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Abstr act

Is inequality good or bad for growth? This issuéhwits important political bearings, has
attracted much attention in the past in the ecoaditérature. Starting from the seminal
work of Kuznet (1955), in the literature there mr®e empirical evidence that economies
with unequal distribution of income grow fasterrntthose with an even income distribution.

Such a belief has been heavily criticised by recuaties, and some contrasting
views, supported by empirical evidence, were exgaés.g. by Aghion et al. (1999). Barro
(2000) also argues in this direction, but empificdbund little overall relation between
income inequality on one side and growth rates iamdstment on the other. The debate,
thus, seems still open.

In our analysis we aim at investigating whethercepand spatial relationships play a
significant role in the specification of the retaiship between regional inequality and
regional growth. In particular, we analyse the caseEuropean Regions, including the
transition countries that recently joined the EU.

Keywords. Economic Growth, Income Inequality, European Regi and Transition
Countries, Spatial Econometrics.

JEL classification: C21,C23, C52, 011, 018, O52.



Colore, 'elemento dello spazio, snono, l'elemento del tempo, il movimento che si sviluppa nel tempo ¢ nello
spazio, sono le forme fondamentali dell'arte nuova, che contiene le dimensioni dell'esistenza.

Tempo e spazio. "

Lucio Fontana, Italian sculptor and painter

Manifesto Blanco, 1946

1. Introduction

The European Union (EU) is one of the world’s masisperous economic areas, but there
are large economic disparities between its MemlsgeS. These disparities are even larger if
we look at the EU at regional level. The aim ofioegl policy is to gradually reduce the gap
between countries. Apart from the efforts of logalgional and national authorities, article
158 of the Treaty of Amsterdam states that "... @@mmunity shall aim at reducing
disparities between the levels of development eflrious regions and the backwardness of
the least favoured regions or islands, includinglrareas".

Moreover, one of the challenges facing the Europdaion’s regional policy is the
accession of new countries to the Single Markettan8conomic and Monetary Union. As
conditions in many of these Eastern European ciasnéire worse than in the least developed
regions of the 15 existing Member States, the galaent process is likely to have a marked
effect on the geographical distribution of econom&rformances in the rest of the EU
regions.

A number of studies have appeared which investgtite evolution of inequality in
Europe during the enlargement process. While thgneea that Europe as a whole is
experiencing a downward trend in the level of irediy, the same is not true when one
looks at the intra-national dynamics, in particdtarthose countries directly involved in the
transition. A frequent general interpretation isttleconomic integration may, at least
initially, give input to the development of regidr@mpetition, with the creation of core
regions opposed to weaker peripheral areas. Polalyers are challenged to find a way to
give balance to the emerging trade-off betwetra-country andinter-countries disparities.

Together with the evolution of disparities over ¢irand space, several studies have

analyzed the convergence process in Europe. Sfdrom classical growth models, more

! Colour, the element of space, sound, the elemetime, the movement which develops in time andcepa
they are the fundamental expressions of the newcarttaining the dimensions of the existence. Tand
space.



recent years have seen strengthened the tendenmake use of spatial econometrics
techniques (Le Gallo et al., 2003, Arbia and Pa&lir2003a, 2003b ). They have drawn the
attention to the issue that regional income datd growth rates are highly spatially
correlated, and inference based on traditional @o@trics methods are likely to provide
inefficient results.

Standard growth literature (Alesina and Rodrik, 4.98o0rbes, 2000, Barro, 2000
among others) has often claimed that economic drawid income inequality are linked
each other, giving origin in some cases to a p@sith others to a negative relationship.

We aim at integrating the two approaches, by dicly the inequality component
inside the regional convergence framework. In dasing we are aware that ignoring the
presence of spatial effects can be misleading.

The paper is organized as follows. In section 2 negiew the concepts of
convergence and inequality, and their spatial iogpions. Section 3 gives a description of
the data used for the empirical analysis. In saclowe present a measure to capture
regional disparities within and between countried we present the results for our sample
of European regions. Section 5 proposes an embpimcalel to integrate the impact of
inequality on the growth process, considering thpdrtance of spatial interactions among

regions. Section 6 concludes with some summary camtsn

2. Conver gence, | nequality and the role of space.
The concepts of convergence among economies ammnenalisparities are intrinsically
associated each others. Rey and Janikas (2005)vebs®t the traditional literature has
often examined the issue of regional inequality aas isolated phenomenon, without
considering in a formal way its impact on the aengence process. At the same time they
stress the attention on the important role playgdspace and spatial dependence in the
context of inequality and economic growth, and pevan hypothetical agenda for future
investigations in the field. Three are the areacWhoffer potential enrichment inside the
convergence literature: “[1] spatial effect in m@gal inequality and convergence analysis;
[2] new measures for space-time analysis; [3] coatpe regional dynamics”

The present work aims at bridging the gap by eramgi the first point of their
agenda, namely the relationship between regior@iauic growth and regional inequality

in Europe.

2 Rey and Janikas (2003%rthcoming in Journal of Economic Geography.
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The role of space inside the theoretical and eogpititerature of economic growth
have attracted an increasing interest among resemtcAt the same time, several empirical
studies have analyzed the process of convergenoagEuropean regions (Le Gallo et al.,
2003, Arbia and Piras, 2004). From our knowledgeredhis no attempt to study the link
between growth and inequality at regional levelrigkalso into account the important role
played by the presence of spatial interactions gnumits.

The standard methodologies for analysing the cgerere hypothesis are thigma
and beta analyses as introduced in the literature by Sdaitin (1990) and further
discussed in Barro and Sala-i-Martin (1992).

The o-convergence shows how the dispersion of real pita income (in
logarithms) across a group of countries (or regiaslves over time. Therefore, if the
dispersion - as measured by the variance of incpemnecapita - decreases, there exists
convergence between the countries (regions). BathoBand Sala-i-Martin (1991) and Sala-
i-Martin (1996) derive the relation betwesigma andbeta and show thagf-convergence is a
necessary but not sufficient condition teconvergence to occur, therefareeonvergence
analysis is often used as a first approximatiothéoexistence gf-convergence.

Absolute f-convergence tests the neo-classical hypothestsptiaer countries (or
regions) grow faster than richer ones. If thishis tase, there will be a negative relationship
between the initial level of income and the averee of growth of income for the period
under consideration. Interest in unconditiofatonvergence derives from interest in the
hypothesis that all countries (regions) are conwngrtp the same growth path. Typically, the
unconditional model is supported when applied tia diam relatively homogeneous groups
of economic units such as the states of US, the@ECthe regions of Europe.

Conditional g-convergence, as opposed to absolfteonvergence, analyses the
incomes per capita of countries (or regions) tlaatehidentical structural characteristics and
converge in the long-run to their own steady sta@snditional f-convergence can be
analysed by introducing variables that accountffferences among the regions or countries
(Mankiw et al., 1992). These might include eduaatievels, infant mortality rates,
inequalities in income, assets or human capitatafi deficits, among other variables that
might be considered relevant for the analysis.

Two are the crucial parameters to judge the comrerg of an economy, namely the

speed of convergence, and the so-calledalf-life. The former refers to the speed at which an

% Abreu, et al. (2004) provide an in-depth expositid the literature on “growth and space”.
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economy is converging towards the steady-statdatter refers to the time that is necessary
for half of the initial gap in the per-capita outpo be eliminated.

The literature in theme of inequality and growtifers a variegate picture. At the
early stage, the consensus has been unanimoubardpirical results confirmed the belief
that inequality is detrimental for growth (Alesiaad Rodrik ,1994, Persson and Tabellini,
1994). In this phase studies are carried out ahtcpuevel and are based on cross-section
econometric techniques. The conclusion is thathenlong-run economies with a higher
level of initial inequality are likely to experieadower rates of growth. The compilation of a
more complete dataset (Deininger and Squire, 198) country-level observations and a
panel structure has allowed researchers to makefus®re sophisticated techniques. The
results have been shocking. They predict a positilationship between inequality and
growth, starting the well-known debate which can perfectly summarized by the
Shakespearian dilemma “is inequality harmful/not harmful for growth?”.ofbes (2000),
which also find a positive relationship betweengimaity and growth, concludes that the
positive findings do not directly contradict theepious as [1] panel techniques look at
changes within countries over time, while crosgisacstudies look at differences between
countries (with the possibility that the within-edty and cross-country relationship might
work through different channels of opposite sigmgd [2] panel studies look at the issue
from a short/medium viewpoint, while cross-sectighsdies investigate the relationship in

the long-run period.

3. Description and characteristics of regional data.

Spatial data availability remains the most seripusblem when dealing with economic

phenomena at European level. Lately, empiricalistudave known a substantial boost due
to the efforts done by the European statisticacef{Eurostat) in order to produce reliable
data at sub-national level.

In the present work, data are based on the Eureostadnal classification. The
Nomenclature of Territorial Units for StatisticsNS) has been established by Eurostat at
the beginning of the 1970’s in order to provideirggke uniform breakdown of territorial
units for the production of regional statistics. N&J subdivides each Member State into a
whole number of regions at NUTS 1 level. Each @sthis then subdivided into smaller
regions at NUTS level 2, and these in turn intolenareas at NUTS level 3.

The empirical analysis is based on data extractean f the Cambridge

Econometrics’(CE) regional database, which provid@sparable regional data at NUTS-2



and NUTS-3 level on real gross value-added (GVp@r capita and per worker, private
sector investment, employment and labour partiopatates, and the economy’s sectoral
structure. The data are annual and cover the p&oad1977 to 2002.

We analyse two distinct samples of regions drawmfthe CE, characterized by a
different territorial and time coverage. Data usethe following are per capita annual GVA
measured in purchasing power standards, to acdourdifferences in standard of living
among territorial unitsThe first group contains observations on 162 mgifrom 13
countries (Austria, Belgium, Germany, Spain, Frar@eeece, Ireland, Italy, Netherlands,
Norway, Portugal, Sweden and United Kingdom) aneec® the period from 1977 to 2002.
A second sample is then considered, which incll2¥% regions from 16 countries (the
former 13, plus Hungary, Poland, Czech Republid &astern German regions) and a
shorter time period, from 1991 to 2002. For bothese the time span have been selected to
account for most of the crucial economical anddnisal events which have taken place
during the European integration process. In 197 tle inclusion of Denmark, Ireland and
the United Kingdom, the first step of the enlargatrteok place, widening the composition
of the European space from the original EU6 to EG&ece joined EU in 1981, and Spain
and Portugal in 1986. This southern enlargemeat EJ12 has been crucial, as it brought
inside Europe a relatively poorer set of regiortse Subsequent 1995 enlargement to EU15
caused even more diversity, but in the oppositection, due to the inclusion of relatively
affluent states of Austria, Finland and Sweden. Trest recent phase in May 2004 have
enlarged the European space up to 25 countriels, thét inclusion of a much poorer group
of acceding countries than those in 1986. Furthegtbe regions of these countries display
wide economic diversity, and have had very mixegegiences of operating the liberal
economic system required by membership of the EU.

Throughout our analysis data are at level NUTS-2debegregation, with the
exception of United Kingdom, where data are at NtTI8vel. The region of Groningen in
Netherlands is not here considered because of diesngaies to oil revenues accounting.

We are aware that the choice of the spatial scalg have some impact on our
results. The issue is well known among geograpbher$/AUP, or “modifiable unit area
problem” (Arbia, 1989). Nevertheless, the choicetted NUTS-2 level appears to be the
most appropriate unit for modelling and analysingdpean data as [1] it allows one to

consider phenomena at meso-levels, [2] it is Seffity small, in most cases, to capture sub-

* GVA equals GDP net of taxes on and subsidies fodyxction.
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national variations, and [3] from a policy viewppiit is the unit adopted by the EU to
define Objective 1 regions when allocating Strualtéunds.

In the following we present the results of theimeate of unconditional beta-
convergence for our sample of regions. Table 4roak (1) displays results for 162 regions
(without considering Eastern European countries) anlonger time period (1977-2001);
column (2) shows results for the sample contaimiata on 203 regions, and a shorter time
coverage (1992-2001). In both cases the speedrnfecgence is close to the notorious “2

percent” considered almost a constant by the toamdit growth literature.

4. M easuring Regional Income I nequality in Europe

Theories of regional inequality as well as emplreaddence of its evolution over space and
time has been largely examined and debated indbeosnic literature. In particular, if we
look at the European space, the analysis of regiaequalities has attracted an increasing
interest among researchers in the last years @@str&001, Magrini, 1999, Duro, 2004).
Duro (2004) points out some factors which are helpd explain this trend. First, the
deepening of European integration have raised smneern about the regional distribution
of its consequences and costs; second the “new’vedwrowth theories in the nineties has
been partially devoted to the analysis of regiarzaes, and third, the improvement in term
of quality and availability of European regionaltaldave favoured the development of a
large body of empirical studies.

Several studies agree on the conclusion that tbeeps of enlargement is likely to
cause deep transformations inside the Europeamréexboth atinternational and intra-
national level. Moreover, while the within countries dispiges are decreasing inside the “old
Europe”, accessing countries are experiencing #gesf boost in terms of economic
growth, accompanied by an unquestionable intergifio of regional disparities.

In this section we present a measure of regiorgjuality able to disentangle the two
spatial componentsrter andintra) at the basis of the overall inequality preseriimope.

Inequality is often measured by mean of an indebe @b reflect the degree of
dispersion of the income among agents (individuaégions, industrial sectors). The
theoretical and empirical literature largely deldaabout the characteristics and properties of
distinct measurés In the present work we measure the level of iaéityuby mean of the

Theil index. The index possesses the desirableepppo be perfectly decomposable into

® See Cowell (1995) for a methodological discussinrinequality measures.
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additive components. Such a characteristics tuatgwbe very useful when the aim of a
study is to investigate the impact of the differemimponents of inequality within the
economic space. In the following of the analydis, population-weighted formulation of the
index has been used, as it is more sensitive tdramsfers occurring at the bottom of the
income distribution.

We apply to our data the one-stage decompositiothadeas reported in Akita
(2003), here adapted for the case of European megibet us consider the following

hierarchical structure for Europe (in crescent oafelesegregation):
Europe— Countries— Regions

Using the regions at NUTS-2 level as underlyingiaoegl unit, overall regional
income inequality can be measured by the followlihgil Index.

T :zz(“ jlog( ”/NJ @.1)

i /Y

where

Y; is the income of regionin countryi,

Y is the total income of all regior{; ZZY”J
i

; 1s the population of regionin countryi, and

N is the population of all regior[s: DN, j
T

If we defineT, as follows to measure between-regions income iégdor countryi:

ZJ:( ijlog[ J?YNJ (4.2)

then the Theil indeX ., in equation (4.1) can be decomposed into

over



Teurope = Z(%jﬁ +Z(%jlog (Iil—?lY\lj :Twithin +Tbetween (43)

where

Y, is the total income of countiy{ZYi.
j

I

N, is the total population of count'ry[z NijJ, and

Toceween :Z(%jlog(ﬁ‘—ﬂj} measures income inequality between countries.

Equation (4.3) is the ordinary Theil inequality dewosition, in which theverall income
inequality is the sum of thbetween-country component and theithin-country (and then
between European regions) component

The remaining of the section applies the decomiposinethod above mentioned to
describe the evolution of regional inequality inr&pe over the period from 1977 to 2002.
For every year we have computed the Theil index Harope. As last steps, we have
decomposed the overall measure of inequality ih&between-country andwithin-country

components.

Table 2 illustrates the evolution of regional disfg@s in Europe. Our results are in
line with previous findings in the literature. D{2604) argues that while the dispersion of
GDP per capita between European countries hasatextaluring the 1980’s and the 1990’s,
inequalities between regions have tended to ineréaar results give a confirm to the issue.
The first block of the table (from 1977 to 1990fers to our smaller sample and contains no
observations for Eastern European countries. Thkierno part of the table contains also data
for post-sovietic economies. Results are stable thestwo samples. We assist to a decrease
of the level of inequality between countries, acpamed by the increasing of disparities
within-country (and then between regions).

Table 3 displays the level of inequality within Bpean countries for selected years.
The years have been chosen to highlight the impfadcindamental events within the process
of integration of Europe. In 1973 the first phadethe enlargement takes place with the
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inclusion of Denmark, United Kingdom and Irelande t1980’s witness the entrance of
relatively poor southern European countries (Gre8pain and Portugal) accompanied by a
strong campaign of allocation of structural fundsthe European Community; last, the
1990’s have started with the falling of most of t@mmunist governments, the following
opening to the west of the post-soviet economied,the entrance of Sweden, Finland and
Austria, in 1996, within the EU.

[Table 3 about here]

Columns (3) and (4) from show the rising trend he tevel of inequality in those
countries actively involved in the process of imégmn. If we look at the value of the Theil
of Spain, during the transition to EU, it exhibats increase from 0.0079 in 1982 to 0.0091 in
1988. The same holds for Ireland, where inequaldgs up from 0.0018 in 1982 to 0.0071
in 2002. The situation in Eastern European counigenearly similar. In order to facilitate

the interpretation of the results, we have hightghn table 3 the most interesting results.

[figure 1 and figure 3 about here]

Figure 1 and Figure 3 illustrate the contributiameg by thewithin-country and
between-country component to the overall inequality in Europe fbe ttwo samples of
regions. What is immediately clear is that inedyah the European area, when no Eastern
European regions are considered, is due by digmantithin countries. Once data for
Eastern European regions are added the pictureggebadramatically. The scenario is even
more clear if we look at the time pattern of thelation of inequality in Europe as shown in
Figure 2 and Figure 4.

[figure 2 and figure 4 about here]

When we compare the two, we see that the linessponding to the between country

component (yellow line) and the within country campnt (red line) change their position.

5. Regional growth and regional inequality in EU regions and accession countries. an
empirical analysis.
A natural starting point when one analyzes the thpéinequality on growth is the

seminal work of Kuznets (1955). Kuznets was amadmg first to speculate about the
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existence of a systematic relationship betweenuakty and the process of development.
According to him, inequality increases in the eashpges of development, when the
economy experiences the passage from the rurbktmtustrial organization, and decreases
when the modern structure has taken over the esticeal-economic texture. The result is

the inverted U-shaped relation between inequality per-capita income, well known as

“Kuznets curve”.

The theoretical literature is divided between thes® suggest that inequality is
detrimental for growth, and those who predict that presence of an unequal distribution of
resources is an important determinant for the dgweént of an economy.

The empirical literature is even less unanimous dmalvs the same division that the
theoretical models suggest. The standard procddurestimating the impact of inequality
upon economic growth is to assume a simple linedationship between the two
components. The equation estimated in the easdtedies is based on cross-country growth

regressions on the type:

9 =B +BYq tBlneq + X, B+¢ (5.1)

whereg; is the average growth rate of GDP per capita dverperiod under consideration,

B, is the constantgy,is the level of gdp at the beginning of the pertodaccount for

convergence among regioriseq is a measure of income inequality axidis a vector of
other control variables of interest.

In 1996 Deininger and Squire compile a new crossity dataset in which they put
together a much larger and comprehensive sampldaté on income distribution than
hitherto available, giving the researcher the opputy to make use of more sophisticated
techniques. Forbes (2000), Li and Zou (1998) alklat this relationship using fixed effects
panel methods. They argue that OLS estimates resbi¢ biased, as they do not consider
country specific effects which can be omitted. Bfge and Duflo (2003) investigate and
conclude for the existence of a non-linear relaiop between the two variables. Barro
(2000) uses a three-stage least square estimatich viteats country specific effects as
random. Differently from the previous works, he siwé find the presence of an overall
(positive nor negative) effect of income inequatity economic growth.

Studies on the relationship between growth anduakty using regional data are less
common. Panizza uses a cross-state panel for titedJ8tates to assess the relationship

between inequality and growth. The paper showsttieatelationship is not robust and that
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small differences in the method used to measumguiséy can result in large differences in
the estimated coefficients.

In our study we estimate the relationship betweequality and growth by means of
regional data at NUTS-2 level in the period 197D220As in the previous sections, two
different sample of regions are considered, witwvibhout the inclusion of eastern European
countries. Before presenting our final model wecped by steps, moving away from the
unconditional beta convergence model and gradiuradhyading the inequality index and the
spatially lagged variables.

We first estimated, by means of Ordinary Least &gua conditional beta-
convergence model, when we introduce as additierpllanatory variable, the Theil index.
For every country of our samples we have computdtheil index reflecting the level of

internal inequality among the regions.

[Table 4 about here]

Columns (3) and (4) show the results. At lest foe sample without Eastern
European regions, the effect of inequality on gfovst positive and significant. It seems to
be in contrast with the empirical findings in theaditional literature on growth and
inequality based on cross-section data, where detoff between the two variables is
presented as to be a constant.

We can at glance conclude that the use of regideial has lead to opposite results if
compared to those found in cross-country basedestu®rowth is associated with higher
initial levels of (within country) regional inequigl This is in line with the recent literature
in theme of spatial economics. Countries which eepee high levels of growth rates are
also the ones where inequalities are rising up, fugrocesses of agglomeration and
concentration of economic activities.

In the next step we have estimates a cross-regees®del, where the lagged value
of the Theil index is included in the regressiomeTaim is that we want to check how
proximity to regions with a certain level of inedjtia can affect the growth process of
European regions. Table 5, columns (1) and (2)wsltbe results. Looking at the estimated
values we see that inequality in the regions amdyuality in the neighbours work on the
growth of a region in a different way. While a m@gireceive benefit for experiencing a
phase of high disparities inside the country ibhgk to, the same doesn't hold for the fact of

being located close to regions with an high le¥ehequality.
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As final model we have estimated a mixed-regressipatial autoregressive lag
model (Florax and Folmer, 2002; Anselin, 2003). Tiedel takes the following form

y= oW+ XB+WX'A+¢& (5.2)

wherey is a vector of R x 1) stochastic dependent variabl¥g,is the binary contiguity

matrix, X the R x k) matrix of non-stochastic regressor, the R x (k-1)) matrix of

explanatory variables with the constant term ddlete is the autocorrelation coefficieng

the k x 1) vectors of the non-weighted independent véembl is the (k-1) x 1) vector of
the cross-correlation components. By using ourabées of interest the model estimated
takes the form:

growth = g, + By, + oWgrowth + 5,Ineq + AWineq +u (5.3)

where y, is the initial level if income to account for tipgesence of convergence among

regions. Table 5, columns (3) and (4), presergsréisults for the mixed regressive spatial
autoregressive lag model. The estimates confirn tthex process of growth is positively
influenced by the presence of regions with higheleof growth rates. The relationship
between regional growth and regional inequalitpasitive. The trade-off between growth
and the lagged value of inequality holds, and in@v significant even when Eastern
European regions are considered.

One can conclude that as long as disparities afg@nna region, this can be see as
consequence of agglomeration processes and thequers growth of the economy. On the
other side, we observe that regions does notdalgeadvantage by being located close to
regions with high level of inequality. In this catbe traditional findings on the relationship
between inequality and growth are confirmed. 4 shtive results.

As argued by Petrakos et al. (2005) “the directdrihe relationship is critical in
term of policy choice. A negative relationship imegl that in the long-term inequalities will
disappear, and, as a result, there is limited saopea declining need for regional policy. On
the other hand, a positive relation between groant inequality implies that, no matter
what other factors may affect the evolution of na&lities, economic growth will always

generate new inequalities”.
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6. Conclusions
In the present work we have analyzed the evolubbnincome disparities in European
regions and transition countries in the period 12002.

Our result have confirmed the tendency in overaitdpean inequality to decrease
over time, accompanied by an expansion of the -icdrantry (and then between regions)
disparities. The entrance of Eastern regions hasechat a first stage a consistent increase
in the level of inequality in Europe, with a tendg of attenuation over time.

The empirical literature in theme of convergenceehargued that European regions
are characterized by a high level of spatial depeod in income levels and growth rates. In
our analysis we have tested that also inequalitynot be considered as an isolated
phenomenon, and it requires to be modelled in #&ssme with space and the concept of
spatial interaction.

Estimates from cross-country data have shown that relationship between
inequality and growth is positive, indicating ththe process of development requires the
presence of initial disparities to start. The intpacconsistent when we introduce data for
Eastern European countries. When we look at theceféf inequality in neighbouring
regions, we have found evidence of a trade-off it process of growth. A plausible
interpretation could be that inequality within auotry is useful for growth, while unequal
realities in the neighbours have a detrimental ichpa

For the future, we are confident that the avaiigbibf longer time series for
transition countries will give us the opportunity further investigate the relationship
between growth and inequality in those regions.
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Tablesand Figures

AUSTRIA

AT11 Burgenland
AT12 Niederosterreich
AT13 Wien

AT21 Karnten

AT22 Steiermark
AT31 Oberosterreich
AT32 Salzburg

AT33 Tirol

AT34 Vorarlberg
BELGIUM

BE1 Brussel

BE21 Antwerpen
BE22 Limburg

BE23 Oost-Vlaanderen
BE24 Vlaams Brabant
BE25 West-Vlaanderen
BE31 Brabant Wallon
BE32 Hainaut

BE33 Liege

BE34 Luxembourg
BE35 Namur

CZECH REPUBLIC*

CzZ01 Praha

Cz02 Stredni Cechy
Cz03 Jihozapad
CZ04 Severozapad
CZ05 Severovychod
Cz06 Jihovychod
Cz07 Stredni Morava
CzZ08 Ostravsko
GERMANY

DE11 Stuttgart
DE12 Karlsruhe
DE13 Freiburg
DE14 Tubingen
DE21 Oberbayern
DE22 Niederbayern
DE23 Oberpfalz
DE24 Oberfranken
DE25 Mittelfranken

DE26  Unterfranken ES51 Cataluna
DE27  Schwaben ES52 Com. Valenciana
DE3 Berlin* ES53 Baleares
DE4 Brandenburg-Nordost* ES61 Andalucia
DE5 Bremen ES62 Murcia
DE6 Hamburg
DE71  Darmstadt FRANCE
DE72  Giessen FR1 lle de France
DE73  Kassel FR21 Champagne-Ard.
DE8 Mecklenburg-Vorpomm.* FR22 Ridie
DE91 Braunschweig FR23 Haute-Normandie
DE92 Hannover FR24 Centre
DE93  Luneburg FR25 Basse-Normandie
DE94  Weser-Ems FR26 Bourgogne
DEAl1 Dusseldorf FR3 Nord-Pas de Calais
DEA2 Koln FR41 Lorraine
DEA3  Munster FR42 Alsace
DEA4  Detmold FR43 Franche-@omt
DEA5  Arnsberg FR51 Pays dedmd.
DEB1 Koblenz FR52 Bretagne
DEB2  Trier FR53 Poitou-Charentes
DEB3 Rheinhessen-Pfalz FR61 Aquitai
DEC Saarland FR62 Midi-Pyrenees
DED1 Chemnitz* FR63  Limousin
DED2 Dresden* FR71 Rhone-Alpes
DED3 Leipzig* FR72  Auvergne
DEE1  Dessau* FR81 Languedoc-&ous
DEE2 Halle* FR82 Prov-Alpes-CotezdiA
DEE3  Magdeburg*
DEF Schleswig-Holstein GREECE
DEG Thuringen GR11 Anatoliki Makai@o
GR12 Kentriki Makedonia
SPAIN GR13 Dytiki Makedonia
ES11 Galicia GR14 Thessalia
ES12 Asturias GR21 Ipeiros
ES13 Cantabria GR22 lonia Nisia
ES21 Pais Vasco GR23 Dytiki Ellada
ES22 Navarra GR24 Sterea Ellada
ES23 Rioja GR25 Peloponnisos
ES24 Aragon GR3  Attiki
ES3 Madrid
ES41 Castilla-Leon HUNGARY*
ES42 Castilla-la Mancha HUO1 Kelgkygyarorszag
ES43 Extremadura HUO2 Kozep-nioh

Table 1. nuts-2 regions included in the sample. * is fortEasEuropean regions included in the larger sample
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HUO3  Nyugat-Dunantul NL22
HUO4 Del-Dunantul NL23
HUO5 Eszak-Magyarorszag NL31
HUO6 Eszak-Alfold NL32
HUO7 Del-Alfold NL33
NL34
IRELAND NL41
IEOL Border NL42
IEQ2 Southern and Eastern
NORWAY
ITALY NOO1
IT11 Piemonte NOO02
IT12 Valle d'Aosta NOO03
IT13 Liguria NOO04
IT2 Lombardia NOO5
IT31 Trentino Alto Adige  NOO06
IT32 Veneto NOO7
IT33 Fr.-Venezia Giulia
IT4 Emilia-Romagna POLAND*
IT51 Toscana PLO1
IT52 Umbria PLO2
IT53 Marche PLO3
IT6 Lazio PLO4
IT71 Abruzzo PLO5
IT72 Molise PLO6
IT8 Campania PLO7
IT91 Puglia PLO8
IT92 Basilicata PLO9
IT93 Calabria PLOA
ITA Sicilia PLOB
ITB Sardegna PLOC
PLOD
NETHERLANDS PLOE
NL12 Friesland PLOF
NL13 Drenthe PLOG
NL21 Overijssel

Gelderland
Flevoland
Utrecht
Noord-Holland
Zuid-Holland
Zeeland
Noord-Brabant
Limburg

Oslo og Akershus
Hedmark og Oppland
Sor-Ostlandet

Agder og Rogaland
Vestlandet
Trondelag
Nord-Norge

Dolnoslaskie
Kujawsko-Pomorskie
Lubelskie
Lubuskie
Lodzkie
Malopolskie

Mazowieckie
Opolskie
Podkarpackie
Podlaskie

Pomorskie

Slaskie
Swietokrzyskie
Warminsko-Mazurskie

Wielkopolskie
Zachodniopomorskie

PORTUGAL
PT11 Norte
PT12 Centro
PT13 Lisbo&elo Tejo
PT14 Alentejo
PT15 Algarve

SWEDEN
SEO01 Stockholm
SE02 Ostra Mellansverige
SE04 Sydsverige
SEO06 NorrHadvsverige
SEO7 Melleisbrrland
SEO08 Ovre Namd
SE09 Smaland medaarn
SEOA Vagstgge

UK
UKC North East
UKD North West
UKE Yorkshimdahe Humbe
UKF East Midlands
UKG West Midlands
UKH Eastern
UKI  London
UKJ  South East
UKK  South West
UKL Wales
UKM Scotland
UKN Northern Ireland

Table 1: continued
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T(EV) T(within) T(between) within (%) between (%)
1977 0.0146 0.0096 0.0050 65.52 34.48
1978 0.0151 0.0095 0.0056 62.98 37.02
1979 0.0160 0.0093 0.0067 57.92 42.08
1980 0.0168 0.0097 0.0071 57.55 42.45
1981 0.0170 0.0099 0.0072 58.01 41.99
1982 0.0171 0.0100 0.0071 58.45 41.55
1983 0.0167 0.0095 0.0072 56.72 43.28
1984 0.0169 0.0093 0.0076 55.23 44.77
1985 0.0172 0.0096 0.0076 55.67 44.33
1986 0.0182 0.0100 0.0083 54.66 45.34
1987 0.0178 0.0101 0.0077 56.71 43.29
1988 0.0169 0.0098 0.0071 57.78 42.22
1989 0.0165 0.0102 0.0063 61.82 38.18
1990 0.0162 0.0098 0.0063 60.81 39.19
1991 0.0484 0.0126 0.0358 25.97 74.03
1992 0.0588 0.0112 0.0475 19.09 80.91
1993 0.0547 0.0104 0.0443 19.04 80.96
1994 0.0458 0.0101 0.0357 21.99 78.01
1995 0.0429 0.0102 0.0327 23.74 76.26
1996 0.0422 0.0103 0.0319 24.39 75.61
1997 0.0418 0.0106 0.0313 25.23 74.77
1998 0.0401 0.0110 0.0291 27.51 72.49
1999 0.0394 0.0113 0.0281 28.66 71.34
2000" 0.0390 0.0117 0.0273 30.04 69.96
2001" 0.0378 0.0120 0.0259 31.59 68.41
2002" 0.0367 0.0120 0.0246 32.83 67.17
;Results refer to 162-regions sample
Results refer to 203-regions sample, where we leeen able to include regio

belonging to East Germany, Poland, Hungary and ICRspublic.

Table 2: Evolution of inequality in Europe over the peridal7Z-2002.
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1982" 1988 1996~ 2002
Austria 0.0193 0.0126 0.0102 0.0076
Belgium 0.0242 0.0218 0.0221 0.023(
Czech Republic | 00138  0.0232
Germany 0.0061 0.0063 0.0078 0.008¢
Spain 0.0079 0.0091 0.0109 0.0113
France 0.0100 0.0107 0.0129 0.0126
Greece 0.0055 0.0060 0.0059 0.0044
Hungary | 0.0196 0.0339
Ireland 0.0018 0.0031 0.0045 0.0071
Italy 0.0178 0.0176 0.0185 0.0173
Netherlands 0.0050 0.0035 0.0035 0.0044
Norway 0.0156 0.0123 0.0123 0.014¢8
Poland 0.0072 0.0159
Portugal 0.0230 0.0170 0.0112 0.013(
Sweden 0.0008 0.0023 0.0030 0.0064
Uk 0.0053 0.0048 0.0044 0.0064
" Results refer to 162 regions
Results refer to 203 regions, where we have beé&ntabinclude regions

East Germany, Poland, Hungary and Czech Republic.

Table 3: Internal national Theil index, selected years
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oLS oLS oLS oLsS
1977-02 1991-02 1977-02 1991-02
162 nuts-2 203 nuts-2 162 nuts-2 203 nuts
1) (2 3 4)
constant 0.068*** 0.069*** 0.055*** 0.069***
(0.008) (0.008) (0.007) (0.009)
In(gva) -0.015*** -0.015*** -0.013*** -0.015***
9 (0.002) (0.002) (0.002) (0.002)
Theil 0.272%** -0.028
(0.074) (0.136)
W_Thell
W_growth
speed of convergente 0.019 0.019 0.016 0.019
Goodness of fit
Adjusted R"2 0.30 0.23 0.35 0.23
Schwartz criterion -1141.91 -1197.09 -1150.03 -18921
Regression diagnostics
(p-values in parenthesis)
Jarque-Bera 5.095 35.072 22.328 35.827
q (0.078) (0.000) (0.000) (0.000)
Heteroskedasticity 16.418 25.244 5.206 31.391
bp: Breush-Pagan test (0.000) (0.000) (0.074) (0.000)
kb: Koenecker-Basset test bp kb kb kb
Moran's | (error) 8.506 5.516 8.485 5.599
(0.000) (0.000) (0.000) (0.000)
LM (error) 67.201 27.610 4.868 27.380
(0.000) (0.000) (0.000) (0.000)
16.047 1.200 21.447 1111
Robust LM (error) (0.000) (0.273) (0.000) (0.292)
51.423 26.655 44.799 26.541
LM (lag)
(0.000) (0.000) (0.000) (0.000)
0.270 0.245 1.378 0.272
Robust LM (lag) (0.603) (0.620) (0.240) (0.602)

Table 4: Dependent variable is the average growth7rateper-capita GVA (in logarithm). Standard errors
parenthesis. The statistic significance of the p@tars is indicated by ***** and *, referring rpsctively to
the 1%, 5% and 10% level.

® Speed of convergence is measured®s:—In (1+ﬂT)/T )

1
" The growth rate is measured gsowth = ?[In(yt) - In(yo)] , whereT is the number of time periody,

is the value in the final period, ang the value in théirst period.
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Spatial cross-regressive Mixed regressive-spatial
oLs autoregressive lag
1977-02 1991-02 1977-02 1991-02
162 nuts-2 203 nuts-2 162 nuts-2 203 nuts-2
1) ) 3 4
constant 0.055*** 0.069*** 0.045*** 0.048***
(0.009) (0.009) (0.008) (0.009)
In(gva) -0.013*** -0.015*** -0.010%** -0.010***
9 (0.002) (0.002) (0.002) (0.002)
Theil 0.388*** 0.381 0.459*** 0.413*
(0.146) (0.305) (0.122) (0.281)
W Theil -0.160 -0.531* -0.408*** -0.520*
- (0.174) (0.354) (0.149) (0.327)
0.512%** 0.371%**
W_growth (0.070) (0.078)
speed of convergence 0.016 0.016 0.012 0.012
Goodness of fit
Adjusted R"2 0.35 0.23
Shwartz criterion -1145.80 -1188.79
Regression diagnostics
(p-values in parenthesis)
Jarque-Bera 22.128 37.891
q (0.000) (0.000)
Heteroskedasticity 5.748 33.857
bp: Breush-Pagan (0.125) (0.000)
kb: Koenecker-Basset kb kb
Moran's | (error) 8.520 5.701
(0.000) (0.000)
65.638 28.535
LM (error) (0.000) (0.000)
14.056 1.749
Robust LM (error) (0.000) (0.186)
52.162 26.886
LM (lag) (0.000) (0.000)
0.580 0.100
Robust LM (lag) (0.446) (0.752)
Likelihood ratio test on 42.883 22.01
LAG (0.000) (0.000)
. 6.036 0.283
LM on spatial error (0.014) (0.594)

Table 5: Dependent variable is the average growth rate etapita GVA (in logarithm). Standard errors in
parenthesis. The statistic significance of the patars is indicated by ***** and *, referring rpsctively to
the 1%, 5% and 10% level. Column (7) and (8) areiam likelihood estimates of mixed regressive-gpat
autoregressive lag model.
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Figure 1: one-stage decomposition of the inequality of EUddions over the period 1977-2002.
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Figure 2: evolution of inequality in Europe, as overall inatity (EU line),within country (and then between
regions) inequality anbetween countries inequality. EU15 regions, period 197020
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Figure 3: one-stage decomposition of the inequality of EUA& e@astern European regions over the period
1991-2002.
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Figure 4: evolution of inequality in Europe, as overall inatjity (EU line),within country (and then between
regions) inequality anbetween countries inequality. EU15 and Eastern Europegions, period 1991-2002
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