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Abstract

Focusing on the period 2007-2021, this paper applies the Analysis of Gini (ANOGI)
methodology introduced by Yitzhaki (1994) to the decomposition of EU-SILC household-
level income data, to investigate the evolution of income distribution among EU Mem-
ber States. Our findings show that aggregate income inequality has decreased in the
European Union between 2007 and 2021, mainly driven by a drop in between-country
inequality, aided by a reduction of the dispersive effect of within-country overlapping
inequality. Within-country inequality and between-country overlapping inequality have
instead remained broadly stable. The analysis of the bilateral within-country overlap-
ping components also show that they are explained by macroeconomic factors such as
cultural distance, geographical separation, technological differences, trade intensity, mi-
gration flows, and public expenditure patterns. The results indicate that closer cultural
ties and stronger economic interactions are associated with greater overlap, suggesting
that these determinants foster convergence in income distributions across the EU.
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1 Introduction

Promoting cohesion and reducing income disparities across Member States has been a fun-
damental objective of the European Union (EU) since its early stages. Article 3 of the Treaty on
FEuropean Union states that the Union “shall promote economic, social and territorial cohesion,
and solidarity among Member States” (EU, 2012a). Similarly, the Treaty on the Functioning
of the European Union commits the Union to strengthening cohesion by “reducing disparities
between the levels of development of the various regions” (Article 174) (EU, 2012b). However,
most economic research has focused on the convergence of per capita income across EU coun-
tries or regions, often neglecting observations at the individual or household level (see, e.g.,
Sala-i Martin (1996) and Boldrin and Canova (2001)).

This gap in the literature has not gone unnoticed and, recently, some authors have studied
within-EU income inequality at the household level. This is a crucial step, because convergence
(or divergence) of average country or regional income per capita can hide very different patterns
at the more disaggregated level. Indeed, average per-capita income across European countries
could converge, while at the same time individual and household income distributions might
diverge due to an increase in heterogeneity within each country.

Traditionally, EU-wide inequality has been analyzed through the decomposition of inequality
indices ! in the between and within components. Following this approach, Filauro and Parolin
(2019), have compared results of income inequality decomposition across states in the EU and
in the US, and find that in both areas within-state differences contribute more to aggregate
inequality than between-state differences. Similarly, Filauro et al. (2025) have shown that
reductions in between-country disparities — largely driven by income convergence among EU
Member States — have compensated for the increases in within-country inequality.

From a methodological perspective, both studies employ the perfectly decomposable Theil
inequality index as the main measure of income inequality. However, the perfect decomposabil-
ity of the inequality indexes belonging to the entropy class is obtained at the cost of throwing
away the information detected by the difference in rankings between the two (or more) sub-
distributions considered in the analysis. In order to enhance this aspect, in our analysis we
leverage on the framework developed by Yitzhaki (1994) and used in a number of other stud-
ies. Liberati (2015), for example, has decomposed an estimate of the aggregate value of the
Gini index of world population into four components: within-group inequality, between-group
inequality, and two overlapping terms related respectively to within-group and between-group
overlaps. The two overlapping components measure the extent to which income distributions
intermingle across countries, thus providing an indicator of economic convergence at the indi-
vidual level rather than merely at the country level (Frick et al., 2006).

Studying the evolution of these components within the EU offers a richer perspective on
economic integration than the analysis of aggregate evolution, or the simple comparisons of

!See Brandolini and Rosolia (2021) for a review of methodological issues related to the measurement of the
aggregate EU inequality



means or medians across countries. In particular, examining the evolution of the overlapping
component allows us to understand whether aggregate dynamics are driven by the evolution
of average per-capita across countries or by a progressive convergence in the distribution of
income in each Member State.

Focusing on the period 2007-2021, this paper applies the Analysis of Gini (ANOGI) method-
ology described by Frick et al. (2006) to the decomposition of EU-SILC household-level income
data, to investigate the evolution of income distribution among EU Member States. In addition
to presenting the evolution of the four components described above, our bilateral analysis of
overlapping indices allows to study the convergence (or divergence) of the income distributions
between all couples of countries. This offers a new perspective on EU-wide inequality evolu-
tion, complementing macro-level studies of GDP convergence (Fiaschi et al., 2018) and regional
dynamics.

Furthermore, we study what macroeconomic factors drive the evolution of the overlapping
terms, focusing on characteristics such as average per-capita income differences, trade intensity,
migration flows, geographical and cultural distance, workforce structure and public expendi-
ture composition, that have been widely studied as drivers of inequality (Nolan et al., 2019).
relatively little attention has been paid to how these forces impact the degree of distributional
overlap.

Our findings show that aggregate income inequality has decreased in the European Union
between 2007 and 2021, mainly driven by a drop in between-country inequality, fostered by
a reduction of the dispersive effect of within-country overlapping inequality. Within-country
inequality and between-country overlapping inequality have instead remained broadly stable.

Interestingly, watching at the bilateral determinants of within-country overlapping inequal-
ity, we find that stronger economic and cultural ties between countries, as well as greater
technological proximity, are associated with higher degrees income distribution overlap. These
results suggest that economic integration in the EU has progressed not only through the con-
vergence of national averages, but also through a deeper entanglement of individual incomes
across borders.

The remainder of the paper is organized as follows. Section 2 describes the methodological
framework and the ANOGI decomposition. Section 3 discusses the dataset and the construc-
tion of bilateral determinants. Section 4 presents the main results of the decomposition and
econometric analyses. Section 5 concludes with policy implications and suggestions for future
research.



2 Literature review

2.1 Explanations of Territorial Inequality

Historically, a central explanation for territorial inequality has been the productivity gap
between labor employed in agriculture and that employed in other sectors of the economy.
This view is grounded in the dual economy literature, which posits that structural differences
between a traditional, low-productivity agricultural sector and a modern, high-productivity in-
dustrial or service sector are key determinants of income inequality (Fields, 1979; Knight, 1976;
Robinson, 1976). The economic growth of urban areas and the underdevelopment of rural
regions have also been explained by additional economic advantages arising from agglomera-
tion economies, as first identified in Marshalls seminal work (Marshall, 1890). These external
economies are associated with denser settlement patterns and include enhanced opportunities
for knowledge sharing and learning, better matching between firms and workers, and easier ac-
cess to intermediate inputsfactors that tend to concentrate in urban environments and reinforce
spatial inequality over time (Combes and Gobillon, 2015; Duranton and Puga, 2004).

More recently, the combination of globalization and technological change has introduced
new forces that have further reshaped the economic geography of Europe. These dynamics
have reinforced spatial inequalities by concentrating high-skilled jobs and innovation-driven
industries in specific urban regions, while leaving other areas behind (Moretti, 2012; Storper,
2013). Once relatively prosperous, many rural regions and small to medium-sized metropolitan
areas have experienced income losses relative to national averages. In particular, the cores
of small and medium-sized manufacturing cities have faced declines in both employment and
income, while surrounding suburban or rural areas continue to suffer from longstanding issues
of stagnation or decline (Iammarino et al., 2019). Conversely, many large metropolitan ar-
easincluding their surrounding suburbs, are now among the most dynamic regions in Europe
in terms of income growth and job creation. This has contributed to a widening divide be-
tween dynamic urban agglomerations and lagging remote regions. However, some studies have
shown that several metropolitan regions were severely affected by the global financial crisis,
while certain rural and intermediate regions demonstrated greater resilience (Dijkstra et al.,
2015). These dynamics have led to increasingly divergent living conditions across Europe, be-
tween countries, between regions, and within regions, particularly between urban cores and
peripheral areas. Interregional inequality persists due to the structural heterogeneity of re-
gional economies. According to the theory of optimal currency areas, convergence within a
unified economic space like the EU relies on knowledge diffusion and labor mobility (Mundell,
1961). Yet, these processes are often hindered by formal and informal institutional barriers
(De Grauwe, 2020; Rodriguez-Pose, 2013).



2.2 Drivers of Income Inequality in Advanced Economies

The territorial dynamics described above are closely connected to broader drivers of in-
come inequality at the national level. In high-income countries, inequality has been fuelled
by a combination of structural and institutional transformations. In particular, Nolan et al.
(2019) identify six main structural drivers of inequality in disposable income - beyond the role
of redistribution - namely: globalization, technological change, financialization and macroeco-
nomic shocks (including monetary policy and business cycles), labor market institutions and
bargaining power, product market concentration, and demographic factors, such as household
composition and participation in the labor force.

Globalization, through trade and offshoring, has placed downward pressure on wages in
exposed sectors and increased returns to capital (Feenstra and Hanson, 1999; Helpman, 2016).
Technological changeespecially skill- and routine-biased formshas polarized labour markets by
raising demand for high-skilled workers and reducing opportunities for those in routine occu-
pations (Autor et al., 2003; Goos et al., 2014). At the same time, financialization has dispro-
portionately benefited top earners through capital gains and rents (Epstein, 2005; Krippner,
2005), while rising product market concentration and the dominance of superstar firms have
reduced the labour share of income (Autor et al., 2020; De Loecker et al., 2020). In addition,
demographic factors, including aging populations, increased participation in the female labor
force, the increase of single-adult and dual-earner households, and changing household sizes,
have also contributed to changes in the distribution of disposable income (Goldstein and Lee,
2014). Finally, less progressive tax and transfer systems have diminished the redistributive
effect of fiscal policy, further reinforcing inequality (Piketty and Saez, 2007). These national-
level processes interact with spatial economic structures, amplifying territorial inequalities and
contributing to the fragmentation of the European socio-economic landscape.

2.3 Income Inequality and Convergence Dynamics in the European
Union

Over the past two decades, the European Union has experienced a paradoxical evolution
of income inequality. While EU-wide inequalitymeasured across all residents of EU Member
States declined by 9 to 20% between 2007 and 2019, inequality within individual countries rose
during the same period (Filauro et al., 2025). This apparent contradiction is reconciled by
distinguishing between the between-country and within-country components of inequality. The
decline in EU-wide inequality is largely attributable to convergence in pre-tax incomes across
Member States, particularly driven by strong earnings growth among lower-income countries.
Filauro et al. (2025)’s decomposition analysis reveals that between-country convergence explains
over 125% of the overall inequality decline, while tax and transfer systems slightly increased
inequality in the same period, due to diminishing redistributive effectiveness (Filauro et al.,
2025).



Recent structural analyses provide deeper insights into the evolving nature of convergence
and divergence in Europe. Using a novel FAVAR model, Bagliano and Morana (2025) show that
long-run convergence in the Eurozone has been predominantly driven by productivity growth,
whereas cost-push shocks and asymmetric exposure to crises, such as the global financial crisis,
sovereign debt crisis, and pandemic recession, have periodically reversed this trend. Their re-
sults highlight that while the European Central Banks monetary policy has consistently acted
as a convergence force, the Stability and Growth Pacts fiscal constraints have often exacerbated
divergence during downturns (Bagliano and Morana, 2025).

At the regional level, persistent disparities continue to manifest in the form of spatial clubs
of development. Fiaschi et al. (2018) identify three enduring regional clusters: one composed of
Eastern European regions, another of Southern Mediterranean areas, and a third of more ad-
vanced regions in Western and Northern Europe. Their spatial distribution dynamics indicate
limited convergence among these clubs and strong spatial dependence driven by geographical,
technological, and social proximities, rather than institutional alignment (Fiaschi et al., 2018).
These findings resonate with earlier skepticism about the effectiveness of EU cohesion policies.
Boldrin and Canova (2001), for instance, questioned whether such policies genuinely promote
growth or merely serve political redistribution, given the absence of clear empirical evidence
supporting their success in reducing regional disparities (Boldrin and Canova, 2001).

Taken together, these findings suggest that the EUs success in reducing inequality across
countries has not translated into equal progress within them or across their regions. A clearer
understanding of the overlapping component of inequality, which captures the stratification
of income distributions across space and population groups, is needed to identify targeted
interventions. Building on the work of Liberati (2015), further decomposition of the Gini
coefficient into within-country, between-country, and overlapping components could provide
critical insights into the spatial structure of inequality in Europe and the effectiveness of both
national and EU-level policy instruments.

3 Methodology

This section details the inequality measures employed, with particular attention to the Gini
coefficient and its decomposition. Specifically, we apply the Analysis of Gini method (Yitzhaki,
1994), following the approach in Frick et al. (2006) to disentangle total inequality into its
within and between components, and to isolate and further decompose the residual overlap
term (Section 3.2).



3.1 Within- and Between-Country Decomposition

Consider a set of m European individuals, each with an associated income y;, (h = 1,2,...,m).
A standard measure of income inequality is the Gini index, defined by
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While G summarizes overall inequality among European individuals, it can be insightful to
decompose this measure to distinguish the portion of inequality arising from households income
disparities within each country versus the portion due to between-Member States differences.
This distinction is particularly relevant when there is reason to believe that income distributions
may not fully align across national boundaries.

A standard approach is to split the total Gini index into within-country and between-
country components, plus an overlap term that captures the extent to which countries’ income
distributions intermingle. Two Member States might have mostly separate income ranges (low
overlap) or heavily intersecting income ranges (high overlap).

One way to implement this decomposition is via the Analysis of Gini (ANOGI) framework
proposed by Yitzhaki (1994) and extended, for example, by Liberati (2015). In this approach,
the overall Gini index G is represented as

G = Z(siGiOz)JrGB _ ZsiGﬁZsiGi (Oi—1)+GBp+(GB—GBp),
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where 7 indexes each EU Member State, and:

G, is the Gini index computed only for individuals within country ;

s; is the share of total income contributed by country i;

O; is the measure of the overlapping of the income distribution of Member State i with
the EU income distribution;

Gy 1s the between-country Gini index obtained by Pyatt (1976), i.e.:
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where F; is the rank of the mean income of country i among the distribution of mean
incomes of all countries;

e (ip is the between-country Gini index obtained by Yitzhaki and Lerman (1991), i.e.:
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where Fgy is the mean rank of individual incomes of country i in the EU income distri-
bution (Figures 12 and 13);

The overlapping term can be split in order to single out the overlapping of the country j’s
income distribution with the income distribution of country i:*
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Within countries Overlap on within

Between countries Overlap on between
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where:

e p; = ™ is the proportion of individuals in country ¢, with m; denoting the number of
m
individuals in country i;

e Oj; is an overlap index measuring to what extent income distribution of country j intersect
with the income distribution of country ¢ ;

These terms capture different facets of inequality:

1. Thesum ), (sl- G, pi) gauges how much of the total inequality stems from variation among
individuals who reside in the same country.

2. The ), [si Gi > i Dj Ojl-} component incorporates the fact that, when income distribu-
tions overlap, the within-country term interacts with other countries’ distributions.

3. The term Gp, captures how far apart country mean incomes are.

4. The final term (G g—G Bp) adjusts for the extent to which the mean rank of individual
incomes is different from the rank of mean incomes in the overall income distribution for
each country. Whenever there is an overlap among countries income distributions, these

two rank measures diverge, leading to an increase of the absolute value of this component
(Liberati, 2015).

Zsee Frick et al. (2006) and Liberati (2015) for the derivation of this decomposition of the overlapping
component.




3.2 Formal Definition of the Overlap Index

The essential elements in the Gini-based decomposition are the overlap indexes O; and Oj;.
The former gauges the degree to which te income distribution of country ¢ overlaps with the
EU income distribution. Formally, it is defined as

_ cov(yi, FEU(y))
cov(yi, Fz(y)) ’

where y; is the vector of incomes in country i and Fgy(y) is the cumulative distribution function
of the EU. When the incomes in country ¢ have the same rankings both in country ¢’s and in the
EU’s income distribution, O; = 1. We have O; < 1 when the rankings of incomes in country
t’s income distribution are more dispersed than they are in EU’s income distribution, while
we obtain O-1 in the opposite case, i.e. when the rankings of incomes in country i’s income
distribution are less dispersed than they are in EU’s income distribution.

Similarly, O;; measures the degree to which the income distribution of country j intermingles
with that of country i. Formally, it is defined as

cov (yi, Fi(y))
cov (i, Fi(y))’

where Fj;(y) is the cumulative distribution function of country j.

Oji =

Tables 3 and 4 report the bilateral overlapping coefficient for years 2007 and 2020, i.e. the
first and the last year of our sample. Rows represent the member state whose distribution is
used as the base distribution (member state ¢); therefore, each cell report the coeflicient O;;,
where j is the member state in the column, and ¢ the member state in the row.

When the two distributions do not overlap (i.e., one lies entirely above or below the other),
we have Oj; = 0. For example, consider the distribution of net income in 2007 for Bulgaria and
Luxembourg in Figure 1. Observing the distributions, it appears that the richest individual in
Bulgaria is poorer than the poorest individual in Luxembourg, so it is expected that Ory e =~ 0.
By contrast, a greater intersection of income ranges leads to higher values of Oj;;. When the
distributions perfectly overlap, we have O;; = 1. For instance, Figure 1 shows that Austria and
Sweden in 2007 have similar income distributions, suggesting that Oar gg =~ 1. The overlapping
term exceeds one (Oj; > 1) when the income range of country ¢ is entirely encompassed by
the income range of country j. As an example, in Figure 1 it can be seen that the income
distribution range of Slovenia is contained within that of Spain (in other words, the poorest
individual in Slovenia appears richer than the poorest individual in Spain, and the richest
individual in Slovenia is poorer than the richest individual in Spain). In this case, it is expected
that Ogs sr > 1. The maximum value of Oj; is reached when all observations from distribution
j that fall within the range of distribution ¢ are concentrated at the mean of distribution ¢;



in such cases, 1 < max{O;;} < 2 (Frick et al., 2006; Liberati, 2015; Schechtman, 2005). It
is worth noting that, in general, Oj; # O;;, as each depends on which distribution is used as
the baseline. For example, consider the net income distributions of Portugal and the Czech
Republic in 2007 (Figure 1). Since a larger percentage of the Czech population falls within the
income range of Portugal than vice versa, it is expected that Oprcz < Oczpr. Note that,
Oj; — O;; is smaller when the value of the overlap coefficient approaches either to 0 or to 1.

As Oj; indicates a certain degree of alignment between the income distributions of countries
¢ and 7, it can be interpreted as a measure of economic integration. This alignment suggests a
convergence of income distributions, which is particularly relevant when assessing the extent to
which European countries are moving towards a unified income structure: the closer O;; to 1 the
more country j’s income distribution overlaps to country i’s income distribution. Consequently,
the overlap index provides valuable insights into both the economic and social cohesion of the
region. Given its capacity to capture the interconnectedness of national income distributions,
we place particular emphasis on this measure. In the following section, we investigate the
determinants of this bilateral component within Europe.

4 Data

We use household income data from the EU-SILC Database, which provides harmonized
information on income and living conditions across all EU member states starting in 2004. For
our analysis, we selected 2007 as the starting year to incorporate a broader range of countries,
as in Filauro et al. (2025). The final year of observation is set as 2021. Since the survey reports
income data from the previous year, the 2021 wave reflects 2020 income, while the 2007 wave
reports 2006 income. We exclude the United Kingdom from our definition of the EU, as it
was removed from the SILC in 2018 ahead of its exit from the European Union in 2020, and
Croatia, which joined the EU in 2013. The EU countries included in our study represent a wide
array of welfare systems and labor market institutions.

Our definition of gross household income includes market and non-market incomes, including
public transfers. Net household income is obtained by subtracting total household tax liability
and regular inter-household cash transfers from gross household income.?

To analyze the determinants of the overlapping component, we estimate an empirical spec-
ification that controls for several country-level and country-pairs determinants. To this end,
we construct a bilateral dataset, including all of 26 x 26 EU country pairs, over the period
2007-2021. To capture the economic, cultural, and institutional determinants of the Gini over-
lapping between country-pairs, we construct a set of variables that reflect different dimensions
of distance and economic integration, in terms of trade and migration flows.

3We use the HY 010 variable from EU-SILC for gross household income, and HY 020 for net household
income. Household size is equivalized according with the OECD equivalance scale. Moreover, incomes are
adjusted using Eurostat’s PPP coefficients.

10



The cultural distance is measured using the Hofstede (2011) cultural dimensions, which
provide a systematic framework to analyze the national culture. The six dimensions considered
are: (i) power distance — PDI (i.e., the extent to which less powerful members accept and
expect unequal power distribution), (ii) individualism vs. collectivism — IDV (i.e., the degree
of interdependence within a society), (iii) masculinity vs. femininity — MAS (the preference for
achievement and competition vs. cooperation and quality of life), (iv) uncertainty avoidance —
UALI (i.e., the level of tolerance for ambiguity and uncertainty), (v) long-term vs. short-term
orientation — LTOWVS (the focus on future rewards vs. traditions and past experiences), and
(vi) indulgence vs. restraint — IVR (the degree to which societies allow or control gratification
of desires).

In particular, to measure the bilateral cultural differences, we compute the Euclidean dis-
tance as follows:

D
Cultural distancey, = Z(dimd,i — dz’md,j)z
d=1

where ¢ and j denote two different countries in the dataset and dim is one of the six
dimensions of the cultural distance.”

Geographical distance is retrieved from the CEPII Gravity section, which provides bilateral
distances based on capital cities.” The selected variable represents the great-circle distance
(in kilometers) between the capitals of country pairs ¢ and j. This measure is widely used in
gravity models of trade to account for the role of physical distance in world trade.

Following Fiaschi et al. (2018), we also adopt a technological distance measure computed on
the sectoral employment composition of each country. In particular, we consider employment
shares in six major sectors, using data from the Annual Regional Database of the European
Commissions Directorate (ARDECO), providing pan-European regional (sub-state) disaggre-
gated data.® The bilateral technological distance between countries i and j is calculated using
the Euclidean distance formula:

S
Tech distance;; = Z(shares,i — shares,j)2

s=1

where shares; and share, ; represent the employment share in sector s for countries ¢ and
J, respectively. In particular, we consider the following sectors: (i) agriculture, (ii) industry,
(iii) construction, (iv) wholesale, retail, transport and distribution, communications, hotel and

4Data for cultural indicators are sourced from The Culture Factor and described in Hofstede’s 6D Model.
®Bilateral gravity variables are available at CEPII website.
5Data are available at JRC ARDECO dataset.
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catering, (v) financial and business services, and (vi) non-market services.

The intensity of bilateral trade relationships is captured by trade share and is defined as:

export;; + import,;
total trade;

Trade share;; =

where export;; and import,; represent the trade flows between countries ¢ and j, and total trade;
is the total trade volume of country ¢. Data on bilateral trade flows are obtained from the World
Integrated Trade Solution (WITS) database.”

Migration flows are sourced from Eurostat, specifically by the dataset on immigration by
citizenship. This variable reflects the number of individuals migrating from country j to country
¢ in a given year and allows us to assess the role of labor mobility in economic integration.
Migration flows are normalized on the population of country j.

Moreover, to account for differences in public spending priorities across countries, we con-
struct a measure of public expenditure distance using Eurostat data on government expenditure
by function, according to the classification of the functions Of government (COFOG):®

F
Public expenditure distance;; = Z(GFf,i - GFf,j)2
F=1

where GFy,; and GFy; denote the share of government expenditure in function f for coun-
tries ¢ and 7, respectively.

Finally, to account for the effects of EU membership on bilateral relationships, we include
four dummy variables for the 2004 and 2007 enlargement waves: a dummy equal to 1 if country
i (or j) joined the EU in 2004, and zero otherwise; a dummy equal to 1 if country ¢ (or j) joined
the EU in 2007, and zero otherwise; a dummy capturing the joint effect when both countries
accessed the EU in 2004; and a dummy capturing the joint effect when both countries accessed
the EU in 2007.

"World Integrated Trade Solution (WITS).
8The COFOG classification includes expensed on: general public services, defence, public order and safety,

economic affairs, environmental protection, housing and community amenities, health, recreation, culture and
religion, education, social protection.
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5 Results

Figure 3 shows the evolution of the Gini index on gross and net income considering Europe as
a unique economic area between 2007 and 2021. Remarkably, gross income inequality decreased
in Europe during this period, with a drop in the aggregate index from 0.401 in 2007 to 0.378
in 2021. Most of the drop in the Gini index, from 0.401 to 0.386 took place between 2007 and
2009, across the global financial crisis. The European Sovereign debt crisis, whose most acute
phase was between 2011 and 2013 had no major sizable impact on income distribution, while
between 2019 and 2021 a further one-percentage point drop took place, with a blip in 2020 due
to the COVID-19 crisis (see also Filauro and Parolin (2019)).

Interestingly, during the same period the Gini index on net income, which excludes tax
and includes public transfers, shows an even larger drop, from 0.364 to 0.334. Also the time
evolution shows some differences with respect to the index calculated on gross income. The 1.8
percentage points reduction between 2007 and 2009 is even larger than that on the index on
gross income, but it is followed by a one point increase in the years around the Sovereign debt
crisis, to the level of 0.353 in 2014, and a further steady decrease of 1.9 percentage points in the
next six years, that include the COVID-19 crisis. Comparing the two patterns, it appears that
the Sovereign crisis reduced the ability of government policies to reduce income inequalities,
while public interventions allowed to fully absorbed the heterogeneous impact of the pandemic
on family incomes.

5.1 Decomposition

Figures 4 and 5 show the dynamics of total inequality along with the within and between
components of the Gini index referred to the EU as a whole. Figure 4 shows the evolution
of the three components normalized on their means, to better visualize the relative change of
each one of them. Both for gross and net income it is the between component that drives total
inequality down, while the within component exhibits a stable path. In particular, also in this
case three significant drops in the between component can be observed in 2009, 2019, and 2021.
This outcome can be interpreted as a first preliminary evidence of convergence in per-capita
income between EU countries. However, during our sample period, about 90 per cent of total
inequality is explained by within country inequality, while between inequality explains about 20
per cent (Tables 1 and 2; see also Fiaschi et al. (2018)). Normalization therefore overemphasizes
the impact of the between component.

As discussed above in 3.1, the sum of within and between inequality indices do not add
up to the Gini index calculated on all European household incomes, due to the overlapping
components. It is therefore interesting to analyze also the evolution of the impact of both
within and between overlapping on aggregate inequality, which are presented in the third and
fiftth column of Tables 1 and 2 and, normalized on their means, in Figure 7. It is noteworthy
that overall the overlapping components represent approximately one third of the Gini index
referred to the EU income distribution.
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In addition, Figure 6 presents the ratio of the Yitzhaki and Pyatt between Gini indices,
that "measures the reduction of between inequality caused by overlapping of incomes across
countries compared with the case where the two income distributions were perfectly stratified”
(Liberati, 2015). For both gross and net income, the impact of overlapping on the between
component of inequality shows a decreasing pattern. Since the contribution of overlapping in
the decomposition of the aggregate Gini index is negative, this pattern implies that between
2007 and 2021 the income distributions of EU countries have become more and more similar
(i.e., overlapped). This effect must be added to the drop in between inequality discussed above.
On the contrary, the between overlapping component shows a slight increase.

The stability of the within component observed in Figures 4 and 5 may hide differentiated
patterns at country level, as it is in fact shown in Figures 8 and 9, where the change between
2007 and 2021 of the Gini index for each EU country is reported. For example, as for the gross
income inequality it has been stable in 12 countries (Austria, Belgium, Cyprus, Czech republic,
Germany, Spain, Finland, Italy, Luxembourg, Latvia, Netherlands, and Slovenia); it sharply
increased in Bulgaria, Denmark, and Malta, and sharply decreased in Estonia, Poland, and
Slovak Republic.

Also in this case, we can get some further insights by breaking the figure down at the
country level. Figures 10 and 11 show the change of the within overlapping index calculated
with respect to the income in each country and the aggregate EU level impact between 2007 and
2021. Remarkably, overlapping raised for all countries between 2007 and 2021, with some very
sharp increases in some new accession countries, namely Bulgaria, Lithuania, and Romania.
The only two countries registering a non appreciable change are Belgium and Poland.

Finally, Figures 12 and 13 present each EU country’s mean rank in the aggregate European
distribution for gross and net income between 2007 and 2021. The figures show some stark
differences across countries: in 2007 the average income of households in Luxembourg placed
them just below the 80th percentile of the European distribution, while Bulgaria’s and Ro-
mania’s households were around the 10th percentile. Consistent with the previous evidence,
most new accession countries experienced an increase in their mean rank, notably Bulgaria,
Estonia, Latvia, Lithuania, Poland, and Romania. Few countries registered a drop. In the case
of Cyprus and Greece this is likely to be explained by the impact of the Sovereign debt crisis,
that heavily impacted on the overall performance of the two countries. For Netherlands and
Sweden, the explanation is more likely due to idiosyncratic factors.

5.2 Econometric analysis

The objective of the econometric analysis is to understand what drives the evolution of
the bilateral within-country overlapping components. To this purpose, we leverage on the fact
that the ANOGI decomposition produces a set of time-varying, dyadic measures of bilateral
overlapping between the distributions of each country couple in our sample, as explained in
Section 3.1. This provides us with a rich panel data set counting all 26225 country couples
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(excluding a country coupled with itself), for the 15 years in the original EU-SILC sample.

From an empirical perspective, we estimate the following specification:

Ojit =+ 60 + BlGDPjt + /BQGDPZt + 63Ginijt + &szlt
+ Bstrade_sharejy + Pedistancej; iy + Brmigration;

+ Wt + Ejit

where: Oj;; is the overlapping component between countries j and 4, that is, the share of citizens
of 7 that lies in the range of the distribution of country i. All other variables are defined as
described in Section 4. We adopt a linear regression model, with robust standard errors.

Table 5 reports the baseline estimates of the determinants of the overlapping component,
obtained through regressions without country-pair fixed effects (columns (1) and (2)) and with
country-pair fixed-effects (column (3)). The table presents three different model specifications
that include explanatory variables at both the country and country-pair levels.

The results show that a higher level of per-capita GDP in country j reduces the extent of
the overlap of the two distributions, that is the share of the share of citizens of j that lies in the
range of the distribution of country ¢. This is consistent with the evidence of Figures 10 and 11,
showing little overlapping between Luxembourg and other countries. On the contrary, a higher
per-capita GDP in country ¢ is associated with a higher level of overlapping. Unsurprisingly,
higher income inequality in country j makes it less likely that the income of its citizens lies
in the range of the distribution of country 4, and the opposite is true with respect to income
inequality in country i.

More interestingly, a number of bilateral characteristics of the relationship between countries
j and 7 have a statistically significant impact on the degree of overlapping. Stronger trade
linkages and smaller cultural distance increase the extent of overlapping. Interestingly, stronger
migration flows from country j to country ¢, normalized by the population in j are associated
with lower overlapping. Since standard migration models suggest that workers tend to migrate
to countries with higher income per-capita, this suggests that emigrants are likely to be in
the part of the distribution that was already overlapping with that of the destination country.
Differences in the composition of both the workforce and the structure of public expenditures
also reduce the degree of bilateral overlapping. Interestingly, new accession countries have
a higher degree of overlapping than other countries. This may be due to the fact that the
distribution of income in new accession countries increased its degree of overlapping with other
Member States during our sample period. Finally, and a bit surprisingly, higher distance
increases the degree of overlapping. This may be because new accession countries, that are on
average geographically more distant from other EU countries, such as Bulgaria and Romania,
are among those that experienced a stronger increase in overlapping in our sample period.
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6 Concluding remarks

Using the ANOGI (Analysis of Gini) methodology, we have decomposed the evolution of
income inequality within the European Union between 2007 and 2021 using household-level EU-
SILC data. The approach allowed us to identify the contribution of between- and within-country
components, as well as that of the overlapping coefficients, that capture the extent to which
national income distributions intermingle. This perspective provides a richer understanding
of how European economic integration has translated into distributional convergence at the
individual level.

Our analysis highlights two interesting patterns. First, aggregate income inequality in the
EU has declined over the past fifteen years, largely due to a marked reduction in between-
country inequality. This decline has been accompanied by a reduction in the dispersive effect
of overlapping component, while within-country inequality has remained broadly stable. In
other words, the narrowing of average income gaps across Member States has continued, while
this was not paralleled by a generalized improvement in the internal distribution of income
within countries.

Second, as shown by the econometric analysis, the reduction in the impact of the overlapping
component on total inequality — i.e. the reduction in the overlapping term of the ANOGI
decomposition — has been more marked among countries with stronger trade relationships, closer
cultural proximity, and greater technological similarity. Conversely, differences in workforce
composition and in the structure of public expenditures and migration flows have limited the
extent of overlapping. Interestingly, countries that joined the EU in the 2004 enlargement
display higher levels of overlap with other Member States, suggesting that accession accelerated
the alignment of their income distributions with the EU average.

From a policy perspective, our results show that European integration has advanced not only
through macroeconomic convergence but also through a gradual homogenization of individual
income distributions.
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7 Tables

Year

Table 1: Summary of the ANOGI decomposition on gross income

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Total in-
equality

0.401
0.400
0.386
0.390
0.390
0.388
0.391
0.389
0.389
0.390
0.388
0.387
0.380
0.386
0.378

Standard
within
inequal-

ity

0.344
0.349
0.348
0.347
0.349
0.347
0.348
0.349
0.349
0.352
0.349
0.350
0.350
0.357
0.353

Impact

of

over-

lapping

on

within
inequal-

ity

-0.053
-0.050
-0.037
-0.043
-0.041
-0.041
-0.043
-0.039
-0.040
-0.040
-0.040
-0.039
-0.032
-0.033
-0.028

17

Between
inequal-

ity

0.184
0.170
0.144
0.157
0.155
0.156
0.160
0.156
0.157
0.157
0.159
0.159
0.144
0.154
0.139

Impact
of over-
lapping
on be-
tween
inequal-
ity

-0.075
-0.069
-0.069
-0.071
-0.073
-0.073
-0.075
-0.076
-0.077
-0.079
-0.080
-0.083
-0.081
-0.093
-0.087

Average
income

17,038
18,269
19,258
18,758
19,023
19,379
19,806
20,264
20,583
20,827
21,337
22,073
23,044
24,286
24,907



Year

Table 2: Summary of the ANOGI decomposition on net income

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Total in-
equality

0.364
0.363
0.346
0.350
0.351
0.348
0.351
0.353
0.352
0.351
0.348
0.346
0.339
0.337
0.334

Standard
within
inequal-

1ty

0.307
0.310
0.309
0.307
0.310
0.308
0.309
0.312
0.311
0.312
0.309
0.310
0.307
0.308
0.308

Impact

of

over-

lapping

on

within
inequal-

ity

-0.047
-0.046
-0.034
-0.040
-0.038
-0.038
-0.039
-0.037
-0.038
-0.038
-0.037
-0.036
-0.031
-0.030
-0.027

18

Between
inequal-

ity

0.165
0.155
0.131
0.144
0.143
0.144
0.149
0.147
0.148
0.147
0.144
0.138
0.130
0.133
0.124

Impact
of over-
lapping
on be-
tween
inequal-
ity

-0.060
-0.056
-0.060
-0.061
-0.064
-0.065
-0.068
-0.070
-0.070
-0.071
-0.068
-0.067
-0.068
-0.074
-0.071

Average
income

13,176
14,175
15,002
14,683
14,879
15,095
15,371
15,632
15,827
15,993
16,437
16,928
17,558
18,334
18,852
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Table 5: Baseline - country determinants of overlapping component

(1) (2) (3)
GDP per capita (j) 0.091%**  0.080***  0.105%**
(0.003)  (0.003)  (0.016)
GDP per capita (i) L0.049%F%  _0.058%FF  -0.023
(0.003)  (0.002)  (0.016)
Gini within (j) C1.096%HK 1 A3LHRE (), 380%
(0.047)  (0.045)  (0.114)
Gini within (i) 1.641%%*  1.316%FF  2.203%**
(0.050)  (0.048)  (0.124)
Trade share (ij) 0.133***  0.258***  (.839**
(0.038)  (0.041)  (0.342)
Migration flows (ij) -0.0174F%  -0.017%%F  -0.021%**
(0.003)  (0.002)  (0.006)
Work composition (ij) -0.015%**  -0.014%**  -0.011%**
(0.000)  (0.000)  (0.002)
Accession in 2004 (ij) 0.072%4%  0.067***
(0.005)  (0.005)
Public expenditure composition (ij) -0.008***  -0.002%***
(0.000)  (0.000)
Geographic distance (ij) 0.053%+%
(0.002)
Cultural distance (ij) -0.0017%%*
(0.000)
Time fixed effects YES YES YES
Bilateral country j and ¢ fixed effects NO NO YES
Observations 9,672 9,672 9,672
Adjusted R? 0.536 0.594 0.425

Standard errors in parentheses
*p <0.10, ** p < 0.05, *** p < 0.01
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8 Figures

Red lines = Mean, outliers removed
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Figure 1: Net Income Distribution by Country (2007)

Red lines = Mean, outliers removed
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Figure 2: Net Income Distribution by Country (2021)
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Reduction of between inequality due to overlapping of incomes
65

.55+

—— Gross between
5 —— Net between

45+

2005 2010 2015 2020
year

Figure 6: Between overlapping Gini indices



Gini index

Overlapping Gini indices

1.4
1.2
—— Gross normalized overlapping within
1. —— Net normalized overlapping within
—— Gross normalized overlapping between
\ Net normalized overlapping between
.84
.6
T T T T
2005 2010 2015 2020
year
Figure 7: Overlapping between and within Gini indices
Gross Gini in EU countries (2007 VS. 2019)
44_ H i . H H i H : H i i : Z : : Z
wl
364 i
3410 @ [ 2007
32 5 ‘ ® 2019
.34
.28 1
.26
.24 1
.22 1
T T T T T T T T
RELEIISFE @ @O ¢ & SreELY S
Country
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