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Short Introduction 
of the Research Problem

• Aiming to decompose EU disparities covering regions 
of all levels, this research fills the gap of the empirical 
research on convergence in the EU in the following 
ways: 
– (i) the research updates the assessment of regional 

disparities in the EU emphasizing, but not limited to, the 
analysis at the NUTS 3 level; 

– (ii) based on a constructed three-level Theil index, the 
research decomposes EU disparities into between-country, 
within-country at the NUTS 2 level, and within the NUTS 2 
region at the NUTS 3 level components, covering the 
period of 1995–2014 and all EU regions.

• Keywords: regional convergence; evolution of disparities; NUTS 3; Theil
index decomposition.
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Convergence Concepts

• In the literature can be found three concepts of 
convergence:
– Neoclassical approach of divergence: so-called β-

convergence based on economic growth theory (Barro and 
Sala-i-Martin, 1991);

– The σ-convergence approach, which means decreasing 
distribution of income across economies (Barro and Sala-i-
Martin, 2004);

– Club convergence—is used to measure whether the groups 
of relatively homogenous regions converge to a similar 
steady-state value within the group but differ between 
groups (Baumol, 1986). The analysis of convergence clubs 
provides a more realistic and detailed picture about 
regional income growth than traditional convergence 
analysis.

4



Criticism of Convergence Concepts

• Neoclassical approach of convergence is under 
criticism for certain reasons:

– First, it is not usually tested using alternative 
models;

– Second, factor mobility and other uncontrolled 
variables can influence detected β-convergence; 

– Third, small absolute convergence is indicated 
because regions have very different initial 
conditions.
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Brief Summary of 
Existing Empirical Evidence Concerning the EU

• Summary of empirical studies of convergence in the EU 
at the NUTS 3 level shows there are only several 
studies covering most of EU regions at the NUTS 3 level 
and there is no research that includes all NUTS 3 
regions. 

• Mostly Southern and Central Eastern European regions 
are included in the research, excluding old members of 
the EU.

• The analysis of convergence at the NUTS 3 level shows 
that disparities decreased at the country level but not 
at the regional level, and the speed of convergence 
varies over time. 

6



Methodology and Data

• To examine evidence of β-convergence in the EU at 
different regional levels, we estimated a few equations: 
– one to test absolute β-convergence and 
– another for testing conditional β-convergence.

• To examine reality as it deals with a direct measurement of 
income distribution among regions (σ-convergence) we 
used these four indices: 
– coefficient of variation (CV) of per capita GDP at regional level,
– Gini coefficient (G),
– Theil index (T),
– Mean logarithmic deviation (MLD).

• The Theil index—a particular case of the generalized 
entropy index with coefficient 1, which gives equal weights 
across the distribution—is of special interest in our 
research, because it has a “decomposability” property.
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Exclusion of Traditional Growth Controls

We didn‘t included in conditional convergence 
equation traditional growth controls:

- such as human capital, investment, industry mix, 
institutions, and others -

because the main aim of our study is not to 
examine regional growth factors and partly 
because regional urban–rural typology and 
country dummies can also be used as a naive 
proxy for initial differences in growth condition.
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The Main Source of the Data

• ESA 2010 (reg_eco10gdp) , subsection GDP at current market prices 
by NUTS3 regions (nama_10r_3gdp). 

• To correct the changes at price levels over time, we used Price index 
(implicit deflator), 2010 = 100, euro (PD10_EUR). 

• For WLS estimations to calculate weights of the regions in the EU, 
we used Average annual population to calculate regional GDP data 
(thousand persons) by NUTS 3 regions (nama_10r_3popgdp). 

• Data for 1995–1999 on GDP at current market prices at NUTS level 3
and Average annual population was retrieved from nama_r_e3gdp
and demo_r_d3avg datasets that were available on Eurostat 
previously and merged with currently available datasets. 

• Information for NUTS 3 typologies and local information were 
collected from Regional typologies and local information 
corresponding to NUTS 3, according to NUTS 2010 codes.
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Empirical Findings: 
1. β-Convergence in the EU (1)

Figure 1. Absolute β-convergence between EU member states and 
NUTS 1 regions over 1995–2014. 

(a) Convergence between member states and 
(b) Convergence between NUTS 1 regions
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Empirical Findings: 
1. β-Convergence in the EU (2)

Figure 2. Absolute β-convergence in the EU at NUTS 2 and 3 
regional levels over 1995–2014. 

(a) Convergence between NUTS 2 regions and 
(b) Convergence between NUTS 3 regions
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Empirical Findings: 
1. β-Convergence in the EU (3)

• Convergence in the EU is still present at the different 
regional levels, but the speed of it is slowing down and 
during 2010–2014 it was already less than 1%, except for 
the convergence among countries, indicating that we are 
quite far away from the “legendary 2%” level.

• As we turn the analysis of convergence to smaller regional 
units, the speed of convergence becomes slower. 

• Convergence between more similar regions is faster, which 
contradicts the core idea of β-convergence and suggests 
convergence clubs.

• Estimated speed of conditional convergence is slightly 
faster compared to one estimated using the absolute β-
convergence model.
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Empirical Findings: 
2. Analysis of σ-Convergence in the EU (1)

Figure 3. Indices of σ-convergence in the EU at different regional levels 
over 1995–2014. 

(a) Coefficient of variation; (b) Gini coefficient; 
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Empirical Findings: 
2. Analysis of σ-Convergence in the EU (2)

Figure 3. Indices of σ-convergence in the EU at different regional levels 
over 1995–2014.

(c) Mean Logarithmic Deviation; (d) Theil index
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Empirical Findings: 
2. Analysis of σ-Convergence in the EU (3)

• Having analyzed four indicators of σ-convergence over 
a 20-year period, we can generalize our main findings 
about the evolution of the disparities in the EU:
– The clear evidence of convergence between territories at 

all levels was just for the period 2000–2009, with rather 
mixed results for the periods before and after that;

– The disparities become sharper and convergence less clear 
as we analyze smaller territorial units;

– For the period when convergence was detected, it was 
mainly present due to poor territories becoming richer, for 
the period when divergence was detected it was present 
not just due to poor regions becoming even poorer but 
also due to richer regions becoming even richer.
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• Disparities in the EU at the NUTS 3 level can be measured and 
decomposed using Theil index:

𝑇 =  

𝑖=1

1342
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Empirical Findings: 
3. Decomposing Inequalities in the EU (1)
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• T2 measures within-country disparities at the NUTS 2 level and is 
calculated for each country:

𝑇2 = 

𝑖=1

𝑅2
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∙
𝑦𝑖2
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𝑦𝑖0

• T3 measures within-NUTS 2 disparities at the NUTS 3 level and is 
calculated for each NUTS 2 region:

𝑇3 = 
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∙
𝑦𝑖3
𝑦𝑖2
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Empirical Findings: 
3. Decomposing Inequalities in the EU (2)
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Empirical Findings: 
3. Decomposing Inequalities in the EU (3)

• We used decomposition of Theil index into three 
components to additionally include inequality within 
NUTS 2 regions at the NUTS 3 level for two reasons:

– First, countries such as Estonia, Cyprus, Latvia, Lithuania, 
Luxembourg, and Malta are treated as NUTS 2 regions, and 
inequalities within these countries are not accounted for 
when decomposition is analyzed. 

– Second and main reason is that measured inequalities within 
NUTS 2 regions at the NUTS 3 level could provide data for 
further research that would allow us to shed some light on 
the discussion of whether EU’s Regional Policy.
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Empirical Findings: 
3. Decomposing Inequalities in the EU (4)

Figure 4 . Decomposition of EU disparities over 1995–2014, 

using Theil index
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Empirical Findings: 
3. Decomposing Inequalities in the EU (5)

• The main conclusions can be drawn by summarizing 
findings on evolution of decomposed disparities in the EU:
– Divergence in the EU during 1995–2000 was present because of 

increasing within-country disparities mainly at the NUTS 2 level;
– Disparities in the EU during 2000–2009 were decreasing mainly 

because of reducing disparities between member states;
– Convergence in the EU is not present anymore because 

disparities between countries are stagnating;
– The part of EU disparities that can be attributed to within-

country disparities increased and now account for almost 2/5 of 
them;

– In the majority of EU member states, old and new, within-
country disparities were growing at all regional levels, thus 
bringing into the question the efficiency of EU’s Regional Policy.
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Main Conclusions

• Our main findings suggest that convergence in 
the EU is still present at different regional levels, 
but its speed is slowing down. 

• Total EU disparities were decreasing mainly 
because of reducing disparities between member 
states. 

• At the same time, in the majority of EU member 
states, old and new, within-country disparities 
were growing at all regional levels, and now 
within-country disparities account for almost 
two-fifths of total EU disparities.
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