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ABSTRACT

This paper examines spatial disparities in terms of development within EU
countries, using data for 272 regions in the current 28 member states over
the period 1996-2010. The analysis carried out confirms that within-country
inequality is an important component of overall inequality across European
regions. Indeed, regional inequality increased in most EU countries throughout
the study period. The results also underline the relevance of national develop-
ment for within-country inequality, although the relationship is not linear. The
advances in national GDP per capita first increase regional inequality. However,
beyond a threshold level, the link turns from positive to negative and richer
countries tend to experience lower levels of regional inequality. Moreover, the
opening of national borders to international markets is associated with higher
regional inequality in the EU countries. At the same time, countries with better
quality of government have lower levels of regional inequality. These results do
not depend on the specific measure used to quantify the magnitude of regional
disparities within the sample countries.
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RESUMEN:

Este trabajo examina las disparidades espaciales en términos de desarrollo
en el interior de los Estados miembros de la UE. Para ello se utilizan datos
correspondientes a 272 regiones pertenecientes a 28 paises a lo largo del
periodo 1996-2010. El analisis llevado a cabo confirma que la desigualdad en el
interior de los diferentes paises es un componente importante de la desigualdad
espacial observada en el conjunto de la UE. De hecho, la desigualdad regional
ha aumentado en la mayoria de los paises de la UE durante el periodo
objeto de estudio. Los resultados también ponen de manifiesto la relevancia
de los procesos de desarrollo nacional a la hora de explicar la evolucion de
la desigualdad regional, si bien la relacion no es lineal. Los avances del PIB
per capita nacional inicialmente contribuyen a aumentar las disparidades
regionales. No obstante, una vez alcanzado un determinado nivel de desarrollo
la relacion se hace negativa, de forma que los paises mas desarrollados tienden
a experimentar menores niveles de desigualdad regional. Asimismo, la apertura
de las fronteras nacionales a los mercados internacionales esta asociada con
mayores disparidades espaciales. Al mismo tiempo, los paises con una mejor
calidad institucional se caracterizan por registrar menor desigualdad regional.
Estos resultados no dependen de la medida concreta utilizada para capturar la
magnitud de las disparidades espaciales en el interior de los diferentes paises.

Palabras clave: Desigualdad regional, paises, Union Europea.

JEL classification: R11, R12.



1. INTRODUCTION

The existence of regional differences in terms of development across the
European Union (EU) has attracted considerable attention from both scholars
and politicians over the last two decades. From an academic perspective, this
increasing interest is closely related to the introduction of endogenous growth
models and the development of the so-called New Economic Geography (NEQ)
(Barro and Sala-i-Martin, 1995; Redding, 2013). In contrast with the neoclas-
sical growth model, these contributions tend to underline the self-sustained
and spatially selective nature of economic growth, which leads to an uneven
distribution of economic activity across space. In any case, regional inequality
is not uniquely an European problem, but one common to many countries,
both developed and developing (lammarino et al., 2018). Nevertheless, since
its creation, the EU has been concerned with the possibility that the advances
in the integration process give rise to the emergence of winning and losing
regions, which explains the strong emphasis placed on achieving economic
and territorial cohesion through the Structural and Cohesion Funds (European
Commission, 2017).

The vast majority of studies on spatial disparities in the EU focus their atten-
tion on regional differences in terms of development across the EU as a whole,
ignoring in many cases the degree of within-country inequality. Nevertheless, the
analysis of inequality across regions within each country is relevant for various
reasons. First, there is evidence that shows that within-country inequality is an
important component of overall inequality across the EU regions (Puga, 2002;
Ezcurra and Rodriguez-Pose, 2009). Second, high levels of regional inequality
within countries may spark social unrest and grievances and lead to redistribu-
tive conflicts between regions, which may contribute to the rise of populism and
political instability (Rodriguez-Pose, 2018). Despite its potential importance,
however, only a few papers have investigated various potential determinants of
regional disparities within EU countries (e.g. Petrakos et al., 2005; Ezcurra and
Pascual, 2008; Kyriacou and Roca-Sagalés, 2012). In fact, to the best of our
knowledge, none study has examined so far this issue in a sample including the
Central and Eastern European countries incorporated into the Union in the last
enlargements. In order to fill this gap, the present paper aims to investigate the
magnitude and evolution of regional inequality within the current 28 EU member
states over the period 1996-2010. Furthermore, the paper explores the role
played by different factors in explaining within-country inequality in the EU.
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The analysis carried out confirms that within-country inequality is an impor-
tant component of overall inequality across European regions. Indeed, regional
inequality increased in most EU countries throughout the study period. The
results also underline the relevance of national development for within-country
inequality, although the relationship is not linear. The advances in national GDP
per capita first increase regional inequality. However, beyond a threshold level,
the link turns from positive to negative and richer countries tend to experience
lower levels of regional inequality. Moreover, the opening of national borders
to international markets is associated with higher regional inequality in the EU
countries. At the same time, countries with better quality of government have
lower levels of regional inequality. These results do not depend on the specific
measure used to quantify the magnitude of regional disparities within the sam-
ple countries, and they should be taken into account by policy makers in view
of the risks that high levels of within-country inequality pose for the European
construction project.

The remainder of the paper is organized as follows. After this introduction,
section 2 examines the importance of the national component when explain-
ing overall inequality across the EU regions by means of a non-parametric ap-
proach. Section 3 quantifies the degree of regional inequality within the EU
countries, whereas section 4 explores the relevance of different potential de-
terminants of within-country inequality. The final section offers the main con-
clusions from the paper.

2. RECIONAL INEQUALITY IN THE EU: DOES THE NATIONAL COMPONENT MATTER?

In order to carry out my research, | use GDP per capita in purchasing power
standards data drawn from Eurostat for 272 NUTS2 regions belonging to the
current 28 EU member states'. The study period goes from 1996 to 2010.
NUTS2 regions are used in the analysis instead of other possible alterna-
tive for two reasons. First, this is the level of territorial disaggregation most
commonly employed in the literature on regional disparities in the EU, which
facilitates the comparison of our results with those obtained in earlier studies.
Second, since the 1989 reform of the Structural Funds, NUTS2 regions are the
basic unit for the application of cohesion policies in the EU.

To start with, I examine the external shape of the EU regional distribution
of GDP per capita by means of non-parametric techniques. Although these
techniques do not require to specify a functional form beforehand, a method
to smooth the data must be selected. As is usual in the literature, | use kernel
smoothing for the analysis. The estimates are based on an Epanechnikov ker-

T NUTS is the French acronym for “Nomenclature of Territorial Units for Statistics”, a hierarchical
classification of subnational territorial units established by Eurostat according to administrative cri-
teria. In this classification, NUTSO corresponds to the country level, while increasing numbers indicate
increasing levels of spatial disaggregation.
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nel function, while the smoothing parameter is selected following the solve-the-
equation plug-in method proposed by Sheater and Jones (1991)2.The kernel
density estimates are shown in Figure 1. When interpreting the graph it should
be noted that, in order to facilitate comparisons and remove from the analysis
the influence of absolute changes over time, each region’s GDP per capita is
normalized according to the EU average. The results show clearly that there
are important disparities in terms of GDP per capita across the European re-
gions. The estimated density functions are characterized by the presence of
two modes. In addition to the main mode, which is located slightly above the
EU average, there is an additional mode below 50% of the EU average. This
second mode is formed by Central and Eastern European regions, which con-
firms the important increase in the magnitude of regional disparities within
the EU derived from the incorporation of the new member states. In fact, as a
consequence of the last eastward enlargements of the Union, the traditional
North-South divide has been replaced by a new North/West-East divide (Ezcur-
ra and Rapun, 2007; Ezcurra, 2014). In any case, Figure 1 reveals that the
initial situation has not remained stable between 1996 and 2010. Namely,
the number of regions with a GDP per capita below 50% of the EU average
has decreased over the study period. At the same time, there has been an in-
crease in the density concentrated between 75 and 125% of the EU average.
Although these trends suggest that regional disparities has decreased over the
study period, there are still important differences in GDP per capita across the
EU regions (European Commission, 2017).

FIGURE 1: EU-RELATIVE REGIONAL DISTRIBUTION OF GDP PER CAPITA.
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2 The results are very similar whether a Gaussian kernel function and the smoothing parameter
suggested by Silverman (1986) are used alternatively.
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When considering these findings, it is important to recall the importance of
country- specific factors in regional growth processes (Ezcurra et al., 2005a,b).
In order to examine the relevance of the national component, I follow Quah
(1996) and construct a conditioned distribution obtained by normalizing the
GDP per capita of each region according to the average GDP per capita of the
country to which it belongs. This conditioned distribution can be interpreted
as that part of the original distribution that remains unexplained by the so-
called country effect. Figure 2 presents the kernel density estimates of the
conditioned distribution just defined. If we compare the results with those
in Figure 1, we can see that there exists a greater concentration of density
around the average, which is a clear indication of the importance of the national
component in this context. Nevertheless, Figure 2 also shows that there are
still significant differences in terms of GDP per capita between regions within
countries (Puga, 2002; Ezcurra and Rodriguez-Pose, 2009). As mentioned in
the introduction, this issue is potentially important from a policy perspective.
For this reason, the rest of the paper is devoted to examining in detail existing
disparities across regions within the different EU member states.

FIGURE 2: COUNTRY-RELATIVE REGIONAL DISTRIBUTION OF GDP PER CAPITA.
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3. REGIONAL INEQUALITY WITHIN COUNTRIES

This section aims to quantify the magnitude of regional inequality within
the EU countries. To do this, the most straightforward approach is to calculate
some of the numerous measures of inequality existing in the literature.
Nevertheless, at this point it is important to take into account that different

n
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measures of inequality may provide different results, as each index has a
different way of aggregating the information contained in the distribution
under study (Ezcurra and Rodriguez-Pose, 2009; Lessmann, 2014). For this
reason, | use different measures of regional inequality. In particular, | employ
the coefficient of variation (CV), the Gini index (G), and two indices proposed
by Theil (1967) within the information theory context (T (0) and T (1)). These
measures can be expressed as follows:
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of region j in country / during year ¢, and y, = ;=] The advantage of
these measures over other potential alternative indices is that they are inde-
pendent of scale, and they satisfy the population principle and Pigou-Dalton
transfer principle (Cowell, 1995; Ezcurra and Rodriguez-Pose, 2013; Kyriacou
etal., 2015). Furthermore, these indices take into account the differences in
population size across the regions in a country, which is particularly important
in the present context. This issue has traditionally been overlooked by the
literature on regional convergence, despite the fact that omitting population
size significantly affects our perceptions of regional inequality (Petrakos et al.,
2005; Lessmann, 2014).

Table 1 summarizes the findings obtained when CV , G, T (0) and T (1)
are calculated for the various EU countries®. Although there are some minor
discrepancies in the rankings generated by the different measures,* the re-
sults reveal that the countries with the highest levels of regional inequality over
the study period are Slovakia, Hungary, Romania, United Kingdom and the
Czech Republic. At the other end of the scale, we find Croatia, the Netherlands,
Denmark, Slovenia and Ireland, which are characterized by the lowest levels
of dispersion in the regional distribution of GDP per capita between 1996

L

% The regional population data were drawn from Eurostat.
“Table A1 in the Appendix shows the bivariate correlation coefficients between CV', G, T (0) and T (1).
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and 2010. The information provided by Table 1 also shows the absence of a
clear evolutionary pattern across the EU countries. In 15 out of 22 countries
included in the analysis, regional inequality has increased over the study pe-
riod®. At the same time, regional inequality has decreased in Austria, Germany,
Portugal, Spain and Sweden. Finally, in the cases of Belgium and Slovenia, the
existence of regional convergence or divergence depends on the measure of
inequality employed, which highlights the importance of using various alterna-
tive indices in this type of analysis (Ezcurra and Rodriguez-Pose, 2009).

4 EXPLORING THE DETERMINANTS OF WITHIN-COUNTRY INEQUALITY IN THE EU

4 1. THE MODEL

In this section | explore some determinants of regional inequality within the
EU coun- tries. To that end, | estimate the following model:

i = o+ .))!.Y” + At +Eit (5)

where /, is the measure of regional inequality in country 7 and year ¢, where-
as X, is a set of variables that control for different factors that according to the
literature are assumed to have an influence on regional disparities. In turn, /lr
are year dummies common to all countries, and &, is the corresponding error
term.

The regressors included in X, have been selected on the basis of a careful
review of existing studies on the determinants of regional inequality®. To start
with, it is important to note that the level of regional disparities within each
country may be affected by the average size of the territorial units used to
compute the measures of regional inequality described in section 3. This is
especially relevant in our analysis, as the average size of NUTS2 regions differs
considerably among countries. Hence and despite the fact that the values of
the dependent variable have already been calculated taking into account the
differences in population size across regions, | also control for the average size
of regions in each country as a way to minimize any potential bias emerging
from the heterogeneity in territorial levels across countries (Ezcurra and
Rodriguez-Pose, 2017).

The literature has paid particular attention to the role played by the level
of economic development in explaining regional disparities within countries
(e.g. Petrakos et al., 2005; Barrios and Strobl, 2009; Lessmann, 2014). This
interest goes back to the publication of the seminal study by Williamson
(1965), who adopted the Kuznets hypothesis to a spatial framework. According

5 Cyprus, Estonia, Latvia, Lithuania, Luxembourg and Malta were removed from this analysis because
these countries include only one NUTS2 region.

6 The sources and definitions of all the variables considered in this section are presented in the
Appendix.
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to Williamson (1965), the advances in the process of economic development
initially increase regional inequality, before systematically de- creasing it
over the ensuing stages of development. This results in an inverted U-shaped
relationship between regional inequality and economic development. From a
theoretical perspective, in the early stages of economic development, increasing
returns and agglomeration economies explain the accumulation of activity and
income in the initially more dynamic areas, giving rise to an uneven spatial
development. Nevertheless, the existence of diseconomies of agglomeration
prevailing after some level of concentration, core-periphery spread effects,
technological diffusion processes or transport infrastructure that affect the
locational choice of private capital, suggest that, beyond a certain threshold
level, economic growth is likely to contribute to the spatial dispersion of
economic activity. Taking these arguments into account, and in order to test
the possible presence of a non-linear association between regional inequality
and economic development, | include in the list of regressors in model (5) the
national GDP per capita and its square. Furthermore, | follow Lessmann (2014)
and control for share of population living in urban areas as a proxy for potential
agglomeration effects, which may affect regional inequality.

Geography may also have an influence on regional inequality. In fact, larger
countries are often more heterogeneous than smaller countries (Williamson,
1965). In view of this, I include the area of the various countries in the list of
regressors in model (5). Likewise, regional inequality may be sensitive to the
existence of physical constraints to mobility, as more topographically-uneven
countries tend to experience a greater concentration of economic activity (Ez-
curra and Rodriguez-Pose, 2017). Taking this into account, | also control for the
standard deviation of elevation and an index of terrain ruggedness.

In the context of the process of globalization currently underway, the pos-
sible relationship between trade openness and regional inequality has at-
tracted considerable attention, coinciding with the development of the NEG
(e.g. Rodriguez-Pose, 2012; Ezcurra and Rodriguez-Pose, 2013, 2014a). The
NEG provides a framework for determining the dynamics of the location of
economic activity across regions within a country, which allows one to explore
the spatial implications of trade integration. Nevertheless, the NEG models
tend to employ different sets of assumptions and functional forms, which often
leads to contradictory and ambiguous conclusions regarding the asso- ciation
between regional inequality and trade openness (Brulhart, 2011). In fact, some
NEG models suggest that trade liberalization increases the internal dispersion
of economic activity, thus reducing the level of regional inequality (e.g. Krug-
man and Livas Elizondo, 1996; Behrens et al., 2007). However, other models
underline the existence of a link between trade integration and internal ag-
glomeration, which leads to higher regional disparities (e.g. Monfort and Nico-
lini, 2000; Paluzie, 2001). Empirical research is therefore key to shedding light
on this issue. Accordingly, | control for the degree of trade openness of the the
different countries, measured as the ratio between total trade (exports and
imports) and GDP.
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The quality of government may also be related to regional inequality
(Ezcurra and Rodriguez-Pose, 2014b; Kyriacou et al., 2015). By reducing the
degree of uncertainty and transaction costs, government can contribute to
facilitating the process of technology diffusion and knowledge transfer across
regions, improving the conditions for the development of economic activity in
lagging regions (Acemoglu and Robinson, 2012). As Putnam (2000, p. 325)
points out, “institutional factors are the key enablers of innovation, mutual
learning and productivity growth”. At the same time, the quality of government
is related to the effectiveness of regional development strategies. Indeed,
Rodriguez-Pose and Garcilazo (2015) find that governance influences on the
efficiency of Structural and Cohesion Funds expenditure, while Crescenzi et al.
(2016) document that the quality of government affects the economic returns of
transportinfrastructure investmentin the EU. Accordingly, | control for the quality
of government of the sample countries. To do this, | resort to the the Worldwide
Governance Indicators constructed by Kaufmann et al. (1999), which capture
six key dimensions of institutional quality: Voice and accountability, Political
stability and absence of violence, Government effectiveness, Regulatory quality,
Rule of law, and Control of corruption. These six indicators are characterized by
very high bivariate correlations (see Table A2 in the Appendix), which suggests
that they appear to measure the same broad concept rather than success-
fully distinguishing between different dimensions of governance (Langbein and
Knack, 2010). In order to avoid potential multicollinearity problems, | follow
the strategy adopted by various researchers (e.g. Easterly and Levine, 2003;
Ezcurra and Rodriguez-Pose, 2014b, 2017) and calculate an aggregate index of
government quality equal to the average of the six indicators. In addition to the
institutions by which authority is exercised in a country, regional inequality may
also be linked to the existence of more or less redistributive policies. | therefore
control for the level of public investment as a proxy for the redistributive
capacity of the government (Ezcurra and Rodriguez-Pose, 2017).

Decentralization is another factor that may affect regional inequality. Ac-
cording to the prevailing view in the literature, the transfer of authority and
resources to subnational governments tends to benefits the most prosperous
regions, which generally enjoy better socio-economic endowments and higher
quality institutions (Rodriguez-Pose and Ezcurra, 2010). Moreover, decentrali-
zation processes may weaken the capacity of central government to play an
equalizing role, thus increasing regional inequality (Prud’homme, 1995). On the
contrary, other scholars underline that the transfer of power and resources to
subnational governments may lead to a reduction in regional inequality, as it
may give rise to a more balanced distribution of resources across space. Indeed,
Weingast (1995) and Qian and Weingast (1997) show that fiscal decentraliza-
tion boosts the competition between regions. In order to stay in power, regional
governments should attain an economic performance similar to that of the rest
of the country. In such a setting, fiscal decentralization allows policy makers
in poorer regions to reduce the development gap by offering more flexible la-
bour markets and/or less generous welfare provisions than richer regions. At
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the same time, decentralized countries may have greater incentives to reduce
regional inequality because of the risks that regional disparities pose for such
countries (Ezcurra and Rodriguez-Pose, 2017). According to these arguments,
one should control for the degree of decentralization in the sample countries.
To this end, | use an indicator of regional economic self-rule, which captures the
degree of authority exercised by subnational governments over those who live
in its territory. This indicator is one of the components of the Regional Authority
Index developed by Hooghe et al. (2016) and combines information on the level
of fiscal and political decentralization in the various countries.

Transition from communism to capitalism is likely to have affected the spatial
distribution of economic activity and thus regional inequality. Throughout the
1990s, countries in Central and Eastern Europe underwent profound changes of
a political and economic nature as a consequence of the processes of restruc-
turing, privatization, and liberalization that ensued the fall of the Soviet Union.
As a result of these changes, regional disparities increased during the transition
period in most of these countries (Ezcurra and Pascual, 2007). Consequently, a
dummy variable for transition countries is included in model (5).

Finally, ethnic cleavages may also be associated with regional inequality. In
fact, Ezcurra and Rodriguez-Pose (2013, 2014b) and Lessmann (2014) find a
positive link between ethnic fractionalization and regional inequality. In view of
this, l'include as an additional control a traditional index of ethnic fractionaliza-
tion, which measures the probability that two randomly selected individuals in
a given country belong to different ethnic groups. This type of index, however,
does not take into account the extent to which the members of each group are
spatially clustered, ignoring the level of segregation within countries. Neverthe-
less, ethnic segregation is an important aspect of regional diversity, as ethnic
groups often differ in economic terms (Alesina et al., 2016). In fact, the degree
of ethnic segregation is likely to be more relevant in this context than the level
of ethnic fractionalization (Ezcurra and Rodriguez-Pose, 2017). Accordingly, |
also add to the list of covariates a measure of ethnic segregation calculated by
Alesina and Zhuravskaya (2011).

Table 2 shows some descriptive statistics for the variables just described,
while the corresponding correlation matrix is presented in Table 3. In view
of the specification of model (5), one may consider the possibility of
including country fixed effects. However, controlling for country fixed effects
is not advisable in our case, as this type of models rely exclusively on the
time variation within each cross-sectional unit, something which is limited in
our dependent variable and in some of the covariates described above. As
pointed out by Ezcurra and Rodriguez-Pose (2013, p. 95), in this case fixed
effects models leave what is most important in the data unexplained and may
consequently produce inaccurate results (Kyriacou et al, 2015). Another
possible alternative would be to employ a random effects model. Nevertheless,
a random effects model assumes that the individual unobserved effects and
the regressors are uncorrelated (Baltagi, 2001), which is unlikely to be satisfied
in our case. Therefore, given the characteristics of the dataset, | use pooled
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ordinary least squares (OLS) to investigate the effect of the different variables
mentioned above on regional inequality.

TABLE 2: EXPLANATORY FACTORS OF REGIONAL INEQUALITY: DESCRIPTIVE STATISTICS.

Variable Mean Std. Dev. Min Max

Average size of regions (log) 9.566 0.789 7.929 11.123
GDP per capita (log) 10.280 0.389 9.063 10.798
Urban population 0.709 0.122 0.500 0.976
Area (log) 11.697 0.966 9.917 13217
Variation in elevation 0.236 0.146 0.019 0.579
Ruggedness 0.173 0.125 0.021 0.447
Trade openness 0.897 0.348 0.375 1.896
Quality of government 1.117 0.546 -0.247 1.970
Government investment 0.038 0.010 0.003 0.067
Decentralization 11.231 7.146 0.000 25.000
Transition 0.333 0.472 0.000 1.000
Ethnic fractionalization 0.206 0.136 0.047 0.555
Ethnic segregation 0.036 0.065 0.001 0.244

4.2 . ResuLTs

Table 4 presents the results obtained when model (5) is estimated with
robust standard errors clustered at the country level, using as dependent vari-
ables the different measures of regional inequality described in section 3. As
can be observed, the model seems to work reasonably well in explaining the
cross-country variation in the level of regional inequality within the EU coun-
tries, with relatively high values in terms of goodness-of-fit. The results are in
general consistent with the findings obtained in other geographical settings.
Thus, there is a negative association between the average size of regions and
the degree of spatial inequality in a country. The estimates also reveal the
existence of an inverted U-shaped relationship between national development
and regional inequality, confirming the hypothesis put forward by Williamson
and the evidence for Europe provided by Barrios and Strobl (2009). This im-
plies that when the level of GDP per capita is relatively low, the advances in
the process of economic development are associated with increasing regional
disparities. However, beyond a certain threshold level, the relationship turns
from positive to negative and richer countries are likely to experience lower
regional inequality’. Regional disparities are also greater in larger countries.

7| also examined the possibility that this process of regional convergence does not continue
indefinitely and regional inequality may increase again at very high levels of economic development
(Lessmann, 2014; Lessmann and Seidel, 2017). To that end, | considered an alternative specification
of model (5) with a cubic functional relationship between regional inequality and GDP per capita. The
results, however, did not support this hypothesis.
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REGIONAL DisPARITIES AND WITHIN-COUNTRY INEQUALITY IN THE EUROPEAN UNION

Furthermore, Table 4 indicates that there is a positive association between
trade openness and regional inequality (Ezcurra and Rodriguez-Pose, 2014a,b,
2017). This suggests that globalization and the process of economic integra-
tion currently underway in Europe lead to the emergence of winning and losing
regions within countries, and that the group winning (losing) regions tends to
be made up of high-(low-)income regions.

TABLE 4: DETERMINANTS OF REGIONAL INEQUALITY: REGRESSION ANALYSIS.

(1) ) 3) (4)
Dependent variable (% G T(0) T(1)
Average size of regions -0.119** -0.037** -0.017** -0.022**
(0.046) (0.017) (0.007) (0.009)
GDP per capita 6.913*** 2.187*** 1.446%** 1.754***
(1.646) (0.609) (0.269) (0.359)
GDP per capita squared -0.348%** RO R R R -0.073*** -0.088***
(0.084) (0.031) (0.014) (0.018)
Urban population -0.034 0.118 0.002 -0.013
(0.194) (0.079) (0.029) (0.038)
Area 0.109** 0.036** 0.015** 0.019**
(0.042) (0.014) (0.006) (0.008)
Variation in elevation 0.332* 0.097 0.055** 0.068*
(0.167) (0.058) (0.024) (0.034)
Ruggedness -0.701** -0.153 -0.132%* S0 174% %
(0.311) (0.117) (0.047) (0.060)
Trade openness 0.162** 0.107*** 0.036*** 0.036**
(0.073) (0.028) (0.011) (0.014)
Quality of government -0.112%* -0.064*** -0.030*** -0.032***
(0.044) (0.014) (0.008) (0.010)
Government investment -1.414 -0.627 -0.276 -0.289
(2.121) (0.758) (0.363) (0.443)
Decentralization -0.010*** -0.002 -0.001** -0.002**
(0.003) (0.001) (0.000) (0.001)
Transition -0.055 -0.017 -0.010 -0.015
(0.097) (0.030) (0.015) (0.019)
Ethnic fractionalization -0.381 -0.348*** -0.110** -0.092
(0.298) (0.106) (0.043) (0.055)
Ethnic segregation 0.727 0.451** 0.163** 0.154
(0.494) (0.185) (0.076) (0.095)
Time dummies Yes Yes Yes Yes
R-squared 0.675 0.710 0.730 0.712
Countries 21 21 21 21
Observations 252 252 252 252
Notes: Robust standard errors clustered at the country level are in parentheses. All regressions include a constant
(not shown). * Signicant at 10% level, ** signicant at 5% level, * ** signicant at 1% level.
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At the same time, the estimates reveal the existence of a negative link between
quality of government and regional inequality (Ezcurra and Rodriguez-Pose,
2014b). That is, countries with better quality of government experience in
general lower levels of regional disparities. In order to complement these results,

FIGURE 3: REGIONAL INEQUALITY AND TRADE OPENNESS.
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Figures 3 and 4 illustrate graphically the relationship between trade openness,
quality of government and regional inequality by means of the corresponding
partial regression plots based on all covariates.

The remaining regressors included in model (5) are not statistically signifi-
cant in a consistent way across the various regressions in Table 4. Indeed,
the existence of a significant association between some of the covariates (e.g.
the level of decentralization or the degree of ethnic segregation) depends ulti-
mately on the specific measure of regional inequality used as dependent vari-
able. This highlights the importance in this type of analysis of checking the
robustness of the conclusions against various measures of regional inequality
(Ezcurra and Rodriguez-Pose, 2009).

Given that our study period is relatively short, the empirical approach used
so far exploits the variations in annually repeated cross-country data in order to
maximize the number of observations, thus reducing the collinearity between
the regressors and improving the efficiency of the estimates (Baltagi, 2001). An
alternative strategy would be to divide the time span under analysis into four-
year periods and use the mean of the different measures of regional inequality
in each period as dependent variable with the time-varying regressors taken at
the beginning of each period. Although this latter approach may be preferable
to minimize the potential impact of the business cycle and simultaneity bias
(Lessmann, 2014), the employment of four-year periods comes at the cost
of ignoring valuable information on changes in regional inequality and in the
time-varying regressors within any given four-year interval. In any case, Table 5
shows that the results obtained when we adopt this alternative approach are
very similar to those in Table 4, which confirms the robustness of our findings.

5. CoNCLUSIONS

This paper has examined spatial disparities in terms of development within
EU countries, using data for 272 NUTS2 regions in the current 28 member
states over the period 1996-2010. The analysis carried out confirms that
within-country inequality is an important component of overall inequality
across European regions. Indeed, regional inequality increased in most EU
countries throughout the study period. The results also underline the relevance
of national development for within-country inequality, although the relationship
is not linear. The advances in national GDP per capita first increase regional
inequality. However, beyond a threshold level, the link turns from positive
to negative and richer countries tend to experience lower levels of regional
inequality. Moreover, the opening of national borders to international markets
is associated with higher regional inequality in the EU countries. At the same
time, countries with better quality of government have lower levels of regional
inequality. These results do not depend on the specific measure used to quantify
the magnitude of regional disparities within the sample countries.
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TABLE 5: ROBUSTNESS ANALYSIS: FOUR-YEAR PERIODS.

(1) ) (3) (4)
Dependent variable [a% G T(0) (1)
Average size of regions -0.127** -0.043** -0.019** -0.024**
(0.052) (0.020) (0.009) (0.010)
GDP per capita 6.107*** 1.899* ** 1.249*** 1.524***
(1.502) (0.535) (0.245) (0.320)
GDP per capita squared -0.309*** -0.098*** -0.063*** -0.077***
(0.078) (0.028) (0.013) (0.016)
Urban population -0.045 0.100 -0.006 -0.019
(0.193) (0.081) (0.030) (0.038)
Area 0.104** 0.036** 0.015** 0.019**
(0.043) (0.016) (0.007) (0.008)
Variation in elevation 0.366* 0.101 0.060** 0.075**
(0.176) (0.061) (0.027) (0.036)
Ruggedness -0.727** -0.148 -0.131** -0.177**
(0.322) (0.120) (0.051) (0.065)
Trade openness 0.139* 0.101*** 0.031** 0.029*
(0.080) (0.032) (0.013) (0.016)
Quality of government -0.095** -0.050*** -0.025*** -0.027**
(0.039) (0.017) (0.009) (0.010)
Government investment -0.313 -0.099 -0.028 -0.017
(2.265) (0.825) (0.391) (0.470)
Decentralization -0.009*** -0.001 -0.001* -0.002**
(0.003) (0.001) (0.000) (0.001)
Transition -0.049 -0.011 -0.009 -0.014
(0.091) (0.029) (0.014) (0.018)
Ethnic fractionalization -0.410 -0.351** -0.107** -0.092
(0.316) (0.124) (0.049) (0.059)
Ethnic segregation 0.781 0.451** 0.164* 0.161
(0.519) 0.211) (0.084) (0.100)
Time dummies Yes Yes Yes Yes
R-squared 0.644 0.678 0.680 0.671
Countries 21 21 21 21
Observations 84 84 84 84
Notes: Robust standard errors clustered at the country level are in parentheses. All regressions include a constant
(not shown). * Signicant at 10% level, ** signicant at 5% level, *** signicant at 1% level

In any case, the findings of the paper on the determinants of within-country
inequality should be treated with caution. In particular, it is important to note
that the analysis carried out provides general insights on the relationship be-
tween the different covariates and within-country inequality, but it does not
allow one to draw causal conclusions. This latter would require to employ an
instrumental variables approach or other methods suitable for identification,
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which is beyond the scope of this paper. Future research should also investi-
gate the impact of the Structural and Cohesion Funds on regional inequality
within EU countries, updating the results obtained by Kyriacou et al. (2012).
Only by addressing these issues, we will be able to have a fuller understanding
on the nature of within-country inequality in the EU.
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APPENDIX

DESCRIPTION AND SOURCES OF CONTROL VARIABLES

Average size of regions: Log of the average area of the country’s regions ex-
pressed in square kilometres. Source: Own elaboration.

GDP per capita: Log of GDP per capita based on purchasing power parity
(PPP). Data are in constant 2011 international dollars. Source: World De-
velopment Indicators.

Urban population: Fraction of the total population living in urban areas. Source:
World Development Indicators.

Area: Log of country’s total area expressed in square kilometres. Source: World
Devel- opment Indicators.

Variation in elevation: Standard deviation of elevation across grid cells within
a country in kilometres above sea level. Source: Ashraf and Galor (201 3).

Ruggedness: Degree of terrain ruggedness of a country, calculated using geo-
spatial data. Source: Ashraf and Galor (201 3).

Trade openness: Sum of exports and imports of goods and services measured
as a fraction of GDP. Source: World Development Indicators.

Quality of government: Average of the six indicators of the quality of govern-
ment proposed by Kaufmann et al. (1999). The six indicators are: Voice
and accountability, Political stability and absence of violence, Government
effectiveness, Regulatory quality, Rule of law, and Control of corruption.
Source: Worldwide Governance Indicators (World Bank).

Government investment: General government investment (gross fixed capital
formation), expressed as a share of GDP. Source: IMF Investment and Capi-
tal Stock Dataset.

Decentralization: Self rule component of the Regional Authority Index (RAI),
which captures the degree of authority exercised by subnational govern-
ments over those who live in its territory. Source: Hooghe et al. (2016).

Transition: Dummy variable that takes the value one if the country is a transi-
tion economy, zero otherwise. Source: Own elaboration.

Ethnic fractionalization: Measure which captures the probability that two in-
dividuals randomly drawn from the population belong to different ethnic
groups. Source: Alesina et al. (2003).

Ethnic segregation: Measure which captures the degree of spatial concentra-
tion of ethnic groups within a country. Source: Alesina and Zhuravskaya
(2011).

n
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ADDITIONAL TABLES

TABLE A1: CORRELATION COEFFICIENTS BETWEEN THE VARIOUS MEASURES OF REGIONAL INEQUALITY.

cv G T(0) T(1)
cv 1.000
G 0.848 1.000
T(0) 0.959 0.867 1.000
T(1) 0.972 0.810 0.989 1.000

TABLE A2: CORRELATION COEFFICIENTS BETWEEN THE VARIOUS DIMENSIONS OF GOVERNMENT QUALITY.

Voice and ac-  Political ~ Government  Regulatory — Rule of  Control of
countability stability  effectiveness quality law corruption

Voice and

accountability 1.000

Political

stability 0.603 1.000

Covernment 0.906 0.599 1.000

effectiveness

Regulatory 0.887 0.568 0.889 1.000

quality

Rule of law 0.938 0.588 0.948 0.916 1.000

Control of 0.915 0.58% 0.952 0899 0959  1.000

corruption
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