapidly growing medium depet
economies may also face a development barrier,irspown or stagnating at the income levels already
achieved after the exhaustion of the traditionahpetitive advantage based on cheap labor and aburaa



On the other hand, some other endogenous growtlelsxetnphasize positive effects of
the diffusion of knowledge and technology on ecoitognowth of less developed countries.
Taking advantage of know-how spill-over, the legvaloped countries can allocate more
resources on building up their production poterdiadl, as a result, they can develop more
quickly. Barro and Sala-i-Martin (1997) constructad endogenous growth model in which
long-run economic growth is driven by discoveribat followers (imitators) can converge
towards leaders by copying foreign technologieschis cheaper than inventing something
new.

The views on the impact of globalization and ecoieantegration on income convergence
differ as well. The traditional trade theory (e\dner 1950) implied that trade liberalization
and economic cooperation would lead to more corererg, but newer development theories
(e.g. Krugman 1991) warn that integration and diaaion may also petrify the existing
international labor division, resulting in risingcome disparities. A similar suggestion is
embodied in some newer theories of economic growthich point at the hermetic nature of
modern technologies, institutional and financiahgtoaints to start output growth, and
negative effects of the “brain-drain”, or a massougflow of well-educated, skilled man-
power from less developed countries. Empirical ltesas to the link between international
trade and income convergence are mixed. Some st(elig. Ben David 1996; Frankel and
Romer 1999) suggest that trade has a strong pesfiect on economic growth, but some
other (e.g. Slaughter 2001) do not find any systenimk between trade liberalization and
income convergence. The same can be said abouimib@ct of international economic
integration on the speed of convergence.

In the traditional neoclassical model, convergasdadriven by capital flowing from rich to
poor countries. Endogenous growth models emphabedlow of new ideas and techno-
logical knowledge as the main driver of economiowgh and eventual convergence. The
transfer of new technology occurs through FDI dernational trade. Labor mobility and
migration may also contribute to income equalizatibhe fundamental handbook by Barro
and Sala-i-Martin (2004) gives a comprehensive aeer of various growth models and their
implications for income convergence.

Summing up, there are different views as to thesterce of a tendency to economic
convergence in a broad international context. Iregonvergence between the less developed

and more developed countries should be perceivea patential chance, but it cannot be

material resources, because graduating to theihggtme group requires another kind of competitiasndased
on human capital, modern technology and managskilidé (see e.g. Felipe et al., 2012; Aiyar et 2013).



taken for granted. Both traditional and modern tiesoof economic growth and development
indicate various factors that may be conduciventmime convergence, but also many factors
that may hamper the catching-up process and wigemrxisting income gaps. The very fact

that a country is poorer does not guarantee thatrt successfully catch up with richer

countries.

In the empirical analysis of income convergencey tmethodological concepts are used:
absolute convergence and conditional convergenke.fifst approach (used in this paper)
tests the direct relationship between the initigoime levels (usually expressed as real GDP
per capita at PPP) in a given sample of countmeistiaeir growth rates over a given period. If
there is a strong negative correlation betweertioevariables, the existence of convergence
is confirmed. The rationale behind this procedwwéehie assumption that all the economies
included in the sample converge to the same ststaty. The second approach tests the same
relationship upon controlling for the impact of etlactors which determine the growth rate,
but are not fully reflected in the initial incomevel. The assumption behind this procedure is
the recognition that the country’s growth rate de®enot only on the initial income or
productivity level, but also on many behavioral atdictural characteristics (e.g. saving rate,
population growth, education, institutions, infrasture, financial system, government
policies, etc.), which differ across countries. Whabsolute income-convergence is rarely
seen in large, highly differentiated country samapl@onditional income-convergence is often
confirmed by the studies which take account ofoussiadditional factors that differentiate the
analyzed sample.

The empirical research on income convergence eraoyariety of methods and analy-
tical tools, ranging from simple correlation angnession analyses based on cross-sectional
or panel data, various dispersion measures, unittests, up to advanced econometric models
and spatial cluster analysis. Two most common nreasaf income convergence (used in this
study) are# and o-convergence coefficients, introduced by Barro 8ath-i-Martin (1992).
The S-coefficient calculated in a regression equatiatst¢éhe existence of a negative relation-
ship between the initial income level and the gtovette. Theo-coefficient tests the evolution
of income dispersion over time. It should be ndteat /-convergence is a necessary but not
sufficient condition foro-convergence.

1.2. Empirical evidence
The debate about the past and current trends wmiacdistribution in the world and the

existence or non-existence of the tendency to ikcaonvergence among countries is far



from being closed. In his comprehensive empiricadlgsis on global scale, covering 152
countries in the period between 1950 and 1985, Bawid (2000) concluded that income
dispersion in the world tended to rise rather tfann the long run, and the distance between
the highly developed and less developed countrab ot been visibly reduced. But in
another study, covering 138 countries in the pehetiveen 1970 and 2000, Sala-i-Martin
(2006) suggested that global inequality had deegass evidenced by various measures of
income inequality. In a recent analysis covering@ t@untries over two periods, 1970-1990
and 1990-2010, Kane (2016) finds that income dimecg observed in the former period has
shifted to convergence in the latter. In his fambo®k on the global rise in well-being,
Deaton (2013) indicates that the spread of avenagame in a broad country-by-country
comparison is not shrinking over time; in the pdrioom 1950 till 2010 the income distance
between the wealthiest and poorest countries iwthiéd has remained about the same, and
the dispersion of average incomes has actuallyeasad, especially among the poorest
countries of the world. Several authors suggesteaady in the 1990s that the world moved
towards a bimodal (“twin-peaked”) income distrilauti(e.g. Quah 1996; Jones 1997).

The results of the empirical analyses that testedme convergence within the European
Union and between Central Eastern Europe and We&arope differ depending on the
period covered, the country group considered, tiné land source of data used, and the
method employed. The literature on the subjectuisegabundant, and we can indicate only
some selected contributions. Our review will befowd to the studies that deal directly with
income convergence within the EU and between thE Gitintries and Western Europe. The
complementary literature on income convergenceegional level will not be quoted for the
lack of space. The analyses of internal convergentten the CEE group or within Western
Europe will also be omitted. The studies on nomowlvergence (e.g. equalization of wage
and price levels, interest rates, etc.), as welh@aalyses of cyclical pattern conformance
(synchronization of business cycles), will be meméd only if they were combined with the
research on real income convergence. The revieanfned to the studies written in English,
with the exception of some contributions by theistoauthors.

The first empirical studies on income convergenesvben the CEE countries and the EU,
undertaken in early 2000s, assessed the convergeneatial of transition economies and
their possible gains from trade liberalization @ednomic cooperation with Western Europe.
In one of the first such analyses, covering 26-gostalist countries of Europe and Asia over
the period 1970-1998, Estrin, Urga and LazarovaD120have not found any clear-cut

evidence of their convergence toward Western Eur@peept for Hungary, the Czech



Republic and Slovakia). But Sarajevs (2001), indmalysis of income convergence between
11 CEE countries and the EU15 in the period 19991%und both conditional and absolute
[-convergence. Some evidence of income convergeatveebn CEE and Western Europe
was also shown by Doyle, Kuijs and Jiang (2001their study of economic development in
the transition countries. The tendency towards nmeoconvergence in Europe was also
confirmed by several other authors who comparech@oac growth trends in Eastern and
Western Europe.

With the EU’'s major enlargement in 2004, intergstthe research on economic con-
vergence within the EU, as well as between the aettants and the “old core”, increased
considerably. Kaitila (2005) tested the relatiopshietween 8 CEE countries that entered the
EU and the EU15 for the period 1993-2002 and fosoche evidence of conditional con-
vergence in terms of GDP per worker. Dogan andc®gta (2007) tested average income
ratios between CEE and the EU15 in the period Z38m%; the unit root test applied to
quarterly GDP per capita data did not confirm tlseusrence of real income convergence,
except for Estonia. The result is not surprisinggsithe authors had not cut off the beginning
of the 1990s, marked by a deep transformationscisimost post-socialist countries. Using
the same method to quarterly data for the peric@bd05, Reza and Zahra (2007) have
confirmed the existence of absoly#eonvergence with the EU15 for the whole CEE group.
In a series of papers, Kutan and Yigit (2004, 20@3)7) and Koéenda, Kutan and Yigit
(2006), when analyzing real and nominal convergerfid®d CEE countries towards the EU in
the pre-accession period with the use of variowlcators, found significant evidence of
convergence and concluded that economic integratiomld be beneficial for both the old
and new EU members. But some other studies onarehinominal convergence in the EU,
covering a longer period since about 1980 (e.gd&r&utan and Zhou 2005), brought mixed
results.

The report on the effects of the EU enlargementdfean Commission 2009) presented
the estimates of an income convergence model &fitk-year periods before and after 2004;
it concluded that the EU’s enlargement contributeaich to the acceleration of economic
growth in the CEE countries, speeding up their eogence with Western Europe. The same
conclusion was drawn in several studies which testal income convergence within the EU
and between the new and old EU membe€ikgk and Fonteyne 2009; lancu 2009; Ingianni
and Zdarek 2009; Niebuhr and Schlitte 2009; Vanmiiak2009; Marelli and Signorelli 2010;
Tatomir and Alexe 2012; Czasonis and Quinn 2012h&nuek 2012). Most of these studies
confirmed strong income convergence of the new Ethbers to the EU’s “old core”, though



not all have noted any visible acceleration of¢bhevergence process after the EU-accession.
Some authors (e.g. Cavenaile and Dubois 2011) shairhe convergence rates among new
EU entrants and old members differ, pointing to éxestence of two different convergence
groups in the EU.

The last few years have brought several new papereal income convergence within the
EU and between CEE and Western Europe, which takeuat of recent developments,
including the effects of global crisis and finandiarmoil in the eurozone (i.a. Alexe 2012;
Staiisi¢ 2012; Kaitila 2013; Dauerstadt 2014; Nanovsky dmmthkov 2014; Simionescu
2014). These newest studies, based on updatedsenws, verify the previous analyses of
income convergence in the EU, trying to identifyiméactors that determine the speed of
convergence. Most of these papers point to thetfettworld economic crisis and debt crisis
in the euro area have distorted the previous pettef economic growth in the EU, slowing

down the convergence process and leading to soweegeénce tendencies. The same con

clusion was reached in the report prepared fort#dmth anniversary of the EU’s major
enlargement (Forgd and &k 2015). The report shows that 11 CEE countriesciwh
accessed the EU have achieved a significant pregmesatching up with the EU15, but real
income convergence between most CEE countries agstem Europe weakened after the
global crisis. Some other studies (e.g. Borsi anetibd2013; Monfort, Cuestas, Ordofiez
2013; Gligort 2014) question the overall tendency to income kzpteon in the EU and
suggest the occurrence of some “convergence ciister‘convergence clubs”, both in the
Western and in the Eastern parts of the EU, whighldvbe driving at different income levels
in the long run. The differentiation of convergergatterns within the EU is even more
stressed in regional convergence studies, whick baen omitted in this review.

Several studies on income convergence in the EJ Kejak et al. 2004; Schadler et al.
2006; Kaitila, Alho, Nikula 2007; Halmai and Vasa?(10; EEAG 2010) presented also
some forecasts of the catching-up process betw&&nabd Western Europe in terms of GDP
per capita measured at PPP. Most of these foreaasts based on the extrapolation of past
growth trends or on some more or less arbitraryraptions as to the future growth rates. The
recent papers by Cuaresma et al. (2013, 2015) ddatifuture economic growth in Europe
may slow down as the result of population ageing) @ecrease, but the authors believe that
improvements in education and human capital investsxcan alleviate the negative effect of
demographic barrier on the convergence rate.

There are many research contributions on incomeergence made by the Polish authors,

but most of them are written in the Polish langyagenaining largely unknown to foreign



researchers. Apart from our own contributions aghbject, noteworthy in the context of the
theme of this paper are the following studies. Bska (2007, 2009) estimated the period
necessary to reduce by a half the income gap battheeCEE countries and Western Europe,
taking as the basis per capita GDP in 2014 anagvkeeage GDP growth rates of the period
1995-2004. Sosagka (2008) tested the condition@convergence in the EU in the period
1996-2005, but she did not focus on the convergbat®een CEE and Western Europe. The
book written by Malaga (2004) analyzed the convecgeprocess among the OECD member
countries, but the results obtained there are metitly applicable to the convergence within
the EU. Wolszczak-Derlacz (2009) tested conditiac@ivergence in the EU in the period
1990-2007 with various control variables, showihgttmigration might be an important
factor conducive to income equalization. In hislkboa income convergence in the EU and in
a follow-up study, Batdg (2010, 2013) applied vasceconometric methods to verify the
existence of income convergence within the EU; slubnfirming the tendency to con-
vergence, he noted that the time necessary fofuthequalization of average income levels
in the individual member countries would be vergdoWalczak (2012) examined income
convergence in the EU in the period 1996-2009, iominig the existence gf-convergence.
Glodowska (2012) testef# and o-convergence in the EU across countries and regions
finding the evidence of convergence on the natideeél, but divergence in a regional
breakdown. Grzelak and Kujadwka (2013) corroborate@convergence in the EU in the
period 2001-2010, yet they pointed out to significdifferences among countries in the speed
of convergence. The newest book on the subjectenrity Jawik (2016) includes a broad
and thorough analysis of real income convergendaerEU on national and regional levels;
the author tries to explain the convergence of @BHntries towards Western Europe by
institutional changes related to systemic transéimom and by economic integration within
the EU, with special consideration of the cohegiolicy.

Our own research on economic convergence withinlB& region and towards the EU
began in 2003 and has been continued until nowdngy studies on growth patterns and
mechanisms, analyses and forecasts of income amwes, and tests of business cycle
conformity. The results were included in the biliafjannual editions dflew Europe: Report
on Transformation(e.g. Matkowski and Préchniak 2007a), aRdland: Competitiveness
Report(e.g. Matkowski and Préchniak 2015; Matkowski, Pwrdiek and Rapacki 2016). The
results of our research on income convergencedrEth, particularly between CEE and the
EU15, were also published as chapters in seveligctive books or articles in domestic and



international journals, and presented at many s@ienonferences in Poland and abroad. Our
comments on Poland’s convergence with the EU appealso in Polish newspapers and
business magazines, and special lectures on econoonvergence between Eastern and
Western Europe were offered to our students. Afrarh the convergence analyses and
forecasts published in the above quoted annualtepmr studies on the subject included i.a.
the following: Matkowski 2010a, 2010b; MatkowskidafProchniak 2004a, 2004b, 2005,
2007b, 2009a, 2009b; Matkowski, Prochniak, Rap&€ki3, 2014; Prochniak 2006, 2011,
Rapacki and Prochniak 2009a, 2009b, 2014. Seveara@rp on income convergence in CEE
and between CEE and the EU were also written bghPiék with other co-authors, using
more advanced econometric methods (e.g. ProchmdkWditkowski 2012, 2013, 2014a,
2014b, 2014c, 2015, 2016); VojindyiOplotnik, Prochniak 2010). These studies comgrise
analyses and forecasts of real income convergsnpglemented by the analyses of business
cycle conformity, including also some discussiod proposals regarding the methodology of
convergence research. For the lack of space, weotapresent here a more detailed

information about the content of those papers aaih findings?

2. Economic growth and income convergence

2.1. Economic growth

Between 1993 and 2015, the 11 CEE countries thatrezhthe EU (EU11) experienced a
pretty fast economic growth. Real GDP in the CEEaagrew 3.2% a year on an unweighted
average, twice as fast as in the EU15 (1.6%). Atinldividual country level, Poland was the

best growth performer (4.2% annually), followedSlpvakia (4.1%) and the Baltic states (in

particular, Estonia and Latvia). On the other efidhe spectrum, the relatively slowest-

growing economies included Hungary (2.2%), Cro§2a&%), the Czech Republic (2.6%),

and Bulgaria (2.7%). All the 11 CEE economies dieautdistanced the EU15 group as to the
average growth record over the whole period. Inpiigod between 1993 and 2015, the EU11
group taken as a whole has roughly doubled its combGDP whereas the EU15 group
increased its total GDP by some 40%.

However, growth patterns in both groups changjgdificantly over the analyzed period.
For the purpose of this analysis, we will distirgjuithree subperiods, covering the years

* A more comprehensive review of our earlier redeant the subject was given in: Matkowski, Prochraaki
Rapacki 2013.
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1993-2000, 2000-2007, and 2007-261Fable 1 gives the full account of the growth
performance of CEE countries and the EU15 group thesanalyzed period.

Table 1. Real GDP growth in CEE countries and in th EU15, 1993-2015

1993-2000 2000-2007 2007-2015 1993-2015

Countries Avg. Index Avg. Index Avg. Index Avg. Index
% growth | 1993=100| % growth | 2000=100| % growth | 2007=100| % growth | 1993=100

Bulgaria 0.9 106.7 6.2 152.6 0.9 109.7 2.y 17718
Croatia 4.2 133.6 4.6 137.4 -1.1 90.7 2.8 1665
Czech Rep| 2.6 119.3 4.6 136.6 0.8 106.9 2.6 174.2
Estonia 4.7 138.1 7.6 167.3 -0.1 99.0 3.8 228|7
Hungary 2.8 121.0 3.6 128.5 0.4 103.2 2.2. 1605
Latvia 3.8 130.2 9.0 182.5 -0.5 96.0 3.8 228.1
Lithuania 2.3 117.0 8.1 172.2 0.7 105.9 3.5 213)2
Poland 5.5 145.7 4.1 132.4 3.1 127.9 4.p 246|7
Romania 1.4 109.9 6.3 153.0 1.5 112.5 2.9 1892
Slovakia 4.2 133.7 6.3 153.3 2.1 118.( 4.1 2419
Slovenia 4.4 135.2 4.3 134.7 -0.1 98.9 2.7 180}1
EU12® 3.3 126.4 5.9 150.0 0.7 106.2 3.2 200.6
EU15 2.8 121.2 2.1 115.6 0.2 102.0 1.6 142.9

& Unweighted average.
P Weighted average.

Source: Annual data on GDP growth were taken framofean Commission (2015a, updated with 2016),
supplemented if necessary (for Croatia, Slovakid &lovenia in 1994 and 1995) by some auxiliary diaden
IMF (2016). The two indexes and average annual iroates were calculated by the authors.

The first subperiod (1993-2000) was marked by aerateé growth in most CEE countries,
initially hampered by the implementation of majeoromic reforms connected with systemic
transformation and reorientation of external trdieds. The average (unweighted) GDP
growth rate for 11 CEE countries was 3.3%, not mhigfner than the average (weighted)
GDP growth rate for the EU15 (2.8%). A vigorous puit growth was noted in Poland,
Estonia, Slovakia, Slovenia, and Croatia (4-5.5%aopearly average), but Bulgaria and
Romania, suffering from the delayed transformatstiock, have reported a meagre output
growth (1-1.5% per annum).

The second subperiod (2000-2007) brought a distinceleration of economic growth in
all the 11 CEE countries, as a result of the cotaflenarket-oriented reforms, increasing
cooperation with Western Europe, and massive Filows. This was reflected in high GDP
growth rates, ranging between 4 and 9% on a yeasndyage, with an unweighted mean for
the whole EU11 group close to 6%, almost threediamhigh as reported by the EU15 group
on a weighted average. The most rapid GDP growth/-9% a year, was reported by the

® In the growth accounting employed here, thereisverlapping between the subperiods, since teeyfar of
each subperiod serves as the basis for calcultim@DP growth index while the growth rate recordethe
next year is taken as the first notation for caltinf the average rate.
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three Baltic republics: Latvia, Lithuania, and Es& but all the remaining CEE countries
except Hungary have also raised their GDP volume sggnificantly. With a massive

emigration to Western Europe, launched by the faber movement, high GDP growth in
CEE translated into even higher growth in per eapdrms, yielding a big growth rate
differential against the EU15 group, which boodtezlincome convergence process.

The third subperiod (2007-2015) was marked by @ deeession or a visible slowdown in
both the CEE region and Western Europe, causetiedbglobal economic crisis and financial
perturbations in the euro area. The average (umiexy GDP growth rate in the EU11 group
fell to 0.7% per annum, and the average (weigh@dp growth rate in the EU15 was 0.2%,
meaning a complete stagnation. Several CEE cosritaee also noted no output growth over
that period, and some of them (Croatia and La®xgerienced a considerable decline in their
output volume. Only three CEE countries — Polandy&kia, and Romania — have achieved a
substantial output growth over the last eight yesirece the outbreak of global crisis.

2.2. Changes in the income gap

As a result of a better growth performance of CBHEntries as compared with the EU15 in
the period 1993-2015, the process of real inconrmyvexgence between the two groups took
place. The data shown in Table 2 illustrate theyss of convergende.

In terms of GDP per capita at PPP, the besiteem reducing the income gap towards the
EU15 have been reached by Estonia (the gain ofi@gercentage points over the whole
period), Lithuania (36 p.p.), Slovakia (34 p.p.ata (31 p.p.), and Poland (29 p.p.). On the
other hand, Bulgaria (14 p.p.), the Czech Repulicp.p.) and Slovenia (17 p.p.) were the
slowest to catch up with the EUI®espite the different speed of convergence, allrtaw
EU members from the CEE region succeeded in shogeheir income distance to more
advanced West European countries, representeceldyi5 average.

However, the process of income convergence betweeICEE countries and the EU15
was not continuous. While the general trend of mmeaonvergence held in the long run for
all countries in our sample, in the short termvdlial CEE countries experienced substantial

departures from the trend line or witnessed a teargalivergence.

® The income gaps and their changes shown in TabledZFigure 1 are based on the GDP per capitataleta

at PPP presented in the quoted edition of EU &t#i$2015a). The newer data from the same so@@&6)

include some minor revisions, which would not crasmgynificantly the whole picture.

" The ranking of the best performers in narrowing iticome gap does not fully coincide with a simimking

in terms of GDP growth. For example, Poland’s eroy grew most rapidly over the whole period, buwits

only ranked fifth as to the progress of real incaroevergence. The differences are mainly due terdevdemo-
graphic trends (including migration) and differawvolution of the real exchange rates and pricels¢ewehich

determined the PPP conversion factors.
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Table 2. Reducing the income gap: GDP per capita &PP in CEE countries
(EU15 =100), 1993-2015

Change

Country 1993 1995 2000 2005 2010 2015 1993-2015
Bulgaria 28.9 29.2 24.3 32.2 40.5 425 +13.6
Croatia 31.0 38.9 42.2 50.9 53.3 53.9 +22.9
Czech Rep. 63.0 65.8 62.1 70.8 73.7 79.1] +16.1
Estonia 29.4 30.1 37.0 525 57.6 68.9 +39.5
Hungary 43.4 43,5 48.2 55.1 58.9 63.7 +20.3
Latvia 28.5 28.5 31.2 449 47.6 59.3 +30.8
Lithuania 32.6 29.5 33.2 46.7 54.9 68.7 +36.1
Poland 33.9 36.5 40.5 43.9 56.3 63.3 +29.4
Romania 25.5 27.2 21.9 30.5 45.3 50.2 +24.7
Slovakia 37.9 40.4 42,5 52.4 66.5 71.5 +33.6
Slovenia 60.2 63.2 68.3 76.0 75.4 76.9 +16.7

& Own estimate based on IMF data.
Source: European Commission (2015a).

Table 3. Income convergence vs. divergence betwete CEE countries and the EU15

. Convergence Divergence
Countries Period No. of No. of
covered Years 0.0 % Years 0.0 %
years| years
. 1995, 1998, 2000-09, 2011-12 1991-94, 1996-97, 1999, 2010
Bulgaria 1991- 2014-15 16 | 64 2013 9 36
Croatia 1995-| 1995-97, 2000-08, 2011-13 15 |71 19M8009-10, 2014-15 6| 29
1993-96, 2001-07, 2009, 2011 1990-92, 1997-2000, 2008,
Czech Rep{ 1990- | 5 "0 ¢ 16 | 62 2010, 2012 10 | 38
Estonia 1993-| 1995-2007, 2010-15 19 [83 1993-9437W 4 | 17
Hungary 1991- ;gig:ig' 1997-2005, 2008-11, 414 | 4, 1991-93, 1996, 2006-07, 2012 7 |28
Latvia 1990-| 1994, 1997-98, 2001-08, 2011-186 | 62 ;ggg:ig' 1995-96, 1999-2000,| , | 39
Lithuania | 1990-| 1995-98, 2000-08, 2010-15 19 |73 0199, 1999, 2009 7] 2y
Poland 1990- 1992-99, 2002-15 22 B5 1990-91, 2a00-0 4 | 15
Romania 19904{ 1993-96, 2001-13, 2015 18 |69 1990:927-2000, 2014 8| 3L
Slovakia 1992- 1992-98, 2001-08, 2010-15 21 [87 1®WW, 2009 3| 13
Slovenia 1990-| 1993-99, 2001-08, 2014-15 17 |65 43H®000, 2009-13 o] 3b

Note: No change in the income ratio at the endsofi$e or fall was qualified according to the tendy observed
in the previous year.

Source: Own elaboration based on the data takem ffuropean Commission (2015a).

As can be seen from Table 3, since 1990 (or latrs] depending on data availability) all

CEE countries have undergone episodes of the meahie divergence of varying intensity

and length. The catching up process was most imiatithe Czech Republic and Latvia (10

years of divergence in each country, or 38% ofwhele transition period), closely followed
by Bulgaria and Slovenia (9 years of divergence3®36% of the whole period). On the
other hand, Slovakia (3 years of divergence, or b8%ie whole period), Estonia and Poland

(4 years of divergence, or 15-17% of all the periahked among the best performers in this

respect. However, even in the countries with tighést growth volatility, income divergence
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in ‘bad’ years was more than outweighed by incom@vergence in ‘good’ years. As a result,
the net balance of the convergence process ovepehed between 1993 and 2015 proved
positive, as documented in Table 2.

Figure 1. The reduction of the income gap toward te EU15 in the three subperiods
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Note: Changes in the income gap are expresseer@entage points. Sum totals of changes in the
three subperiods may differ slightly from the figarshown in the last column of Table 2 due to
rounding.

Source: Own calculations based on Eurostat dataoffean Commission 2015a).

Figure 1 shows changes in the income gap betwe individual CEE countries and the
EU15 in the three subperiods distinguished here.

The first subperiod (1993-2000) brought a relagishall progress in income convergence
between CEE and EU15, due to the moderate growtiradeof the CEE countries. The best
results in convergence were reached by Croatiaye8la, Estonia, and Poland; all these
countries reduced their income gaps towards We&terope quite considerably, by 7-11 p.p.
On the other hand, the Czech Republic and Lithudidanot reduce visibly their income
distance to the EU15, while Bulgaria and Romanjzeeenced a widening of the income gap.

The second subperiod (2000-2007), marked by a gtasoeleration of economic growth
in the CEE region, brought a big progress in incaroavergence between CEE and the
EU15. The best results in this respect were reablyetie three Baltic states: Estonia, Latvia,
and Lithuania, which developed most vigorously ahdrtened their income distance to the
EU15 by more than 20 p.p. But all other CEE coestralso reduced significantly their
income gaps to Western Europe, by 7-15 p.p.

The third subperiod (2007-2015), including the effeof the global crisis and financial
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turmoil in the euro area, was characterized by askleceleration of income convergence
between most CEE countries and the EU15. The migsifisant progress in income
convergence towards Western Europe was reachedoand? Lithuania, Romania, and
Slovakia; in spite of the temporary cease or slomdan economic growth, these countries
succeeded to diminish further their income distaiocthe EU15 by 12-16 p.p. On the other
hand, Slovenia and Croatia, due to a prolongedsseme or stagnation, witnessed a renewed
widening of the income gap.

It may be interesting to note that Poland was tilg GEE country which made the largest
progress in reducing its income distance to Wedkenope in the last subperiod, i.e. in the
years 2007-2015. In each of the first two subperidtbland narrowed its income gap to the
West by some 7 p.p., while in the last subperi@régmaining income gap was cut by 16%.p.
There are two explanations of this phenomenon. i@pertant factor, which enabled Poland
to accelerate its convergence path during theféastyears, was the unique resistance of the
Polish economy to the adverse effects of the glokisis? The second major factor working
in the same direction was a heavy FDI inflow angkeaerous funding obtained from the EU
budget (Poland was one of the main recipients offltids from the 2007-2013 budget). The
EU’s budget for 2014-2020 sets aside more strulctunals for new member states. This may
prove to be a major driver of further convergent€BE countries toward Western Europe in
the coming years.

2.3. Measuring the income gap

In the empirical research on income convergencteninternational context, income gaps
between the poorer and richer countries are usunadigsured by comparing per capita GDP
values calculated at the purchasing power pativen if there is no better measure to be
employed in our analysis, we should be aware aftitstcomings.

Per capita GDP, regardless of the conversion faqurobably the best available single
measure of the development level, but it is ontgrdative and crude yardstick when applied
to compare living standards. This is not only beeaitiis an average, concealing differences

in income distribution, but also because it doesraftect correctly the disposable income of

8 Hungary has also succeeded to cut its income gep imthe last subperiod, but the difference ingmspecta-
cular (9 p.p. compared with 3 and 8 p.p. in thet fiwo subperiods).

® Poland was the only economy in the EU11 groupiarnkbe whole EU which was not faced with GDP cortra
tion during the global crisis.

1% The artificial currency unit employed in globaltisaal accounts data published by the World Bantk thre
International Monetary Fund is called “internatibdallar”; it represents the purchasing power of tiSlar in
the US market. A similar unit used by the Eurod$tatthe EU member states is called “purchasing powe
standard” (PPS); it can be interpreted as the geenseighted purchasing power of euro in the whaJenkarket.
For simplicity, it might be also called “internatial euro”, considered in the European context.
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the average citizen. Certainly, a better approxmnaivould be net national income per
inhabitant. Unfortunately, comparable GNI and NMtadat PPP for the EU countries are not
directly available.

Another problem is the conversion factor used tiemidne GDP value data comparable.
For the needs of inter-country comparison, GDPI| tmtger capita values expressed in local
currencies can be converted into a single curréacy dollar or euro) using current exchange
rates (CER) or purchasing power parities (PPP)asarsion factors. The GDP calculated at
PPP is believed to better represent the true \@&ltige output produced or income earned in a
given country, with the consideration of differgmice levels in the local markets for goods
and services; it is also less susceptible to exghaate fluctuations. For these reasons it is
widely used in broad international comparisons. Ewesv, the PPP conversion factors
calculated by international data sources are dftgarecise and, in our opinion, they tend to
overestimate the value of total and per capita @WRome less developed countries. Due to
the uncertainty as to the adequacy of the PPP csiovefactors for some CEE countries, in
our own comparisons of total and per capita GDR dat EU countries, we often use both

alternative data sets, calculated at PPP and CERtoaallow a more comprehensive

comparison.
Table 4. GDP per capita at PPP and CER in the selad EU countries, 2015 (€)
Country GDP per capita at PPR GDP per capita at CER Ratio (1):(2)
1) (2)

Bulgaria 13 300 6 200 2.2
Croatia 16 700 10 400 1.6
Czech Republic 24 500 15 500 1.6
Estonia 21 400 15 700 14
Hungary 19 800 11100 1.8
Latvia 18 500 12 500 1.5
Lithuania 21 500 12 800 1.7
Poland 19 600 11 000 1.8
Romania 15 600 7 900 2.0
Slovakia 22 200 14 400 15
Slovenia 23 800 18 600 1.3
EU11 19 300 11 200 1.7
EU15 30 900 32 900 0.9
EU28 28 500 28 500 1.0

Source: Calculation based on GDP and populatioa filai: European Commission (2015a).

When analyzing the past evolution of the income lgejveen the CEE countries (EU11)
and Western Europe (EU15), we focus on the relatioGDP per capita measured at PPP.
But in projecting the possible future course of tmmvergence process, we shall give two
alternative estimates of the initial income gap ahthe catching-up period needed to close
the income gap, based on both conversion factéB. &d CER. The estimates of the initial
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income gap based on GDP per capita data calcultdtPP will be treated as the basic
reference point, which, combined with the assum&dré growth rate, can indicate the
possible minimal length of the catching-up periadhereas the alternative set of estimates
based on GDP per capita data calculated at CER beillused as a controlling device,
indicating the possible upper limit of the catchimgprocess®

The big difference between the two alternativenestes of GDP per capita for CEE
countries is evidenced by the data presented ineTébwhich refer to 2015, the last year
covered by our historical analysis of the conveogeprocess and the starting point of our
forecasts? For the EU15 group, the average per capita GDPsuned at PPP is 10% lower
than the alternative figure converted with CER.t@& other hand, for all the CEE countries,
per capita GDP calculated at PPP is significanifjhér than per capita GDP calculated at
CER. The difference tends to be the higher, theetaw/the development and income level in
a given country, though this is not a strict rdlbe ratio of GDP per capita calculated at PPP
and CER ranges from 1.3 in Slovenia to 2.2 in BudgaOf course, if the initial income gap
measured at CER is twice as large as the initiebrime gap measured at PPP, then the
respective catching-up period needed to closenit@me gap calculated at CER, will also be
twice as long as the period suggested by GDP pmtacdata taken at PPP. When analyzing
the income convergence process on the basis of g&Deapita data, we should be aware of
the significance of the conversion factor used.ddmhately, this basic question is largely

ignored or overlooked in most empirical studiegl@subject.

3. Testing # and g-convergence

This section intends to assess income convergegteeeen the 11 CEE countries that joined
the EU (EU11) and the 15 old EU members (EU15)aAalysis of intra-group convergence
among the new EU member countries from CEE wasepted elsewhere (see e.g. Rapacki
and Prochniak 2009a).

Our analysis covers the 1993-2015 period. All daftons were also made for three
subperiods, 1993-2000, 2000-2007 and 2007-201Wyrdler to assess the stability of the
catching-up process over time and to check the ¢inpfathe global crisis. The calculations
made in this part of the paper are based on the sienies of real GDP per capita at PPP ($),

! As a matter of fact, both the current PPP facamds the current market exchange rates are not garoisticks
for the purpose of forecasting the future coursé¢hefconvergence process because of future chamge&e
ratios and exchange rates, which are difficultredgct.

2 For the sake of simplicity, the GDP per capitaadatasured at PPP, originally given in PPS uniesdaectly
compared here with GDP per capita data measur€é&Rtand expressed in euro.
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extracted from the International Monetary Fund dasg (IMF 2016). When converting
nominal GDP per capita at PPP (in current prices) real GDP per capita at PPP (in
constant prices), we used the GDP deflator fotthieed States.
3.1. Methodological remarks
Our analysis refers to two concepts of income coyesece: absolutg-convergence and-
convergence. Absolutgconvergence occurs when less developed economids lower
GDP per capita) grow faster than more developed qneth higher GDP per capitay-
convergence appears when income differences betweenomies decrease over time.
Income differentiation can be measured by standardation, variance, or a coefficient of
variation of GDP per capita levels.

In order to verify the absolug-convergence hypothesis, we have estimated thanfwig

regression equation:

imﬁ:
Yo

The explained variable is the average annual groath of real GDP per capita between

a,+a,Iny,+&,. 1)

period 0 andr; the explanatory variable is log of GDP per capitéhe initial period, while
is the random factor. If parameter is negative and statistically significat,convergence
exists. In such a case we can calculate the vdloesfficient 5, which measures the speed of

convergence, from:
ﬁ:—TlIn(1+alT). @

In order to verify theo-convergence hypothesis, we estimated the trerddirdispersion

in income levels between countries:
sd(Iny,) =a, +at+e,. (3)

The explained variable is the standard deviationlogf GDP per capita between the
economies, the explanatory variable is time (,..., 23 for the 1993-2015 period), while
as previously, is a random factor. If parametgers negative and statistically significart,
convergence exists.
3.2. TheB-convergence
The results of testingF-convergence are presented in Table 5 and Figufde& convergence

is analyzed among 26 EU countries as well as bettlee EU11 and EU15 regioh$The

13 Malta and Cyprus have been excluded from the saaplo facilitate the subdivision of European Wriitto
two regions, but this omission does not affectificamtly the results for the whole EU28.
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aggregate data for the two regions, EU11 and EWi&,weighted averages with variable

weights reflecting the population of a given coynitra given year.

Table 5. Regression results fofF-convergence

. t-stat. | t-stat. | p-value | p-value y22
Period % o () | () (o) () R convergence B
26 countries of the enlarged EU
1993-2015| 0.2047| -0.0184 6.72 -5.97 0.000 0.000 978.5 yes 0.018;
1993-2000| 0.0722] -0.0039 1.14 -0.h1 0.265 0.548 152.0 no -
2000-2007| 0.4229| -0.0388 7.69 -—7.03 0.000 0.000 729.6 yes 0.039
2007-2015| 0.1673] -0.016p 2.64 -2.p2 0.014 0.015 228.2 yes 0.016]
2 regions (EU11 and EU15)
1993-2015| 0.2478| -0.023p . 1.0000 yes 0.(
1993-2000| 0.1390] -0.011p 1.0000 yes 0.(
2000-2007| 0.4287| -0.0396 1.0000 yes 0.(
2007-2015| 0.3380| -0.032p 1.0000 yes 0.(
Source: Own calculations based on IMF data (IMF&201
Figure 2. GDP per capita growth in the 1993-2015 ped and the initial
GDP per capita level
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The results confirm the prevalence of a clear-nabme-level convergence of the EU11
countries with the EU15 over the 1993-2015 peridte catching-up process took place both

among the 26 countries of the whole examined sampiebetween the two regions, EU11

and EU15. Countries with lower initial income leveecorded more rapid economic growth

on average than those with higher initial incomeele. Since all the EU11 economies were

less developed compared with the EU15 at the stpppint, these results demonstrate an

evident catching-up process between CEE and WeEtaope.

The positions of most EU member countries on tla@lyare located not far away from the
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negatively sloped trend line for the whole sampleich confirms income convergence within
the EU. This is also reflected by the relativelghialue ofR-squared (0.60), which means
that differences in the initial income level accotor almost two-thirds of the differences in
the average growth rates of GDP per capita foatteyzed period.

Aggregate data for the two regions also confirm éestence of income convergence
between the EU11l and EU15 in the 1993-2015 peiliodriQure 2, the points representing
these two regions are marked by squares). The Ejduip as a whole recorded more rapid
economic growth than the EU15 area, whereas thep{ganitial income level was much
lower.

The S-coefficients, measuring the speed of convergesiagd at 1.86% for 26 countries
and at 2.32% for two regions. These coefficientswalus to estimate the time needed to
reduce the income gap between the examined cosifigiea half. If the average growth
patterns observed in 1993-2015 continued, the cegnif the enlarged EU would need about
30-35 years to reduce the distance to their hypictlecommon steady state by a HAlf.
These results point to a relatively slow catchipgpuocess between the CEE countries and
Western Europe. Based on these estimates, it cdien@xpected that CEE countries will
reach the income levels seen in Western Europe soon

A closer look at the stability of the convergencegess over time reveals that the speed of
convergence during the three subperiods distingdishere was highly differentiated. In
1993-2000, in the sample of 26 EU countries, theas no statistically significant decrease of
the income gap between the EU11 and EU15 (on awdorghe whole sample). The slope of
the trend line for this subperiod is negative Watistically insignificant, which suggests a
lack of convergence. The convergence acceleratedgty between 2000 and 2007,which
was undoubtedly driven by the EU major enlargemeithe clear-cut income convergence
that occurred in the second subperiod slowed ddian 2007, as reflected in a significant
decrease in thg-coefficient value, both for all the whole sampteldor the two regions. This
was largely due to the global cridfs.

3.3. Theo-convergence

The o-convergence within the EU as well as between td&lEand EU15 areas is measured

%1t was calculated as follows: —In (0.5)/0.01867%3years and —In (0.5)/0.0232 = 29.9 years.

!> See also Rapacki and Préchniak (2009b). A morentestudy by the same authors (2014) confirmed the
positive impact of EU membership on economic groath real convergence of the CEE countries, suiggest
that the main channels of this effect were: (i) itt@ease in economic freedom, (ii) improvemengavernance,

(i) market reforms, (iv) the inflow of EU fundéy) international trade, and (vi) the FDI inflow.

18 prochniak and Witkowski (2013, 2014a) applied memteanced econometric models — based on the Bayesia
model averaging method — to analyze the time stloif conditional3-convergence in the EU.
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by changes in the standard deviation of GDP peitaafhe results of the trend line

estimation for standard deviations are presentedable 6. Figure 3 offers a graphical

illustration.
Table 6. Regression results foo-convergence
. t-stat. | t-stat. | p-value | p-value o
Period o @ () | (@) (ao) () R convergence
26 countries of the enlarged EU
1993-2015| 0.5651] -0.0096 67.87 -15.740.000 0.000 0.9219 yes
1993-2000| 0.5278| -0.0000 76.02 —0.64 0.0Q0 0.548 0634. no
2000-2007| 0.5471| -0.0188 323/386.24| 0.000 0.000 0.9981 yes
2007-2015| 0.3991| -0.0048 96.74 -5p91 0.0Q0 0.0p1 8330. yes
2 regions (EU11 and EU15)
1993-2015| 0.5188] -0.012p 72.31 -23.230.000 0.000 0.9626 yes
1993-2000| 0.4846] -0.005p 69.99 -3.82 0.0Q0 0.0p9 7080. yes
2000-2007| 0.4749, -0.0184 152/8429.85 0.000 0.000 0.9933 yes
2007-2015| 0.3279] —0.0095 104,6017.04] 0.000 0.000 0.9765 yes

Source: Own calculations based on IMF dai-(2016).

Figure 3. Standard deviation of GDP per capita, 1992015
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Source: Own calculations based on IMF data~R016).

The data in Table 6 show that there existedonvergence both among the 26 EU
countries and between the EU11 and EU15 areastbegperiod 1993-2015. The slopes of
the two estimated trend lines are negative andsstatly significant at high significance
levels (with p-values standing at 0.000). The high values of Faequared coefficients
(exceeding 0.90) reflect a very good fit of emplipoints to the trend line.

Figure 3 shows the evolution of the standard dmnabf log of real GDP per capita over

the whole period. As we can see, income differemaéisin the EU and between the EU11
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and EU15 groups displayed a downward trend. Incdiffierentials decreased most obviously
and consistently in the second part of the analyzsabd, i.e. in the years 2000-2007. In
2009-2010, due to the effects of the global ecoraenisis and a slowdown or recession in
many EU countries, income disparities among thec@éntries in our sample increased,
although the average data for the two regions doeflect that.

The results ofo-convergence for the consecutive subperiods confiumearlier observa-
tions made in the context gfconvergence. From 1993 to 2000, in the sample6oEl
countries, there was no statistically significastmase in income differentiation (despite a
downward dispersion trend). A fast decline in ineodifferentials took place in the middle of
the analyzed period, from 2000 to 2007. Since titbreak of the global crisis, in 2007-2015,
income differences among the individual EU coustréad between the two regions have
been also diminishing, but not as rapidly as ingrexious years.

These findings evidence that income convergencedsst the more and less developed
countries, even within an integrated economic aiedyy no means an automatic process.
Thus, income differences between the EU countriey mot necessarily diminish in the
future; divergence tendencies may also appear. Swatks as global crisis or other potential
disruptions may hamper the convergence processuiop€. Proper economic policies are
needed, combined with institutional reforms, in eerdo keep the process of income

convergence within the EU on track.

4. Closing the income gap: a forecast

4.1. The three scenarios

This section presents a simulative forecast of daghing-up process between the CEE
countries (EU11) and Western Europe (EU15). Ouedast (or, more precisely, simulation)
will be made according to three hypothetical scesarwhich update our earlier forecasts
based on the same schethe.

The first scenario is a simple extrapolation oftgewth trends. It assumes that individual
CEE countries and the EU15 group as a whole wilhtaa in the future the average yearly
growth rates of per capita GDP noted in the 199B528eriod"® For most CEE countries, and
particularly for Poland, this is a very optimisticenario form the point of view of the period

needed to close the income gap to Western Europe.

"See e.g. Matkowski and Préchniak 2015; MatkowstdcRniak, Rapacki 2013, 2014.

8 The GDP per capita growth rates quoted here teféte growth of real GDP measured at constanegria
national currencies (euro in the case of EU15)y ttiéfer slightly from the growth rates calculattdm PPS
GDP data, which were used in the calculations niageart 3.
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The second scenario is more analytical in natures based on the medium-term GDP
forecast elaborated by the IMF (2016) and on tmg-f@rm demographic forecast published
by the Eurostat (2016). It assumes that duringnitvet five years, CEE countries and the
EU15 group as a whole will develop in line with B®P growth forecast given by the IMF,
and from 2021 on they will continue to grow at tumstant growth rates foreseen by the IMF
for 2020. The assumed growth rates of total GDRelmeen transformed into per capita terms
using the Eurostat population projections until @88Compared with the first scenario, this
second scenario seems to be more realistic, ththeglassumptions about the future GDP
growth in the CEE countries are also quite optiitist

The common feature of both these scenarios isskenaption that all the CEE countries
will maintain some lead over the EU15 group as mégaper capita GDP growth and, as a
result, the catching-up process will continue. Willsfocus on calculating the probable
length of the period required to close the incorap (pgainst the average per capita GDP
level in the EU15). The basic difference betweenttio variants is that the ratios of the GDP
per capita growth rates between the CEE countnestlae EU15 group in the first scenario
are assumed to remain constant, at their averagdsleecorded in the 1993-2015 period,
while in the second scenario these ratios may dahangline with the assumed future GDP
growth and the expected population change.

In both the above scenarios, the reference poiatrforecast is the relative level of GDP
per capita in 2015. The initial income gaps (rel&atper capita GDP levels against the EU15
average) have been determined according to theasis given by the European Commission
(2015a)*° The period necessary to close the income gap dspem the initial income gap
and the future growth rate of per capita GDP. Tigerahm used to calculate the length of the
catching-up period is presented and discussed below

Our calculations have been made in two versionsegards the estimation of the initial
income gap and the expected length of the catampgeriod. In the first version, the income
gap is measured by the relative level of per capi calculated at the purchasing power
parity (PPP). In the second version, the incomeigapeasured by the relative level of per
capita GDP converted at current exchange rates YCBRhough such calculations are

usually made with per capita GDP taken at PPPhis &nalysis we will consider both

' Due to the lack of comparable demographic datahawe assumed no further change in population ntsnbe
after 2080.

20 Some minor differences between the individual tgudata on GDP per capita at PPP and CER in 20/&hg
in the quoted edition of EU statistics and the sedlidata included in the newest edition of the ssmoece (no
more than 1 p.p.) do not affect significantly tlesults.
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alternative measures of the initial income gapRBP and CER) because we are not sure
whether the estimates of per capita GDP at PPERHE& countries given by the available data
sources are adequate and not overestimated. hprieteg the results, we shall focus on the
estimated length of the catching-up period basepevrcapita GDP at PPP, but the alternative
estimates based on per capita GDP at CER will besidered as controls, showing the
possible upper limit of the length of the compled@vergence process.

Scenario 3 is completely different. It does notuass that future GDP growth in the CEE
countries and in the EU15 will be a simple conttraraof past or present growth trends, and
that the income convergence process between thgroups will proceed continuously until
a full equalization of per capita GDP levels isatead. This scenario is based on a long-term
economic forecast till 2060, prepared on behalfthedf European Commission (European
Commission 2015b), which takes account of unfaveralemographic trends that may slow
down significantly the future economic growth iretiCEE countries, stopping their con-
vergence with the EU15 and/or reversing it intoedgence’

It should be remembered that the EU15, used heeeraserence group to represent the
average income level in Western Europe, is compo$dd countries that were included in
the EU before its enlargement in 2004 and latetq@s not coincide exactly with the group of
15 West-European countries that belong to the atga, usually denoted as the EA15). The
growth rates of per capita GDP for the EU15 groseduin the first scenario refer exactly to
this group, but under the second and third scesabecause of the lack of the respective data
for this group, we used the GDP growth rates giwethe indicated data sources for the euro
area (EA19), which do not differ much from thosettee EU15 group and are an acceptable
substitute.

4.2. The convergence algorithm
In scenarios 1 and 2, which assume the contindityhe@ convergence process up to the full
closing of the income gap, our calculation of tkkpexted catching-up period was based on

the following formula:
x(1+g)' =100( 2+ h)', (4)

wherex — the initial relative per capita GDP level in &E country (measured against the

“The future demographic trends were also includeihénconvergence forecast prepared under scenabiot 2
the impact of the expected decline in populatiombers was taken into account only when transforntieg
assumed GDP growth rates into per capita termiowitconsidering the adverse effect of populatiging.and

diminution on output growth (at least not after @0Beyond the time horizon of the IMF GDP growthefrast

underlying our convergence projection). Thus, pexaslly, the expected fall in population and laborce

translates into a higher growth of per capita G@Rh given total GDP growth rates), this being afi¢the main

weaknesses of the long-term convergence projentanhe under that scenario.
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EU15 average taken as 10Q);- the average annual growth rate of GDP per capithe
given CEE countryh — the average annual growth rate of GDP per capitae EU15 ared,
— number of years needed to attain the same GDEgpéta level as seen in the EU15 area.
The aim of our calculation was to determine theigalf variabld, according to the formula:

_ IN100- Inx
In(1+g)-In(1+h)’

(5)

In scenario 3, we did not indicate the length o finll convergence period due to the
expected discontinuity of the convergence process.

It should be noted that, according to the abovevermgence algorithm, the speed of the
catching-up process, as well as the length of #mo@ required to close the income gap,
depend on the growth rates of GDP per capita ih gatups of countries, but the relationship
is non-linear. For instance, if future growth ratledoth groups of countries decreased by a
half compared with the past trends, the period searg for income equalization under a
simple extrapolation-based forecast would lengtldespite the constancy of the growth rate
ratio. In order to accelerate the catching-up pmecé is not sufficient to speed up economic
growth in less developed countries (or to slow daeonomic growth in more developed
ones); it is necessary to raise the relationshipvdsen the growth rates of both groups, or the
growth rate differential.

4.3. Projection results

The assumptions made in the first two scenarios thedresults of our calculations are
presented in Tables 7 and 8. The first column it lbables shows the assumed growth rates
of per capita GDP or total GDP in the individual EEEountries, the next two columns give
the initial GDP per capita levels at PPP and CHRtive to the average level in the EU15,
and the last two columns indicate how many yeagsnaeded to reach the average income
level in the EU15 if the initial per capita GDP #&Vs measured at PPP or at CER.

In 2015, GDP per capita in all the EU11 countrieswnuch lower than the EU15 average.
The lowest per capita GDP was noted in Bulgari&q43 the EU15 average at PPP and 19%
at CER) and Romania (50% and 24% respectively)levthe highest levels of this indicator
were seen in Slovenia (77% at PPP and 56% at CEtR)nathe Czech Republic (76% and
47%). In Poland, per capita GDP accounted for 683%he@EU15 average when calculated at
PPP, but only 33% in terms of CER. For all the Giflantries, the per capita GDP values
calculated at PPP are much higher than those dmavat CER (as already discussed before
in section 2.3). Consequently, the period necegsacjose the income gap calculated at PPP

is considerably shorter than the period calculatékd CER.
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Table 7. Closing the income gap — scenario 1

GDP per capita o Number of years needed
grovsth ratg GDP per caP|ta in 2015 to reach theyaverage level
Country (%) (EU15 = 100) of GDP per capita in the EU1[5

1993-2015 PPP CER PPP CER
Bulgaria 3.4 43 19 39 77
Croatia 2.8 54 31 39 75
Czech Rep. 2.5 79 47 18 59
Estonia 4.5 69 47 12 24
Hungary 2.4 64 33 38 94
Latvia 5.0 59 38 14 26
Lithuania 4.6 69 38 11 29
Poland 4.2 63 33 16 38
Romania 3.5 50 24 31 64
Slovakia 4.0 72 44 12 30
Slovenia 2.5 77 56 20 45
EU15 1.2 100 100 - -

Source: Own calculations based on the data fronodfatr (2016) and the European Commission (2015a),
supplemented if necessary by some auxiliary data the IMF (2016).

Table 8. Closing the income gap — scenario 2

GDP growth rate GDP per capita in 2015 Number of years needed
(%) (EU15 = 100) to reach the average level
Country of GDP per capita in the EU1/5
2015-202Q0 2021- PPP CER PPP CER
Bulgaria 2.1 2.5 43 19 54 139
Croatia 1.7 1.8 54 31 176 .
Czech Rep. 2.4 2.2 79 47 37 122
Estonia 3.2 3.4 69 47 16 33
Hungary 2.2 2.1 64 33 56 184
Latvia 3.8 4.0 59 38 15 28
Lithuania 3.2 3.6 69 38 10 28
Poland 3.6 3.6 63 33 20 46
Romania 3.4 3.3 50 24 33 70
Slovakia 3.3 3.1 72 44 18 42
Slovenia 2.0 2.0 77 56 47 122
EU15 1.6 1.6 100 100 - —

Source: Own calculations based on data from Eur(&8d6), European Commission (2015a), and IMF §01
Scenario 1 is a simple extrapolation of the pastvgn trends, assuming that the CEE
countries (EU11) and the EU15 group will maintaie average yearly growth rates of per
capita GDP recorded in the 1993-2015 period. Urttlées assumption, individual CEE
countries would need 11 to 39 years to reach tleeage level of per capita GDP seen in the
EU15 group if the initial income gap is measure®BP, but 24 to 94 years if it is computed
with CER. The three Baltic states, Estonia, Lataiag Lithuania, along with Slovakia, would
have the best catching-up prospects if they coatrta develop according to their past trends.
Estonia would need only 12 years to reach the geerecome level of the EU15 measured at
PPP, or 24 years if it is measured at CER. Litrmavould need 11 or 29 years for the same,

and for Latvia it would take 14 or 26 years. Polamould require 16 years if the initial
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income gap is calculated at PPP or 38 yearssfhiised on CER. For Slovakia, the respective
catching-up periods are 12 or 30 years, for Slavémey are 20 or 45 years, and for the Czech
Republic 18 or 59 years. Hungary, Romania, Bulgand Croatia are in the worst position.
Keeping up its earlier growth trend, Hungary woulkked 38 years to achieve the average
income level at PPP seen in the EU15, or 94 yéairssimeasured at CER. Romania would
need 31 or 64 years to catch up with Western Eyrapéd Bulgaria together with Croatia
would have to wait 39 or 75-77 years.

The time required to close the income gap towards=U15 under scenario 2 differs from
that obtained in scenario 1 since the future GD#Rvgr rates assumed here differ from past
trends. For most CEE countries, the catching-upg@durns out to be longer than in the first
scenario. The convergence period becomes a litdeer only for Lithuania (10 years at PPP
and 28 years at CER). For the remaining countrieghe group, the catching-up period does
not change much or it becomes longer. For LatvéaEstonia, the expected time to close the
income gap rises to 15-16 years at PPP or 28-3% yaCER. For Slovakia, it lengthens to
18 or 42 years respectively, and for the Czech Rlepand Slovenia to 37 and 47 years at
PPP, but 122 years at CER. For Romania, the catalprperiod remains almost the same: 33
years at PPP or 70 years at CER. For Hungary, Balgad Croatia, the prospects of full
income convergence with Western Europe are verytentor Hungary and Bulgaria, the
catching-up period is about 55 years at PPS andot4IB0 years at CER. In the case of
Croatia, only the first figure (at PPP) can be c¢atid: it is 176 years, while the alternative
estimate (at CER) extends into a very distant &uaurd may be meaningless. Poland is placed
in the middle of the CEE group in this respecthwatchance to close the income gap toward
Western Europe within 20 years if the initial inc®gap is calculated at PPP, or 46 years if it
is based on CER conversion.

Summarizing the results obtained in the first twerarios, and focusing on the estimates
of the catching-up period based on per capita G[@Bsored at PPP, we arrive at the follow-
ing conclusions. If the CEE countries could susthi@ir growth advantage over Western
Europe noted in the past (scenario 1) or existingesent (scenario 2), the best convergence
prospects open up for the three Baltic states, &kiay Poland, and the Czech Republic.
Estonia could reach the average level of per capi® seen in the EU15 in 12-16 years,
Lithuania would do the same even sooner, in 10-d4drs; while Latvia would wait a little
longer, 14-15 years. Pretty good convergence potspeould be witnessed by Slovakia and
Poland. Keeping up its previous or current grovetord, Slovakia could reach the average
per capita GDP seen in the EU15 in 12-18 years,Roldnd could do the same in 16-20
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years. The Czech Republic and Slovenia are insaflegrable position in the convergence

line despite the relatively high income level athgattained, this being due to their slower

economic growth. Continuing its moderate past esent growth pace, the Czech Republic
would come up to the Western income level in 180years, and Slovenia could do that in

20 or 47 years (the first figure refers to the cwmtion of past trends, while the second figure
extrapolates the current growth performance). Fanddry, Romania, Bulgaria and Croatia,

catching up with Western income standards will kasich longer, even if these countries

succeed to keep up their past or current growtidgeHungary would need 38 or 56 years to
achieve the same income level as in Western Eufop&omania it would take 31-33 years,

and for Bulgaria 39 or 54 years. Croatia might hethe average income level seen in Western
Europe in 39 years if it could restore its pastwglorecord, but with the current, very slow

growth it has no chance to do that until the enthisf century.

The above estimates of the catching-up periodrmgef per capita GDP measured at PPP
should be treated as minimal since they have besterat constant prices and exchange rates
recorded at the starting point, on the assumptian ¢urrent price differentials between the
CEE and EU15 will not change. In fact, due to thedgal equalization of price levels within
the EU28, the purchasing power of the future inceamed in any of the CEE countries may
prove to be lower than expected on the basis odteon price calculations, with the resulting
extension of the period needed to close the inageapé?

In addition to the purely extrapolative forecastganted under scenario 1, based on the
growth trends observed in the whole transitionqueof 1993-2015, or instead of it, we could
also develop a similar extrapolative forecast afome convergence based on the growth
pattern observed in the 2004-2015 period aloner #&fie EU major enlargement towards the
CEE. The retrospective analysis of the catchingygress, presented in the two preceding
sections, brings some empirical evidence of thelacation of income convergence between
the CEE countries and Western Europe after theimEtéssion, though identification of the
specific effect of integration on the speed of @ngence would require further reseafth.
However, growth patterns in Europe in the lastytears, influenced by the global economic
crisis and the debt crisis in the euro area, watteer atypical and are unlikely to recur (let us

believe so) in the years to come. Therefore, trexame growth rates noted by various EU

2 This was an additional reason for us to encloseatternative set of catching-up period estimaiased on the
initial income gap estimated at CER rather than.FR&ase note that the half-way to the common gtetate,

calculated in section 3.2, suggested much longaog@eeded for income equalization, though it wgsurely

theoretical exercise based on the neoclassicaltgrowdel.

% The positive effect of the EU enlargement on inecsonvergence within the EU is not easy to be ifiedt

because it is damped by the negative effect oivitrdd economic crisis that occurred in the saméogler
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countries in that period and the resulting growtfecentials cannot be directly applied to any
reasoning as regards possible future developménts.

In our earlier research, we have also analyzed soimer scenarios of the future con-
vergence process, including some alternative eskasipn variants with longer and shorter
backward observation periods as well as some othgants of analytical forecasts, with
different assumptions as to the future growth rakesall the analyzed variants, the period
necessary for Poland to close the income gap tetaelEU15 measured at PPP, adjusted for
the 2015 starting point, was in the range betwéearid 20 years. We can therefore conclude
that, under all realistic assumptions, the minimpeniod necessary for Poland to catch up
with the EU15 in terms of the average PPP incomellés now 15-20 years. Thus,
expectations voiced until recently by some optiiistuthors that Poland could reach the
average income level seen in Western Europe witBigears, were entirely unrealistic. This
is simply impossible, both economically and phylycéa formal proof is easy to be made).
Even if Poland might be capable of liquidatingdevelopment and income gap to Western
Europe, this would surely require a longer time angth effort. On the other hand, we cannot
rule out the possibility of a considerable slowdawrthe future economic growth in Poland
and other CEE countries, which could lower the ratethe convergence process and
eventually reverse it into divergence. Such a [idyi is implied by the third scenario,
presented below.

Scenario 3, as already mentioned, is based onaihg-term growth forecast for EU
countries up to 2060, elaborated under the auspmahe European Commission. This
forecast is based on a thorough analysis of thavanéble demographic trends and their
impact on employment and labor productivity, aslvesl on the expected changes in total
factor productivity (TFP). Under the forecast, lmegng around 2030 or even sooner, econo-
mic growth in Poland and most other CEE countrids slow down, mainly as a result of
population ageing and the outflow of young workage people seeking job and better living
conditions abroad This would lead to a gradual decrease in the gpita GDP growth rate

4 This is especially true for any convergence ptigas drawn for Poland. Thanks to its continuougpot
growth, Poland has noted a substantial rise iG@$ volume since 2004, i.e. after its EU accessidis was
also reflected in a relatively high GDP per capjtawth rate of 3.8% per year, whereas the respeetixerage
growth rate for the EU15 group was only 0.3% in ffaene period, yielding a big growth rate differahtf

almost 13:1 in favor of Poland. There is no douiatt tsuch a huge disparity of growth rates betweemioer
countries of the same integrated economic areaotdrensustained in the long run. Hence, the grqwtierns
experienced after the EU major enlargement canaaided as the basis of any reasoning regardinfuthes

course of the convergence process within the EU.

% According to this forecast, the growth rate ofdal's potential GDP may fall from current 3.6% i3 to

2.6% in 2020, 1.9% in 2030, 1.3% in 2040, 0.6%06@ and 0.7% in 2060. A similar slowdown is foesséor

most other CEE countries.
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differential between the CEE countries and WesEmope up to the complete disappearance
of any growth advantage, or even a reversal ofjtbeith ratio between the two groups, at a
very low level of future growth rates. One of thensequences of the changing growth
patterns would be a decline in the rate of incomevergence between the two groups of
countries, up to a complete reversal of the coremrg process (at least in some CEE
countries) and a switch into divergence, i.e. aewed widening of the income gap. This
forecast is highly pessimistic not only becauseiost CEE countries, it practically excludes
the chance of closing the income gap toward Wedtemope within the lifetime of a single
generation, but also because it foresees a venyrsde in real income and wealth (about 1.5-
2% a year in terms of per capita GDP) over the B€xyears for both the EU15 and most

CEE countries.

Table 9. Closing the income gap — scenario 3

GDP Income gap
c per capita (GDP per capita at PPP, EU15 = 100) The minimum
ountry |growth rate income gap
201(?/?060 2015 | 2020 | 2030 | 2040| 2050  206(
0
Bulgaria 2.0 43 47 53 56 58 58
Croatia 1.7 54 55 57 60 63 65
Czech Repl 1.8 79 83 87 90 90 90 .
Estonia 1.8 69 73 81 85 85 84 85 (2046)
Hungary 1.8 64 67 75 78 79 77 79 (2051))
Latvia 2.3 59 66 80 86 87 88 .
Lithuania 2.1 69 75 87 90 93 96 .
Poland 1.9 63 68 79 84 83 79 @044)
Romania 2.0 50 54 60 62 65 65 65 (2054)
Slovakia 2.0 72 78 93 97 95 92 97 (2038)
Slovenia 1.6 77 80 83 84 83 84
EU15 1.4 100 100 100 100 100 104

Source: Own calculations based on the data fromEtimestat (2016) and the European Commission (2015a
2015b).

The implications of this scenario for the catchimgprocess between the CEE countries
and Western Europe are shown in Table 9. Unlikditeetwo scenarios, which indicated the
length of the period needed to close the income dgap third scenario — because of the
stopping or reversal of the convergence procedsirwihe forecast horizon — indicates only
the relative income levels foreseen at the beggrh the consecutive decades and the
minimum size of the income gap at turning pointaxfrconvergence to divergence (for the
countries affected by such a switch). For the sdkemplicity and for a lucid presentation of
the results, the relative income levels illustrgtthe size of the income gap in the indicated
years are given only in terms of GDP per capitRRP; the alternative estimates in terms of

GDP per capita at CER would be much lower.
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Table 9 shows that starting about 2030, due mamlynfavorable demographic trends
(including net effects of the expected migratiofgy most CEE countries the growth
advantage over Western Europe will tend to dimirostwill disappear completely. In the
second half of the period covered by the forechsir or five countries in the group,
including Poland, will switch from convergence tovetgence, while most other CEE
countries will stay at about the same relative meolevel against the EU15 as already
reached, without any chance of liquidating the ri@mg income gap (at least not until 2060).
No single country in the CEE group may be ableridde its income gap toward Western
Europe within the next 45 years. Only Lithuanial e close to this target just before 2060.
Slovakia will approach the Western income standandsh sooner, around 2040, but after
that date its income gap to Western Europe wiltt $tawiden. The less developed countries
in the group — Croatia, Bulgaria, and Romania + @ghse reducing their income gap toward
Western Europe around 2050 or somewhat later, stg@i 60-65% of the average income
level seen in the EU15. Hungary will probably remat the level of about 80% of the EU15
average, Slovenia and Estonia will reach no maaia 86%, and the Czech Republic will stay
at 90%. Poland is expected to reach 84% of theageencome level in the EU15 in about
2045, but afterwards its income distance to WesHrrope will turn to increase. A diver-
gence trend may also appear in Slovakia, Hungamydtia, and Estonia (though, in the last
case, it will be a halt of convergence rather titmneversal). Of course, this scenario does not
give any indication as to the further developmenthe convergence vs. divergence process
after 2060, which is beyond the time scope of thenemic and demographic forecast
underlying this scenario.

4.4. Policy recommendations

One can hope that this depressing scenario, pihaegludny chance to liquidate the
development and income gap between Central Eastedh Western Europe within the
lifetime of one generation, will not come true. NMeteless, the possibility of such
undesirable developments, undarssez-faireconditions, cannot be ignored. It should be
noted that the reliability of the alarming forecashounced by the European Commission is
supported by similar results obtained in anothagiterm growth projection prepared by the
OECD (2012). In order to prevent this scenario frooming true, well-coordinated, multi-

directional efforts must be made as soon as pas&iplthe governments of the countries

6 Our former results for this scenario, based oearier version of the EC long-term economic fostcavere
even more depressive, suggesting a possible réwarshe convergence process in all CEE countriasept
Bulgaria.
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concerned as well as in the framework of commoropgean policy, aimed at overcoming the
emerging threats to future economic growth and mmgwontinuous and healthy develop-
ment.

In the case of Poland, a complex long-term devebgrprogram is needed, as a guideline
for current socio-economic policy pursued by theegoment, dedicated to the maintenance
and acceleration of economic growth. Such a progslaould focus on correcting unfavorable
demographic trends, creating better institutionatl dinancial conditions for enterprise
development, stimulating investment and job creatiand ensuring more even regional
development by taking into account the needs anlitied of local communities. Other
priorities include the development of selected modmdustries, further expansion and
modernization of the infrastructure, better uséhefexisting labor and material resources, and
promotion of education, knowledge and innovativeres crucial factors of economic growth
in a highly competitive international environmemhis program must be consistent with the
sustainable development strategy adopted by thepgan Union (cf. Eurostat 2015), but it
should focus on solving the most important probleha endanger further development of
the Polish economy. The ultimate aim of such a g should be to ensure further
satisfactory growth of the economy in order to ioya the quality of life and well-being of
all citizens. The “Plan for Responsible Developmemecently adopted by the Polish
government, which defines the long-term strategyso€io-economic development and
indicates some concrete policy aims for the nex¢ fyears, may be a step in the right
direction, but it needs to be concretized and na@abrational, including the specification of

necessary funding.

Conclusion

Referring to our previous research on the subjeethave analyzed GDP growth trends and
the evolution of the real income gap between th€EE countries that have accessed the EU
(EU11) and 15 countries of Western Europe (EUlgrasenting the EU’s “old core”, in the
period between 1993 and 2015. The income gap wasumed by the ratio of per capita GDP
at PPP in a given country and the average valutheofsame indicator in the EU15. The
analysis of the respective time series revealetear-cut tendency to income convergence
between the two groups of countries over the aealyzeriod, which was also confirmed by
the results of3- and o-convergence tests, both for the whole sample anth& two regions.
This was simply the result of a more rapid growtithe CEE economies in the given period,

compared with the average growth in Western Eurblpgvever, the catching-up process was
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not continuous: there were many shorter or longeaks in convergence experienced by the
individual CEE countries as well as some episodediviergence, caused by the changing
growth rate differentials. The most intensive cogeace between the two groups of
countries appeared in the first decade of thiswgniand more precisely in the subperiod
2000-2007, just before and after the EU’'s majoargdment in 2004, which suggests that
trade liberalization, free capital and labor floarsd an increased cooperation stimulated the
convergence process. However, the negative grovfigicte of the global economic crisis,
together with financial perturbations in the eungaa resulted in a deceleration of the
convergence process in most CEE countries in thesubperiod of 2007-2015.

We have also presented some projections of thelpedarther course of the catching-up
process between the two groups of countries, utdee different scenarios as regards future
economic growth. The first two scenarios, basetherextrapolation of past growth trends or
continuation of current growth performance, indectite possible length of the period needed
for individual CEE countries to close the existiggp to the average income level seen in
Western Europe, assuming that they succeed in amaiing their growth advantage. The third
scenario, based on the long-term economic fordoaghe EU countries till 2060, prepared
by the European Commission, warns that income agewee within the EU may be stopped
or reversed in not too distant future due to aigant slowdown of economic growth, which
may be caused by unfavorable demographic trends. i&sult, the income distance between
Central Eastern and Western Europe can cease teagecand several CEE countries may be
faced with a widening income gap. In order to prevhis scenario from coming true, proper
social and economic policies are needed, both erctluntry level and in the framework of
the common European policy, aimed at overcoming eimerging threats, as to assure a
healthy economic growth and a continuation of thevergence process.

Even if our analysis of income convergence waselgrgased on real GDP per capita data
calculated at PPP, we have indicated some evidemtcomings of this measure for income
convergence research, along with the uncertaintp @s adequacy, especially in measuring
the existing income gap between Central Eastern\Vaedtern Europe and estimating the
possible length of the catching-up period. Sineedtailable GDP per capita data calculated
at PPP may be imprecise and, at least for some ¢@EEtries, they may underestimate the
existing income gap, when projecting the furtheoletron of the convergence process, we

have included some alternative estimates basedddh [ger capita data calculated at CER.
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