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Executive Summary

This paper examines income convergence across Europe during the
period 1995~2007 where the last enlargement of the EU and the process
of economic integration was in active progress. It is generally accepted
that the enlargement of the EU has been followed by the convergence
of late comers toward the European average. The author focuses on
only the cross-county convergence, but also within-country convergence. He concluded that the remarkable cross-country convergence
has tended toward within-country divergence, particularly for Central
and Eastern European Countries during the enlargement period. Economic weights of the respective regions in national economies seem to
be critical in explaining within-country divergence. High income regions, mostly capital cities, in CEECs are characterized particularly by
higher growth rates. It is highly probable that the economic integration
has favored those well-off regions at the expense of regions remote
from their capitals.
This tentative conclusion provides important policy implications not
only for European integration, but also for economic integration in
other regions, where countries have been seeking diverse regional
trade agreements (RTA). Economic integration is largely recognized as
a policy option to boost economic growth through trade and investment channels, but economic benefits are likely to be concentrated in
certain favored regions, mostly capital regions or industrial areas
which have already been enjoying high income levels. Thus, it will be

increasingly necessary to develop a mechanism to channel economic
benefits to backward regions for within-country convergence.

Keywords: Convergence, Economic growth, economic integration,
European Union
JEL Classification: F15, O47

국문요약

EU는 출범 초기부터 역내무역 자유화와 더불어 각 회원국 간 소득수준 수렴(real
convergence)을 목표로 하였다. 경제통합 과정에서 상당한 수준의 지역간 수렴이 이
루어졌음이 여러 연구를 통해 확인된 바 있으나, 수렴현상은 국가별로 상이하게 나타
났다. 경제적 수렴에 관한 연구는 2000년대 중반 동유럽 국가들이 대거 EU에 가입하
면서 그 중요성이 높아지고 있다.
본 연구는 1995~2007년 사이 EU 지역을 1,300여개 지역(NUTS-3단위)으로 분류한 후
베타수렴(β-convergence)과 시그마수렴(δ-convergence)으로 구분하여 수렴현상을 파
악한다. 또한 성장률에 대한 회귀분석을 통해 어떤 요인들이 경제적 수렴에 가장 크게
작용하였는지를 살펴본다. 조사결과 국가 간에는 소득수준 수렴현상이 나타났으나, 한
국가 내에서는 소득수준의 상이성(divergence)이 확대되는 것으로 나타났으며, 동유럽
국가의 경우 이러한 현상이 더욱 두드러지게 나타났다. 회귀분석 결과 한 국가 내에서
경제적 비중이 높은 지역일수록 높은 성장률을 기록한 것으로 나타났으며, 이러한 현
상은 동유럽 국가에서 더 확연하게 나타났다. 결국 EU 전체에서 국가간, 지역간 소득
수준 수렴현상이 나타난 것은 수도권을 비롯하여 경제활동이 집중된 지역이 높은 성
장을 거둠으로써 나타난 현상이며, 낙후지역은 여전히 낮은 소득수준에 머물고 있는
것으로 나타났다.
본 연구는 EU에 국한된 연구이나, 동아시아 통합은 물론 국내 FTA 정책에도 시사하
는 바가 크다. FTA 등을 통해 무역자유화를 이룰 경우 후생증가 효과를 기대할 수 있
으나, 수도권 및 공업지역 등 일부 지역이 수혜를 볼 것으로 예상되며, 낙후지역은 후
생증가 효과로부터 소외될 가능성이 높다. 따라서 무역자유화에 기반을 둔 지역통합
을 추진할 경우, 이와 별도로 낙후지역 발전방안에 대한 논의가 있어야 할 것으로 보
인다.
핵심용어: 소득수렴, 경제성장, 경제통합, 유럽연합
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Real Convergence and European Integration:
What Factors Make the Difference in Growth
at Regional Level?
Yoo-Duk Kang

I. Introduction

Greater equality across Europe in income and productivity has been
one of the central goals of the European Union since the early days of
European economic integration. The article 2 of the EC Treaty defines
as its task ‚a high degree of convergence of economic performance by establishing a common market and economic monetary union.‛ Various policy measures have been taken to help achieving this goal, mainly
through structural funds. For long time it appeared as if the regions of
Europe were on a converging path and, hence, the existing policies
brought about the desired effects. For example, the previous enlargement of the EU towards peripheral economies such as Ireland, Greece,
Spain and Portugal had been proved that these countries were success
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ful in reducing considerably development gap with the rest of the EU.
However, more recent evidence has changed these perceptions by
showing that tendencies towards convergence came to halt and spear
unevenly across Europe. Particularly, since the early 1980s, the EU has
experienced parallel cross-country convergence, with countries in the
original periphery of Europe catching up and within-country divergence,
characterized by rising relative incomes in well-off regions of countries.
A number of studies have demonstrated that the inter-regional disparities have grown since the 1980s (Neven and Gouyete 1994; Siriopoulos
and Asteriou 1998; Button and Pentecost 1995). However, it seems that
this reality has been largely unnoticed during the 1980s, when the European economic integration found a new momentum by Single Market Program. Accession of countries with relatively low income did not
occur after Spain and Portugal joined the EU. Until late 1990s the European countries focused more on the large scale of regulatory liberalization to complete the Internal Market rather than convergence of income level.
Since the early 2000s, expected enlargement towards the Central
and Eastern European Countries (CEECs) prompted new interest in
economic convergence in the EU. Once planed economies for long period, CEECs had changed their economic structure in large scale during relatively short period and became soon linked to the European
mainstream. While the previous enlargements covered only a small
number of candidates (maximum three) each time, the CEECs of the
last enlargement came to comprise almost 30% of the EU-15’s population. All the more, they are all far from the average EU-15’s income lev-
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el and they encountered considerable challenges in trade and investment restructuring, not to mention a squeezing distribution policy
based on limited restructuring funds. As a consequence, it was expected that EU became more disparate than ever. Policy interests have
moved more than ever to what the Treaty defines as its ultimate goal,
‘real convergence’.
Assuming that the CEECs had been already engaged in economic
integration process since mid-1990s, it is time for evaluating convergence trend in EU-27. This paper aims at examine economic convergence across Europe in the period of 1995~2007 where the last enlargement of the EU and economic integration process has been
pushed for. Remainder of this paper is organized as follows. Section 2
summarizes theoretical debates in growth and economic integration
literature regarding convergence and divergence. Section 3 discusses
the possible ways for measuring real convergence and, on this basis, it
provides an assessment of real convergence pattern in the EU. Particularly, it offers an overall view of cross-country convergence in EU-27
and analysis in detail of within-country convergence. Section 4 analyzes the likely explanatory factors that may account for the difference in
convergence in these catch-up experiences of each region.

II. Theoretical Argument of Convergence

1. Theoretical Development of Convergence
The term convergence is defined as ‚the process or the certain tendency of countries involved towards greater similarity or equality of
real variables of the national economies‛. The most commonly used
variable is income level of each country and in this reason, convergence
refers to equalizing trend or outcome of per capita GDP between countries concerned.
The question about convergence has attracted a number of economists. It has been a theoretical and empirical research topic in macroeconomics, international economics as well as in development economics.1 The convergence has much to do with the study of economic
growth, which has been traditionally approached through aggregate
production function.
Following Solow (1956), neoclassical models argue that disparities
are expected to diminish with growth. In neoclassical models, output
per worker can rise only if ration of capital per worker increases or if
technology improves. Based on diminishing return to capital imposed
1

While a number of cross-country research has been produced and try to identify factors affecting the convergence/divergence, European cases have contributed a lot to empirical studies on
convergence particularly with two reasons. On one hand, the European economic integration
has been the most developed form of economic integration providing field for empirical studies
and testing theoretical arguments. On the other hand, institutionalized integration with proper
framework makes statistical data available in unified form.
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by constant return to capital and exogenously determined technical
progress, lower initial level of development, faster will be growth of
income. In other words, economies converge towards their steady
states at a declining growth rate. Consequently, opening up the country – as happens in the process of economic integration – would only
accelerate the convergence process, as capital should flow to capitalscarce countries to benefit from higher returns. This logics conforms
well to theories of economic integration developed since the seminal
work of Viner (1950). This process of convergence can be further stimulated in the case of monetary union by reduction of transaction cost.
However, the neoclassical paradigm has been a subject for debate
both at empirical and theoretical levels.2 In empirical side, Neven and
Gouyete (1994) suggest that there exist dualism between Southern and
Northeastern Regions of the EC. Button and Pentecost (1995) test the
convergence between regional economies in the EU and finds no significant convergence across regions in the 1980s. Siriopoulos and Asteriou (1998) also found no evidence for convergence across the Greek
regions or across the Greek prefectures. An alternative ways which
consider these criticisms is assuming that economies are heterogeneous
so that convergence may occur only in a conditional sense, since economies will grow toward different steady-state positions. In this case,
diminishing return to capital do not necessarily lead to diminishing
dispersion of income (Sal-i-Martin 1996). However, most of the neo2

In empirical evidences, Barro (1991) himself acknowledge that the neoclassical hypothesis that
poor countries tend to grow faster than rich countries is not consistent with the cross-country
evidence.
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classical analysis tends to show a certain global predominance of economic convergence (Barro and Sal-i-Martin 1991, 1992; Sal-i-Martin
1995).3
In theoretical side, two schools emerged respectively in 1980s and in
1990s and they suggest possible diverging trend in economic development. The first school, New growth theories of endogenous models
pioneered by Romer (1986) and Lucas (1988) predict divergence growing pattern. They do not stick to diminishing return to capital, because
their model include endogenous variables, such as human capital,
R&D activities, spillovers of knowledge and investment, which affect
the return to capital. In their paradigm, growth can be a kind of cumulative process, in which initially well positioned countries may continue their advantage as first comer. It is important for poor countries to
take policy measure to boost their economic growth over rich countries.
The second school, New Economic Geography (NEG) literature pioneered by Krugman (1991) reach similar conclusion with two additional assumptions on economies of scale and imperfect competition. It
suggests a possible divergence between countries (or regions) in terms
of industrial concentration, while those based on the neoclassic tradition anticipate a convergence. Krugman and Venables (1990) develop a
model consisting of two countries: the centre and the periphery. The
centre is more abundant in factor endowment than the periphery,
while both have the same relative factor endowment between labor
3

Barro and Sala-i-Martin (1991, 1992) use an equation based on the neoclassical framework of
analysis in order to identify convergence. The overall evidence of their analysis favors the convergence suggesting that the results of the neoclassical growth models are valid.
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and capital. More abundant factor endowment of the centre represents
more advantageous market access than the periphery owing to its larger domestic market. Economic integration contributes to reducing
transaction costs in trade between the centre and periphery. One important analytical finding from the model is that a fall in transaction
costs may lead industries to locate more frequently in the centre at the
expense of the periphery. In this paradigm, economic integration may
produce more divergence between countries.
It will be useful to check convergence of countries with the most recent data. <Figure 1> illustrates the relation between per capita GDP in
1990, which we consider as an initial point and annual growth rate of per
Figure 1. Per Capita GDP Growth Rate Versus per Capita GDP in 1990

Source: Author’s calculation based on data from Global Insight.
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capita GDP in 1990-2007 over 205 countries. The coefficient of the initial
per capita GDP is almost zero and r-square is extremely low, which
means there is no apparent causal relation between initial level of development and growth rate.
Some studies argues that convergence only occurs between countries with similar level of economic conditions, such as group of OECD
members and developed so called ‚club convergence‛ (Chatterij 1993;
Quah 1996a, 1996b). It means that a country may have to be advanced
beyond a certain threshold to boost its economic growth toward club
average. <Figure 2> provides a view on similar exercise this time over
264 European regions, classified according to NUTS-2 level. We can easily
Figure 2. Per Capita GDP Growth Rate versus per Capita GDP in 1995 in the EU

Source: Author’s calculation based on data from Eurostat.
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identify negative coefficient of per capita GDPl in 1995, proxied as the
initial level of development. The tentative conclusion can be that regions with relatively low income tend to grow faster than already welloff regions. European countries are largely recognized as developed
countries and their regions were located already beyond the threshold
necessary toward the convergence path.

2. Previous Case of Convergence: Ireland, Greece, Spain and Portugal
One of main argument of EU membership, particularly for peripheral economies and CEECs, is economic catch-up arising from economic integration. The catch-up effect was expected from at least three
channels. First, labor costs in accession countries were considerably
lower than the European average at the moment of their accession to
the EU. They had and still have comparative advantages in laborintensive industries. Thus, their membership to the EU was expected to
enable them to increase their intra-European exports in labor-intensive
industries, which will lead to boost economic growth. Second, it was
also expected that they would increasingly become a location of FDI
originating from both Europe and outside, as foreign investors can take
advantage of free trade status with the EU, which minimizes production costs. Last, but not least EU’s regional policy, represented by the
Structural Funds, were attractive sources of revenues for the less developed countries.
The previous experiences provide evidences as a reference for con-
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vergence, while the performance of economic catching-up varies between cases. <Figure 3> illustrates a convergence of the four countries
toward the European average (=100) in per capita GDP. It displays the
development of per capita GDP of four countries during the period
1960-2005. The case for Ireland is the most outstanding. The Irish per
capita GDP was only 58% of the average of the EU-9 in 1972, the lowest
level in the European Economic Community (EEC). After joining the
EEC, Ireland for a long time did not show a particular converging pattern in per capita GDP compared to the European average. Its relative
per capita GDP declined to 47% of the European average in 1977 and

Figure 3. Per Capita GDP of Ireland, Spain, Greece and Portugal,
1961-2010 (EU-15’s average=100)

Source: Author’s elaboration based on data from the Eurostat.
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remained at 60-70% in the 80s. It was in the early 90s, 20 years after its
accession, that Ireland started achieving remarkable economic growth.
Its per capita GDP exceeded the European average in early 2000. Per
capita GDP of Greece was 49% of the EU-10 at the moment of its entry
to the EEC in 1980. Its relative per capita GDP declined after its accession, hitting the bottom, 40% of the European average. Since then, it has
remained in the band of 45-55%. Spain and Portugal represented 60%
and 35% respectively of the average per capita GDP of the EEC-12 at
their entry in 1986. Convergence toward the regional average was already important to Spain in the 60s-70s, while per capita GDP of Portugal never exceeded 40% of the European average. Following their
accession, they experienced a visible convergence. In 1992, Spain and
Portugal reached 78 and 51% respectively of the European average.
Spain, Greece and to a lesser extent, Portugal experienced increases in
per capita GDP faster than the regional average in 1960-75, while Ireland lagged behind during the same period. However, the convergence
process soon stopped in Spain and Portugal and it even reversed in
Greece in 1975-85. Ireland alone succeeded in turning its diverging
trend to converging one. Irish per capita GDP reached the European
average in the late 90s and from then on largely exceeded it, recording
145% in 2005. The per capita GDP of Spain, Greece and Portugal remained at 78%, 61% and 50% respectively of the European average in
2005. <Table 1> presents catch-up rate in 10-year intervals. A negative
catch-up rate indicates that the gap between a country and the EU average is falling while a positive rate means that this gap is widening.
The experience of these countries suggests that catching-up does not
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necessarily occur at a steady pace.
Table 1. Average Catch-up Rate for Ireland, Spain, Greece and Portugal,
1961-20104
Period
1961-1970
1971-1980
1981-1990
1991-2000
2001-2010

Ireland
1.1%
-1.6%
-3.7%
-33.7%2)
-1.2%

Spain
-2.7%
0.4%
-0.8%
-1.3%
0.3%

Greece
-3.7%
-1.1%
3.1%
0.1%
-3.2%

Portugal
-1.2%
-0.6%
-0.8%
-0.3%
0.6%

Note: 1) For the formula of the catch-up rate, see the annex. 2) Since1996, Ireland’s per capita GDP
has exceeded the EU’s 15’s average.
Source: Author’s calculation based on data from the Eurostat.

4

The catch-up rate and the convergence rate are not identical concepts, while both processes are
characterized by a negative sign. Catch up accounts for the distance left to travel to reach an average (EU-15’s average in this case) and convergence addresses the pace of advance. Thus, for
any given rate of growth that shrinks the gap, the rate of catch-up will be higher for narrow residual gaps, while the convergence rate will be correspondingly lower.

III. An Assessment of Convergence Patterns in
the EU-27

1. Measures of Convergence
In literature of income disparity between countries, three concepts
of convergence are generally found; unconditional β-convergence,
conditional β-convergence and σ-convergence. Unconditional (or absolute) β-convergence assumes that all economies are structurally identical. They are characterized by the same steady states and differ only
by their initial level of per capita incomes. This concept implies that
poor countries grow quicker than rich countries, so that they will converge to same level of per capita income. This kind of convergence is
generally tested by regressing the growth of per capita income on its
initial level of income, as we did in the previous section. Unconditional
β-convergence is observed when a negative and significant relation is
found between the growth rate and the initial level of income. According to Sal-i-Martin (1996), typical formula to estimate unconditional βconvergence is as following;

log( yit )  a  (1   ) log( yi ,t 1 )  uit

[Equation 1]

Where 0< β<1 and uit has mean zero. Manipulating [Equation 1]
yields [Equation 2].
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 y 
log it   a   log( yi ,t 1 )  uit
 yi ,t 1 

[Equation 2]

However, conditional β-convergence implies that countries have
different level of steady states due to differences in economic conditions like level of technology, saving ratio and industrial structures etc.
In this case, countries converges to their own steady states rather than
single steady states assumed in unconditional β-convergence. Steady
states differences are proxied by a number of additional explanatory
variables in regression. Conditional β-convergence exists when the correlation between growth and initial income is negative under the assumption that the influence of other factors is held constant.
The third concept, so called σ-convergence, refers to the dispersion
of per capita income at a given moment in time. This type of convergence can be expressed by several indices such as simple standard deviation, coefficient of variance and Gini coefficient. In the concept of σconvergence, convergence occurs if the dispersion of per capita income
among economies falls over time. While β-convergence is necessary
condition for σ-convergence, it is not sufficient for convergence to actually take place since positive value of β is compatible with a transitory rise of income dispersion. It is only when poor economies grow faster than rich ones that the reduction of income disparities will in fact
happen. It follows that a negative value of β does not guarantee that
the dispersion of incomes is smaller at the end of a period than at the
beginning or even that regions converge to a common steady state
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(Barro and Sala-i-Martin, 1991; Sala-i-Martin, 1996). Quah (1993) and
Friedman (1992) emphasize that σ-convergence should be of interest
since it reveals whether the distribution of income across economies
becomes more even. However, β-convergence analysis has dominated
the growth literature, because it is considered necessary condition for
σ-convergence (Barro and Sal-i-Martin 1995).

2. Cross-country and Within-country Convergence in the EU
Income levels in a majority of the CEECs are considerably below the
average of the former EU-15. In consequence after the enlargement,
average per capita GDP of the EU is 16.5% lower than previously. Inequalities are substantially wider. <Figure 4> illustrates per capita GDP
of EU-27 members in 1995 and 2007. In order to check convergence,
average per capita GDP of EU-27 is fixed at the value of 100. The figure
shows the considerable disparity between existing and new member
States but what we can find in convergence trend among existing and
new member States is relative fall in per capita GDP (normalized to EU
average) in most of existing members and rise in new members.
Among old members, Ireland and UK with Luxembourg are remarkable exception. Their per capita GDP has increased much more than increase in EU average. Cyprus, Slovenia and Malta have per capita GDP
close to that of old cohesion countries (Greece, Spain and Portugal).
Slovenia has even higher per capita GDP than Portugal in 2007. However, as a result of the enlargement, the EU becomes more disparate in
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terms of level of development. Per capita GDP of nine out of twelve
new members is less than half of the EU-27 average and Romania and
Bulgaria have less than a fourth of EU-27 average.
A quick review of per capita GDP suggest that, while the enlargement made the EU more unevenly developed area, there exist convergence between countries as a whole. This tentative conclusion should be
checked with more detailed measures and regional level data. As some

Figure 4. Per Capita GDP of EU-27 Members Relative to the European
Average (Europe-27=100)

Source: Author’s calculation based on data from Eurostat.
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authors indicated the cross-country convergence took place with within-country divergence in 1980s (Button and Pentecost, 1995; Neven and
Gouyete, 1994), what we observed as cross-country convergence during the period of accession of CEECs may have resulted in withincountry divergence.
In order to check σ-convergence at cross-country level, we use various indices starting from simple standard deviation. <Table 2> shows
the development of per capita GDP in EU-27 for the period 1995-2007.
The CEECs have had free trade status with the EU since mid-1990s by
‚European Agreements‛ and they have been supported by some financial support for its regime changes and development of infrastructure.
In this reason, we assume that the CEECs had been already engaged in
economic integration process before their full membership in 2004. So,
our dataset include all EU 27 members even for data before year 2004.
In order to obtain clear view of convergence of per capita GDP, we
modified original data so that the average of per capita GDP is fixed at
the value of 100. As shown in the table, the converging trend of income
in Europe has taken place through relative fall in per capita GDP in initially developed Western European countries, while ‚new‛ members in
the EU has achieved their catch-up with average income level in the EU.
When we focus on accession period, 2000~2007, all CEECs appear outstanding in converging trend of their income level toward the European
average, while the intensity of convergences varies between countries.
With Baltic countries, Slovakia has shown the most important increase in
personal income level in terms of convergence. Overall convergence is
verified by fall in standard deviation during the period of 1995~2007.
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Table 2. Development of per Capita Income in EU Members (1995~2007)
Countries
Belgium
Denmark
Germany
Ireland
Greece
Spain
France
EU-15
Italy
Luxembourg
Netherlands
Austria
Portugal
Finland
Sweden
United Kingdom
Bulgaria
Czech Republic
Estonia
Cyprus
Latvia
Lithuania
CEECs-10
Hungary
Malta
Poland
Romania
Slovenia
Slovakia
Standard deviation

1995
166
206
183
110
74
90
157
117
299
161
178
68
152
171
118
9
32
16
85
12
11
26
57
22
62
22
74.0

1999
151
199
159
156
78
94
147
128
298
158
161
73
154
176
156
10
36
25
86
19
19
29
61
27
10
67
23
71.9

2001
145
193
148
174
77
96
141
126
294
161
152
73
155
163
160
11
39
29
89
23
22
33
63
32
12
66
25
69.5

2003
142
187
140
187
83
99
137
124
305
157
147
71
149
164
148
12
42
34
87
23
26
39
59
27
13
69
29
69.2

2005
139
185
131
189
85
101
132
118
314
152
143
68
144
157
147
14
47
40
87
28
29
42
57
31
18
69
34
67.8

2007
133
175
124
184
85
99
125
110
329
146
137
65
143
153
141
16
52
49
86
39
36
43
56
35
24
72
43
66.2

2007-2000
-15
-19
-26
19
10
5
-17
-16
29
-11
-18
-7
-9
-27
-22
6
16
22
-1
18
15
13
-9
5
14
7
19

Note: Countries marked in italic means that their per capita GDP levels have been reduced relative
to EU-27’s average (=100).
Source: Author’s calculation based on data from Eurostat.
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Then, we conduct same exercise at regional level. Based on NUTS-3
(Nomenclature des Unités territoriales statistiques), we check income level
of 1302 regions during the same period. <Table 2> shows the development of per capita GDP gap measured by standard deviation and coefficient of variance. The standard deviation has been largely reducing,
which means income gap between countries has been narrowed. We
try to check σ-convergence for per capita GDP and total production of
each region. The rationale of checking two variables for σ-convergence
is as following. First, supposing that economic integration in the EU
has considerably advanced without its setback, it is necessary to know
how much this economic integration has been accompanied with even
distribution of personal income, which implies increase in productivity.
Second, based on the argument developed by the economy of new
geography, it seems helpful to check concentration of economic activities in each region. If poor regions record strong increase in its productivity, while its population became smaller than before due to industrial restructuring, the result would lead to a fallacious conclusion that
there exists σ-convergence in terms of per capita GDP. In reality, the
regions may have been experiencing hallowing-out process in which
population is drained out. We use coefficient of variance (CV) instead
of standard deviation, because dimension of two variables, per capita
GDP and total production of each region are considerably different.5
5

The coefficient of variation (CV) is a normalized measure of dispersion. It is defined as the ratio
of the standard deviation σ to mean μ. Advantage of using CV instead of standard deviation is
twofold. First, it allows comparing the levels of dispersion in variables which have different
units. Second, the CV is easily decomposable into group contribution. It is useful to derive contribution of within-country variation and between variation in explaining total variation in per
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Table 3. σ-Convergence in the EU-27 over 1995-2007
1995

Per capita
GDP
(euro)
Total production
(million
euro)

Average
Standard deviation
Coefficient of variance
(CV)
Average
Standard deviation
Coefficient of variance
(CV)

1997

1999

2001

2003

2005

2007

15,297 16,370 17,736 19,236 20,010 21,411 23,652
9,156

9,228

9,998 10,753 10,930 11,426 12,331

0.60

0.56

0.56

0.56

0.55

0.53

5,754

6,370

7,017

7,822

8,265

9,044 10,110

0.52

10,393 11,440 12,705 14,226 15,278 16,787 18,780
1.81

1.80

1.81

1.82

1.85

1.86

1.86

Source: Author’s calculation based on data from Eurostat.

During the period average per capita GDP over EU-wide scale increased by 55% over the period 1995-2007. However, the CV calculated
for per capita GDP decrease. This means that there exists EU-wide σconvergence which supports the conclusion of the <Table 1>. Regarding total production of each region, its increase is more salient. The average of the total production of European regions increased by 76% for
12 years. Different from the CV for per capita GDP, its CV shows slight
upward change over the period. The result can be interpreted in the
following way; an EU-wide convergence for per capita GDP is observed during the period 1995-2007, however, it is doubtful that this
convergence has taken place with more even distribution of economic
activities – measured by total production -over European regions.
Checking changing pattern of within-country distribution can give
an answer to this question.
capita GDP across EU regions.
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As mentioned by a number of studies in economics of new geography, economic integration process may favor agglomeration and concentration of economic activities, which results in uneven distribution
of wealth over integrated area. In order to observe the level of wealth
distribution at within-country level, we used NUTS-3 classification
which divides 27 EU members into 1,302 regions. According to NUTS3, Germany and United Kingdom can be divided respectively into 431
and 133 regions, while Luxembourg and Cyprus is considered as one
region due to their small size of population. EU members have 48 regions on average.
<Table 4> summarizes the coefficients of variance of per capita GDP
at within-country level. Same as previous exercise, instead of using per
capita GDP itself, we fixed average per capita GDP of EU-27 at 100 and
obtained the standardized per capita GDP value.6 While the convergence has been largely observed over EU-27, as presented in the last
line of the table, within-country analysis provides very different evidences. The income distribution in each country has been increasingly
uneven in most of EU members. Existing and developed members such
as Italy, Germany and Finland with notable exception of Greece have
less increasing divergence in income level in their territories. However,
one third of ‚old members‛ (EU-15) records increasing dispersion of
their income level. It is notable that Ireland, achieving the most important economic growth during the same period, reports the most important upward change in coefficient of variance. CV for Ireland increased

6

We conducted same exercise with data of NUTS-2 level and obtained same results.
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Table 4. σ-Convergence Expressed by Coefficients of Variance at
Within-Country level

0.24
0.39

0.27
0.42

0.28
0.43

0.29
0.45

0.33
0.46

0.33
0.45

Ratio
(2007/1995)
0.36
1.5
0.48
1.2

0.10
0.30
0.20
0.32
0.18
0.28
0.39
0.26
0.21
0.28
0.28
0.33
0.18
0.17
0.22
0.24
0.27
0.31
0.16
0.36
0.26
0.89
0.60

0.13
0.31
0.20
0.32
0.18
0.28
0.39
0.26
0.22
0.27
0.28
0.31
0.23
0.18
0.25
0.24
0.32
0.36
0.16
0.41
0.30
0.90
0.56

0.14
0.32
0.19
0.32
0.23
0.28
0.40
0.26
0.23
0.27
0.27
0.29
0.26
0.23
0.31
0.28
0.35
0.36
0.16
0.55
0.30
0.91
0.56

0.13
0.33
0.20
0.33
0.23
0.28
0.41
0.26
0.24
0.27
0.27
0.27
0.27
0.27
0.35
0.30
0.38
0.41
0.15
0.54
0.30
0.92
0.56

0.13
0.33
0.21
0.33
0.20
0.28
0.40
0.26
0.21
0.27
0.26
0.25
0.28
0.30
0.36
0.32
0.39
0.47
0.16
0.57
0.31
0.94
0.55

0.14
0.33
0.23
0.34
0.20
0.29
0.40
0.26
0.20
0.27
0.25
0.24
0.31
0.33
0.36
0.38
0.42
0.45
0.18
0.60
0.32
0.94
0.53

0.12
0.36
0.22
0.33
0.18
0.28
0.39
0.25
0.20
0.26
0.25
0.24
0.42
0.38
0.39
0.4
0.44
0.47
0.24
0.52
0.33
0.97
0.52

1995 1997 1999 2001 2003 2005
Ireland
United Kingdom
Sweden
France
Netherlands
Belgium
Finland
EU-15
Portugal
Germany
Denmark
Spain
Austria
Italy
Greece
Bulgaria
Lithuania
Czech
Romania
Hungary
CEEC-10
Estonia
Slovakia
Latvia
Poland
Slovenia
EU-27
(NUTS3)

2007

1.2
1.2
1.1
1.0
1.0
1.0
1.0
1.0
1.0
0.9
0.9
0.7
2.3
2.2
1.8
1.7
1.6
1.5
1.5
1.4
1.3
1.1
0.9

Source: Author’s calculation based on data from Eurostat.

from 0.24 in 1995 to 0.36 in 2007. Same as Ireland, all CEECs marked
increasingly uneven distribution of their wealth during integration
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process. Their ratio of coefficients of variance (2007/1995) is over 1.2.
Bulgaria and Lituania marks the most important increase of CV.
What does this contrasting data tell us? One of immediate answer is
that the EU has experienced parallel cross-country convergence, with
CEECs catching up and within-country divergence, characterized by
rising relative incomes in favored regions of countries. The economic
integration may benefit mainly a limited number of regions at least initially. These would include the most dynamic regions in each country,
those that are best placed to benefit from potential externalities within
the EU economy as a whole (Giannetti 2002). The resulting pattern
would be that the convergence increase at the cross-country level, but it
is in practice driven mainly by a few regions. Within countries, levels
of per capita GDP could tend to diverge. This conclusion is more relevant for new member States. In particular, for countries starting form
relatively low levels of income, fast national growth may entail rising
regional inequalities given that economic development is rather localized around a limited number of growth poles.

IV. Empirical Test on the European Regions

In the previous sections, we identified that the convergence has taken place at cross country-level, while divergence has appeared at within-country level. In this section we check this finding in more detailed
data and potential determinants of economic convergence in the EU.

1. Model Specification
Starting from the hypothesis that regions of initially low income regions tend to grow faster than better-off regions, we take initial level of
per capita GDP as starting point. Based on the [equation 2], we construct the equation of convergence as following.
[Equation 3]

Note: l refers log transformation of variables.
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We expect industrial structure and geographical location have considerable impacts on economic growth in European regions. One of
typical arguments is that a high reliance on agriculture has been shown
to be detrimental to regional growth (Fagerberg and Verspagen 1996),
among other features, because of low technological opportunities and
slow growth of the market. Contrarily, manufacturing sectors have
been considered as an engine of growth (Kaldor 1967), particularly at
initial stage of development. Standard benefits of economic integration
such as increase in export and inward investment from other countries
tend to be obtained through manufacturing and then diffuse to entire
regional economies. However, technical progress in recent decades has
been more observed in services than manufacturing industries and
many traditional industries have been characterized by slow growth.
In order to test these arguments, our model includes evolution of each
industry’s shares.
Regarding geographical location of regions, we use mainly dummy
variables. The enlargement process is believed to contribute to increase
in trade between old and new members. In economic integration
process, it is expected that border regions be in advantageous position
to attract investment, because they are regarded as windows toward
the enlarged market. Especially regions of the CEECs sharing their
border with the old members, such as Germany and Austria are expected to work as a maquiladora or an entrepôt in the European continent. Some regions remote from their capital might be better integrated
to their rich neighboring regions beyond borders.
In order to analyze increasing within-country divergence verified
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Table 5. Variables for Regression Analysis
Variables
Dependant
variables
Independent
variables

Average growth rate of per capita GDP between two
years, t and t+1

GDP PER t

Per capita GDP of each region in year t (starting year)

Regionshare_EU
Variables for
RegionMega
size or
Dummy RegionLarge
distributional
variables RegionMedium
effects
RegionSmall
Variables for AgriShare, ManuShare,
industrial
FinanShare, DistriShare,
structure
ConstrShare, AdminShare
EmploymentGrowth
CEEC
WEST_WEST

Dummy
variables7

WEST_EAST

EAST_WEST

EAST_EAST

7

Remark

GDP PERt+1 /GDP
PERt

Economic share (%) of a region in the EU
One, if [Share_EU] is larger than 15. Otherwise zero.
One, if [Share_EU] is between 10 and 15. Otherwise zero.
One, if [Share_EU] is between 5 and 10. Otherwise zero.
One, if [Share_EU] is smaller than 1.5. Otherwise zero.
Economic share's growth of each sectors in regions
They represent average growth rate of employment
measured by log(employment in 2007/employment in
1995).
One, if a region belongs to the CEEC. Otherwise zero.
One, if a region belongs to Western Europe and the
region have common border with other Western European countries. Otherwise zero.
One, if a region belongs to Western Europe and the
region have common border with Eastern European
countries. Otherwise zero
One, if a region belongs to Eastern Europe and the region have common border with Western European
countries. Otherwise zero
One, if a region belongs to Eastern Europe and the region have common border with other Eastern European countries. Otherwise zero

For the dummy variables of border sharing, we checked contiguity at NUTS-2 level. If one region at NUTS-2 shares its border with foreign regions, we considered sub-regions at NUTS-3
share their borders with foreign regions. This simplification seems us reasonable, given that
sub-regions belong to a same administrative authority at NUTS-2 level and they are economically integrated each other.
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briefly in the last section, we add variables reflecting size of regions. It
is highly plausible that economic integration process has favored the
concentration of economic activities in already highly agglomerated
regions of countries. In addition to the variable on the economic size of
each region as its share in the EU, four dummy variables are added in
order to reflect size of each region: [RegionMega] is a region representing
more than 15% of GDP in a country, while [Regionsmall] is one having
less than 1.5% of a country’s total GDP.

2. Data
Our data are mainly obtained from the Eurostat, statistical authority
of the EU. Eurostat provides detailed data at the level of NUTS-3 on
GDP, population, industrial output and employment. We obtained data
on 1302 regions of 27 EU members. Germany is divided into the most
numerous regions – 431 regions, while small countries such as Luxembourg and Cyprus have only one region. Each country has 48 regions
on average.8 The average region at NUTS-3 has 380,000 habitants and
23,614 euro as per capita GDP. Vosges (France) or West and South of
8

The NUTS system is at present a four-level hierarchical classification: each Member State
(NUTS 0) is divided into a whole number of NUTS 1 regions; each of NUTS 1 region is in turn
subdivided into a whole number of NUTS 2 regions; and so on. Generally speaking, the first
three NUTS levels correspond to the main regional divisions in each Member State: Länder and
Kreise in Germany; régions and départements in France; Comunidades autonomas and provincias in Spain; and regioni and provincie in Italy. In general, population size for NUTS regions are 3-7 million people in NUTS 1 areas, 800,000 to 3 million in NUTS 2 areas and 150,000
to 800,000 in NUTS 3 areas.
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Northern Ireland (UK) are representative regions at NUTS-3 in terms of
population and GDP capita. It is noticeable that regions at NUTS-3
have quite different features. For instance the smallest region in the EU
has only a little for than 10,000 habitants, while some regions, mostly
capital cities have more than millions of population. Variance of coefficients of population increases during the period of 1999-2007, which
means difference of regions’ size in terms of population has been
grown, while those of GDP and per capita GDP shows regional differences has been narrowed.

Table 6. Overview of the Regions (NUTS-3)

Maximum Minimum Median Average
Population
(million)
1999
GDP (million
Euros)
Per capita
GDP (Euros)

Variance of
Coefficient

5.1502

0.0081

0.2513

0.3695

0.4196

1.14

138,257

87

3,361

6,593

10,907

1.65

110,900

800

18,000

17,736

10,013

0.56

Standard
deviation

Variance of
Coefficient

Maximum Minimum Median Average

2007

Standard
deviation

Population
(million)

6.1046

0.0101

0.2509

0.3808

0.4504

1.18

GDP (million
Euros)

187,764

176

4,841

9,484

16,040

1.69

Per capita
GDP (Euros)

169,700

2,000

23,500

23,632

12,349

0.52

Source: Author’s calculation based on data from Eurostat.
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3. Results
<Table 7> summarize the result of the regression analysis on convergence of European regions. First of all we examine the convergence
in period of 1995-2007 and then divide the period into two sub-periods,
1995-2001 and 2001-2007. 9 Assuming that the enlargement process
started a few years before official joining of the CEECs to the EU (year
2004 and 2006), the sub-periods indicate respectively periods before
and after the enlargement. In all analyses per capita GDP in initial year,
lGDP PER t reports negative and statistically significant coefficient,
which identifies the presence of β-convergence at pan-European level.
In Regression (1), coefficients of all variable reflecting size of regions
confirm what we obtained from pervious analysis on σ-convergence. In
other words, larger regions tend to record higher growth than smaller
region. Four dummy variables capturing size of the regions have decreasing coefficients according to their economic share in national
economies and the coefficient of small regions, RegionSmall turn to negative value.
Employment growth is positively correlated with growth rate,
which is consistent with classical expectation that the economic growth
contributes to creating jobs. As far as the variables on industrial structures are concerned, except construction, all sectors’ increase in economic share is negatively correlated with growth rate.
Last series of dummy variables measures location effect on regional
9

This division of period is relevant in the sense that in most cases CEECs’ joining the EU was
confirmed in the early 2000s.
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Table 7. Result of Regression Analysis
(Dependant Variables: log(GDP PERt+1 /GDP PERt ))
1995-2007
Regression (1) Regression (2) Regression (3)
C
lGDP PER t
Regionshare_EU
RegionMega
RegionLarge
RegionMedium
RegionSmall
EmploymentGrowth
ManuShare_growth
FinanShare_growth
DistriShare_growth
ConstrShare_growth

3.12***
-0.28***
0.17***
0.21***
0.11***
0.07***
-0.04***
0.17***
-0.20***
-0.01
-0.32***
0.04**

(0.13)
(0.01)
(0.04)
(0.03)
(0.03)
(0.03)
(0.01)
(0.04)
(0.03)
(0.03)
(0.03)
(0.01)

AdminShare_growth -0.31*** (0.03)

3.11***
-0.28***
0.28***
0.24***
0.13***
0.1***
-0.05***
0.33***

Sub-period 1 Sub-period 2
1995-2001
2001-2007

(0.13) 2.77*** (0.13) 1.86*** (0.10) 1.75*** (0.10)
(0.01) -0.25*** (0.01) -0.17*** (0.01) -0.15*** (0.01)
(0.05)
0.29*** (0.04) -0.03 (0.03)
(0.04)
0.04 (0.03) 0.17*** (0.02)
(0.04)
-0.01 (0.03) 0.08*** (0.03)
(0.03)
0.01 (0.02) 0.02 (0.02)
(0.02)
0.03*** (0.01) -0.08*** (0.01)
(0.04) 0.24*** (0.04) 0.27*** (0.05) -0.05* (0.03)
-0.24*** (0.03) -0.18*** (0.03) 0.03 (0.02)
-0.03 (0.03) -0.01 (0.03) 0.05* (0.03)
-0.34*** (0.03) -0.2*** (0.03) -0.10*** (0.03)
0.05*** (0.02) 0.02 (0.02) 0.06*** (0.01)
-0.36*** (0.04) -0.31*** (0.04) -0.10*** (0.03)

AgriShare_growth -0.09*** (0.01)
-0.11*** (0.01)
CEEC
0.01 (0.04) 0.01
(0.04) 0.10*** (0.04)
WEST_WEST -0.07*** (0.01) -0.09*** (0.01) -0.09*** (0.01)
WEST_EAST
-0.04 (0.02) -0.09*** (0.02) -0.04* (0.02)
EAST_WEST
0.03 (0.04) -0.01 (0.04)
0.04 (0.04)
EAST_EAST 0.09*** (0.03) 0.07** (0.04) 0.11*** (0.03)
Included
1,137
1,142
1,137
observations
Adjusted
0.79
0.71
0.76
R-squared
S.E. of regression
0.15
0.17
0.16
Sum squared
24.49
33.13
27.46
resid
Durbin-Watson
1.09
0.94
1.01
Akaike
-0.97
-0.68
-0.86
info criterion
Schwarz
-0.88
-0.62
-0.80
criterion
F-statistic
233.70
238.24
280.53
Prob(F-statistic)
0.00
0.00
0.00

-0.17***
0.06
-0.07***
-0.05***
-0.09***
-0.02

(0.01) -0.09*** (0.01)
(0.03) -0.03 (0.02)
(0.01) -0.01 (0.01)
(0.02) -0.03** (0.01)
(0.03) 0.03 (0.02)
(0.03) 0.12*** (0.02)

1,143

1,253

0.68

0.71

0.12

0.11

17.27

15.12

0.78

1.15

-1.32

-1.55

-1.24

-1.47

135.87
0.00

168.45
0.00
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economic growth. We expected that CEECs’ regions in contiguity with
old member countries would have ceteris paribus higher growth rate
than other regions. However the coefficient of EAST_WEST is not statistically significant. It is rather CEECs’ regions sharing borders with
other CEECs tend to record higher growth rate than other regions in
same conditions. Regression (2) and (3) are conducted in order to check
coherence of results. There are no considerable changes in sign and statistical significance.
When we examine two sub-periods, 1995-2001 and 2001-2007, remarkable differences are found as follows: the growth effect of large
regions appears only in the sub-period 2001-2007. In 1995-2001, the variable representing small regions, RegionSmall have positive coefficient,
which means smaller regions achieved higher growth rate. This suggests that the economic integration process during the enlargement
favored the concentration of economic activities in existing Centres rather than Peripheries. Change in the coefficient of EAST_EAST is noticeable. In 2001-2007 its value become strongly positive and statistical significant. This suggests that border regions between CEECs become increasingly active economies during the enlargement process.
We conduct separate analyses on 15 European countries and those
of new members, 12 CEECs. Main regions for this two series of analyses are to know whether same variables exert different influences on
growth rates in old and new member States. The result is summarized
in <Table 8>. The variables of economic size of region in EU and national economies have considerably different coefficient in two subperiods in EU-15 and CEECs. During overall period in 1995-2007, their
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Table 8. Result of Regression Analysis
(Dependant Variables: log(GDP PERt+1 /GDP PERt ))
EU-15
CEECs (12 countries)
1995-2007 1995-2001 2001-2007 1995-2007 1995-2001
2001-2007
2.85*** (0.14) 1.86*** (0.11) 1.32*** (0.08) 4.45*** (0.27) 2.37*** (0.25) 2.54*** (0.26)
-0.25*** (0.01) -0.18*** (0.01) -0.11*** (0.01) -0.45*** (0.03) -0.24*** (0.03) -0.26*** (0.03)
0.27*** (0.05) 0.33*** (0.04) 0.03 (0.03) 1.37*** (0.48) 0.89** (0.42) 1.03*** (0.39)
0.06 (0.05) -0.09** (0.04) 0.09*** (0.03) 0.27*** (0.06) 0.17*** (0.05) 0.11* (0.06)
-0.04 (0.05) -0.05 (0.05) 0.02 (0.03) 0.14*** (0.05) 0.03 (0.04) 0.05 (0.05)
0.04 (0.03) 0.00 (0.03) 0.04** (0.02) 0.10** (0.04) 0.05 (0.04) -0.01 (0.04)
-0.02 (0.01) 0.03*** (0.01) -0.05*** (0.01) -0.10*** (0.03) 0.06** (0.03) -0.12*** (0.03)
0.18*** (0.04) 0.42*** (0.05) 0.20*** (0.03) 0.00 (0.08) 0.02 (0.09) -0.32*** (0.07)
-0.13*** (0.03) -0.18*** (0.03) 0.08*** (0.02) -0.23** (0.09) -0.03 (0.09) -0.38*** (0.08)
0.06** (0.03) 0.05 (0.04) 0.00 (0.03) 0.04 (0.06) -0.03 (0.07) -0.01 (0.06)
-0.27*** (0.03) -0.14*** (0.03) -0.16*** (0.03) -0.34*** (0.07) -0.22*** (0.08) -0.23** (0.11)
0.06*** (0.02) 0.05*** (0.02) 0.01 (0.01) -0.06 (0.04) -0.11** (0.05) 0.03 (0.05)
-0.13*** (0.04) -0.21*** (0.04) -0.07*** (0.03) -0.77*** (0.07) -0.62*** (0.11) -0.45*** (0.09)
-0.09*** (0.01) -0.15*** (0.01) -0.03*** (0.01) -0.11*** (0.04) -0.20*** (0.05) -0.29*** (0.05)

C
lGDP PER t
Regionshare_EU
RegionMega
RegionLarge
RegionMedium
RegionSmall
EmploymentGrowth
ManuShare_growth
FinanShare_growth
DistriShare_growth
ConstrShare_growth
AdminShare_growth
AgriShare_growth
WEST-WEST
(EU-15)/
-0.07*** (0.01) -0.07*** (0.01) -0.01** (0.01) 0.06* (0.03) -0.03 (0.03) 0.09*** (0.03)
EAST-EAST
(CEECs)
WEST-EAST
(EU-15)/
0.10*** (0.04) -0.05 (0.04) 0.05 (0.03) 0.10*** (0.04) -0.05 (0.04) 0.05 (0.03)
EAST-WEST
(CEECs)
Included
987
983
1,040
150
150
213
observations
Adjusted
0.61
0.62
0.32
0.76
0.54
0.68
R-squared
S.E. of regression
0.14
0.12
0.08
0.14
0.13
0.15
Sum squared
18.92
13.22
6.98
2.69
2.29
4.42
resid
Durbin-Watson
1.26
0.91
1.71
1.28
0.86
0.98
Akaike
-1.08
-1.45
-2.14
-0.97
-1.13
-0.89
info criterion
Schwarz criterion
-1.00
-1.37
-2.06
-0.65
-0.81
-0.64
F-statistic
104.25
108.15
34.09
32.73
12.64
30.40
Prob(F-statistic)
0.00
0.00
0.00
0.00
0.00
0.00
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coefficients are not statistically significant. However, separate analyses
on two sub-periods, some changes in sign are noticeable. In 1995-2001,
per capita GDP of large regions in EU-15 tended to grow slower than
small regions. RegionMega and RegionSmall have negative and positive coefficients respectively. But their coefficients appear to change signs in the
analysis for sub-period 2001-2007. During the latter period, larger regions tend to report more relative increase in per capita GDP than
small regions.
The analysis for the CEECs has clearer cut for regions’ size effect on
development of income level. In all simulations Regionshare_EU has higher
values in case of CEECs. CEECs’ large regions in their national economies tend to report higher increase in per capita GDP (positive values
of RegionMega), while small regions does not show higher increase in
their relative income level compared to other regions (negative value
of RegionSmall).

V. Conclusion

In this paper we examined the concept of real convergences and
their empirical methods and applied those methods into examining the
convergence between European regions. From what has been stated in
this paper, some remarks can be highlighted, despite the fact that the
analyzed topic is complex in nature and the result is still to be confirmed by additional analyses.
First, the enlargement of the EU has been generally followed by the
convergence of late comers to European average. This β-type of convergence has been present both for national economies (one country)
and for regional economies (one region). While the performance of
each country and region in real convergence is quite different, economic gap between countries and between regions has been narrowed.
Second, this cross-country and cross-region convergence has tended
to within-country divergence. As early studies identified for data in
1990s, regions in same countries have been increasingly disparate in
terms of income level in 2000s. The σ-type of convergence is observed
only few countries such as Greece, Spain and Sweden. Particularly, all
CEECs have been experiencing within-country divergence during enlargement period. This fact supports the hypothesis that in initial stage
of economic development, economic growth tends to be driven by
growth poles or relatively better-off regions in Peripheries. Whether this
within-country divergence is due to the economic integration during
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the enlargement or not should be checked by more detailed studies on
CEECs’ economies.
Third, in close relation with second remark, regions’ economic
weight in national economies seems to be critical in explaining withincountry divergence. High income regions, mostly capital cities, in
CEECs are characterized particularly by higher growth rate. As opposed to the large decentralized countries in economic terms such as
Germany, Italy, and Spain - to be less extent, France - most of CEECs
have highly centralized economic structure on their capital regions. It
is highly probable that the economic integration has favored those
well-off regions at the expense of remote regions from their capitals.
This tentative conclusion provides important policy implication not
only for European integration, but also for economic integration in
other regions, where countries have been seeking for diverse regional
trade agreements (RTA). Economic integration is largely recognized
policy option to boost economic growth through trade and investment
channels, economic benefits are likely to be concentrated in some favored regions, mostly capital regions or industrial areas which have
enjoyed already high income level. Thus, it will be increasingly necessary to develop a mechanism to channel economic benefits to backward regions for within-country convergence.
Last, but not least, sharing common border does not seem to exert
considerable influence on increase in income level. As ‚border puzzle
(Anderson et al. 2003)‛ argues, there might be some tangible or intangible barriers to economic activities related to borders. In fact, while the
economic integration process has contributed to increasing considera-
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bly intra-European trade and investment, it is more likely to benefit
existing well-off regions or local centres in peripheral countries. This
finding is rather consistent with what the new economy of geography
argues. When a centripetal force is dominant in economic integration,
all policy measure to facilitate exchanges between regions are likely to
end in increasing economic divergence. In order for better balanced
territorial development, it seems to be necessary to develop policy
measure focusing on remote regions from economically better-off regions.
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Appendix

1. Catch-up Rate
The catch-up rate in <Table 1> is calculated from following formula.

Catch  up  100 






 yit  yt*
yit 1  yt*1



where yit is the level of index of per capita GDP for country i at time t
and yi* is the average value of yt for the EU-15. ∆ denotes absolute variation between t and t-1 with yi* being the weighted average for the EU-15.

2. Descriptive Analysis of Data Over NUTS-3 Regions (GDP, per Capita
GDP and Population)
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