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1. INTRODUCTION 

 

• One of the greatest priorities of the EU is to achieve economic, social 
and territorial cohesion by reducing existing disparities within the 
Union.  

 

• As a result, diverse policies to facilitate convergence (i.e. reduction 
of disparities) have been adopted across the European Union over 
the past two decades.  

 

• However, the reduction of regional disparities has been only 
measured as the convergence of regional levels of GDP per capita.  
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1. INTRODUCTION 

 

• Economic convergence, however, can only give a partial picture of 
the dynamics of inequalities across countries.  

 

• We move beyond income to analyse convergence using health 
variables (life expectancy, total mortality and cause-specific 
mortality). 

 

• Moreover, the crisis situation (from 2008 onwards) has effect all 
sectors of the economy and it might have increased health 
inequalities. 
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1. INTRODUCTION 

• Our main objective, in this paper, is to show the impact of the 
economic crisis on convergence (reduction of disparities), 
among the EU-27 countries in health terms (1995-2011).  

 

• Different authors (Atkinson and Morelli, 2011; Perugini et al, 
2013), explain the effect of the crisis on inequalities, but not in 
terms of health. Increase of inequalities. 
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1. INTRODUCTION 

• Our econometric model will capture the crisis effect and the effects 
due to the enlargements through dummies. 

2004:  

Cyprus, Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Malta, 

Poland, Slovakia and Slovenia. 

2007: Bulgaria 
and Romania 

2008: 
Crisis 
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1. INTRODUCTION 

CONVERGENCE 

 

• The concept of convergence, in its most general sense, is the reduction or 
equalising of disparities (Paas et al,  2007). 

 

• There are two main hypothesis of convergence: absolute vs conditional.  

 

•   Two main instruments: β-convergence and σ-convergence 
 

 

 

CONVERGENCE HYPOTHESIS 

1 



1. INTRODUCTION CONVERGENCE HYPOTHESIS 
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Absolute convergence hypothesis 
• Income per capita of countries 

converges, regardless of initial 
conditions 

• Poorer countries tend to grow faster 
than the richer ones 

• All countries converge to the same 
stationary state. 

Conditional convergence 
hypothesis 
• Income per capita of countries 

converges, taking into account 
their structural characteristics 
(e.g. technology, human capital, 
institutions, population growth 
rates, preferences).  

• Each economy tends to its own 
equilibrium.  
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1.  β-convergence 
 

 
 
 
Absolute β-convergence               Conditional β-convergence   
  

 
  

 
 
 

 

Instruments to measure convergence 

Assumes negative 
relationship between 
initial income level and 
income growth. 
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2. σ-convergence 
 

 
 

 

• Even if we also look at the β-convergence (model), our main interest 
is in σ-convergence. 

  

 
 

 
 

When dispersion and inequalities between 
countries are reduced over time. Calculated 
through dispersion measures (variance, 
standard deviation or coefficient of 
variation). (Quah, 1993) 
 



2. METHODS 

 

 
•  Data from 271 regions of the 27 EU member countries from 1995 to 
2011. Data from EUROSTAT. 
 
 

•  Our rationale for using regional data is twofold.  
 

First, it is the regions, rather than the countries, which are the 
subject of cohesion policies. 
 

Second, with limited time series (T) (17 years), in order to 
obtain consistent estimates of the parameters of interest we 
needed a large N. 
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2. METHODS 

Unbalanced panel. Data not available for all period and for all regions. 
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Life expectancy at birth 

 

Total mortality 

 

Mortality due to ischemic heart 
diseases  

 

Mortality due to malignant 
neoplasm of larynx, trachea, 

bronchus and lung  

 

Mortality due to malignant 
neoplasms 

Ex
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bl
es

  

GDP per capita  (both, levels and 
rate) 

Gini index  

Young Unemployment rates (male 
and female) 

Percentage of tertiary students 

R&D (% GDP) 

External Balance 

Public expenditure rate 

 

Effect 2004 (enlargement 1) 

Effect 2007 (enlargement 2) 

Efect 2008 (crisis) 



2. METHODS 

 
• Models are specified based on the well-known conditional β-

convergence hypothesis (Baumol, 1986; Barro and Sala-i-Martin 1991, 
1992; Sala-i-Martin 1996). 
 
 

 
 
 

• In contrast to more standard studies, we do not specify cross-section, 
but rather spatio-temporal models, i.e. dynamic panel data model. 
 

• Estimated through the Integrated Nested Laplace Approximation 
(INLA) procedure based on a pure Bayesian approach. 
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2. METHODS 

 
• In fact, we specify (dynamic) random coefficient panel data models 

(Hsiao and Pesaran, 2008), allowing some of the coefficients to be 
random effects (time, region and country).  
 

 
• This specification allows us to control for the existence heterogeneity 

in each of the levels considered. 
 

• Best model decided through Deviance Information Criterion (DIC). 

 

 

 

ECONOMETRIC MODEL 

1 

2 



2. METHODS 

 

 

 

ECONOMETRIC MODEL 
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The subscript i denote region (i=1,…,271); j country (j=1,…,27); t year 
(t=1995 1996,…, 2011). 

The coefficient of interest, βit, varies per region and year, while the 
intercept, αj, only varies by country.  



2. METHODS 

 

With spatial data, variation is usually higher than desired. Sources of 
extra variation:  

 
• ‘spatial dependence’: correlation between the spatial unit and 

the neighbouring spatial units. The closer areas are much 
more similar than the more distant ones. 
 

• ‘uncorrelated or non-spatial heterogeneity’: due to the 
unobserved non-spatial variables that could influence the 
dependent variable.  
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2. METHODS 
 

 

•Heterogeneity has been captured using the random effect associated with 
the intercept (αj).  

 

•Temporal dependency has been modelled as a random walk through the 
parameter of interest (βt).  

 

•For spatial dependency we have followed the recent work of Lindgren et 
al. (2011) and specified a Matèrn structure (Stein, 1999).  
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3. RESULTS 

mean (std. Dev.), ** significant 95% 

RESULTS OF ESTIMATING THE MODEL 
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σ-convergence (Life expectancy at birth ) 
 

3. RESULTS σ- CONVERGENCE 

From 2002, increase dispersion. 2008 disparities goes down to 
increase 2010. 
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σ-convergence (Total Mortality) 
 

3. RESULTS σ- CONVERGENCE 

From 1999, increase dispersion. Reduction 2004. From 2008, disparities 
increases (crisis effect). 
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σ-convergence (Ischemic heart disease) 
 

3. RESULTS σ- CONVERGENCE 

From 2004, increase disparities. Increase sharply from 2010.  
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σ-convergence (Cancer Mortality) 
 

3. RESULTS σ- CONVERGENCE 

Sharp increase from 2010 
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σ-convergence (Lung Cancer Mortality) 
 

3. RESULTS σ- CONVERGENCE 

2004, increase. Sharp increase in 2010.  



 

• The results of our analysis show that, in terms of health, there has been 
a catching-up process among the EU regions. (Statistically) significant 
β-convergence. 

 

• However, surprisingly, we find no reduction, on average, in dispersion 
levels as the σ-convergence shown.  

 

• Depending on the health variable, there are differences on dispersion 
evolution. However, an important increase of disparities occur in  2010 
(restricted policies around Europe). 
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4. CONCLUSIONS 
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