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1. INTRODUCTION 

The phenomenon of real convergence, which is the process of gradually 
reducing the development gap between countries, as measured by GDP per 
capita, has long been a subject of theoretical and empirical discussion. It can 
be assumed that this process is more likely to occur in integration groups 
(e.g. in the European Union), in other words, in a group of countries whose 
economies operate in a similar manner, i.e. on a similar level of economic 
and technological development, complementarity of economic structures, 
close geographic locations and institutional connections, ensuring the 
convergence of income to a common steady state (Bukowski (2011)). 
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Generally, the results of the majority of empirical studies on the 
convergence process in the European Union, also conducted by Polish 
economists (regardless of the method employed), confirms its existence (e.g. 
Growiec (2005); Schadler et al. (2006); Michałek et al. (2007); Liberda 
(2009); Rapacki (2009); Wolszczak-Derlacz (2009); Batóg (2010); 
Adamczyk and Łojewska (2011); Stawicka (2012); Walczak (2012); Staňisić 
(2012), Grzelak and Kujaczyńska (2013); Rapacki and Próchniak (2014)). 
The results of new empirical studies suggest, however, that negative 
demographic trends in the European Union may lead to the inversion of the 
current convergence tendencies and may cause a divergence process between 
the “new” and “old” EU countries (Matkowski et al. (2014)). Thus, the 
discussion on the convergence process in the EU has not finished yet.   

According the neoclassical concept of Solow (1956) as factors 
determining the existence and the rate of convergence, traditional (shallow) 
economic growth factors have long been cited, i.e. the accumulation of 
labour force, the accumulation of capital and technology resources, the so-
called Solow residual, resulting not from the accumulation of traditional 
production factors and affecting their productivity (Total Factor 
Productivity-TFP). Also human capital, mainly related to the level of 
education of the society, began to be included in the group of shallow 
growth factors (Mankiw et al. (1992)). Empirical studies over the traditional 
determinants of growth (Prescot (1997), Helpman (2004), Hulten (2000)) 
pointed to the significant influence of differences in Total Factor 
Productivity for the existence and rate of the convergence process within the 
studied groups of countries. 

The search for more fundamental determinants of the convergence 
process has led to the emergence of the concept of the so-called “deep” 
determinants, to which Rodrick (2002) included geography (geographic 
location, natural resources, climate, etc.), institutions (the quality and 
efficiency of the functioning of institutions, law enforcement), and 
liberalisation (the degree of openness of economies, international trade 
intensity, mobility of capital and technology diffusion). Contemporary 
empirical studies seem to confirm this view, although there is still no 
consensus about the importance of individual determinants in shaping the 
convergence process. 

Some empirical studies point to the important role of the geographical 
factor, whereby we can speak of two different approaches. The first views 
the geographical factor as directly affecting the rate of economic growth in 
the long run (Sachs (2000), Gallup et al. (1999), Brodzicki and Ciołek 
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(2007)), while the second proves its indirect role in shaping the rate of 
convergence, mainly through the impact on the quality and shape of the 
institution (Engerman and Sokoloff (2000), Easterly and Levine (2003), 
Rodrik et al. (2004)) and the degree of liberalisation of the economy, mainly 
the intensity of trade and technology transfer (Fujita et al. (2001), Eaton and 
Kortum (2002), Keller (2001)).  

The important role of institutions as a fundamental cause of differences in 
the level of GDP per capita was already pointed out in the 1970s by North 
and Thomas (1973), expressing the view that investment, the accumulation 
of human and physical capital, are somewhat equivalent to “growth” and a 
derivative of “the supreme cause” – the quality of institutions. Empirical 
studies conducted since the beginning of the 1990s (Knack (1996), Lane and 
Tornell (1996), Barro (1996), Hall and Jones (1999), Acemoglu et al. (2005), 
Rodrick (2002)), based both on the experience of postcolonial countries as 
well as more diverse groups of countries, indicate the significant influence of 
institutional determinants on shaping the real convergence process, even 
overshadowing the significance of other deep causes. In the literature of the 
subject (also Polish), the evidence for the significant impact of the 
institutional factor on the real convergence process in the EU can also be 
found (Kacprzyk (2012), Brodzicki and Ciołek (2007)). Moreover, the 
existence of the so-called “institutional convergence” between the “new” and 
“old” UE members was confirmed (Piątek (2014)). 

The positive relationship between the degree of openness of the economy 
(trade liberalisation) and reducing the differences between countries were 
noticed by classical economy researchers (Smith, Mill) and structuralists 
(Nurkse, Myrdal), the proponents of the big push concept (Bartkowiak 
(2003)). This view became a common element in theorists’ considerations 
only in the 1990s, e.g. Grossman and Helpman (1990, 1991), Barro and 
Sala-i-Martin (1997), Ben-David and Loewy (1998). More recent concepts 
indicated economic openness, understood more widely, as the liberalisation 
of capital and technology flows, as an important factor of the so-called 
catching-up growth of underdeveloped countries and the closely related 
convergence process (van de Klundert and Smulters (1998), Jones and 
Williams (1999), de la Fuente (2000), Sachs (2000), Młynarzewska-
Borowiec (2014)). 

Numerous empirical studies conducted using econometric methods and a 
variety of indices reflecting the degree of economic openness (Dollar (1992), 
Lee (1993), Sachs and Warner (1995), Edwards (1998), Vamvakidis (2002)), 
indicate the importance of the degree of economic openness on the rate of 
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catching up with the developed countries by economically underdeveloped 
countries. The latest trends in research focus, on the one hand, on searching 
for the determinant which determines the impact of economic liberalisation 
on growth, mostly pointing to an increase in multi-factor productivity 
(Andersen and Babula (2008) and the government’s economic policies 
(Chang et al. (2009)), and on the other hand, they question the importance of 
international exchange as such, focusing rather on the positive changes in its 
structure as a result of liberalisation (Hausman et al. (2005)).  

The purpose of this paper is firstly to examine the existence and rate of 
the real convergence process in the group of the 28 member states of the 
European Union in the period from 2004 to 2015, and secondly, to determine 
the effect of traditional and deep determinants on the rate of economic 
growth of the EU member states and the convergence process between them. 
In accordance with the view that the geographical factor only indirectly 
affects economic growth through shaping the quality of institutions and the 
level of economic liberalisation, this is not taken into account in the analysis. 
In the paper, the hypothesis is verified that the “new” EU member states 
accelerate the real convergence process in the EU, and hence the 
determinants of their economic growth, play a key role in shaping the 
convergence process in the entire integration group. In the study, 
econometric methods are used, in particular the cross-sectional and panel 
growth regression models. 

2. THE PRELIMINARY STUDY OF THE REAL CONVERGENCE 
PROCESS IN THE EUROPEAN UNION IN 2004-2015 

2.1. Methodology and data 

The studies on the real convergence process are usually concentrated on 
the verification of β-convergence (absolute and conditional) and σ-
convergence hypotheses. Studies on the existence of β-convergence can be 
conducted with the use of averaged data for the entire period or panel data. 
Taking into account the most traditional method based on averaged data, one 
should be aware that a limited number of observations influence the 
statistical credibility of the obtained results. However, from the economic 
point of view, the above mentioned approach seems to be appropriate, 
because it gives an opportunity to investigate the relation between initial 
conditions of economies and their long-term growth processes. In this paper 
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the above method is used to pre-test the absolute β-convergence hypothesis 
for the European Union. 

In the study based on averaged data, the easiest way to test the hypothesis 
of absolute β-convergence process is estimating the structural parameters of 
the following equation provided by Sala-i-Martin (1996): 
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where:  
( )1 1 /Te Tβα −= − − , 

,i tY  – GDP per capita of country i in period t. 

The left side of the equation represents the average growth rate of GDP 
per capita of country i between the period T and the base period 0. The 
explanatory variable is the logarithm of the initial level of GDP per capita of 
country i. The negative value of the parameter iα  means the occurrence of 
convergence, whose rate is reflected by the coefficient β defined by the 
following formula:  

 
( )1

1 ln 1 T
T

β α= − + . (2) 

The higher the coefficient β value (between 0 and 1), the higher the 
convergence rate.  

Due to the fact that the β-convergence can be treated as one, but not the 
only determinant of the convergence process manifested by a reduction in 
disparities in GDP per capita of a certain group of countries, i.e. the σ-
convergence (Friedman (1992), Quah (1993)), it appears reasonable to 
investigate the existence of this type of convergence in the analysed group of 
countries. The popular method to test the σ-convergence hypothesis is to 
compare the variance of GDP per capita in two extreme periods (the first and 
the last one). σ-convergence exists, if the variance in the last period is 
significantly lower than the initial variance, and the hypothesis of equality of 
the two variances can be rejected. However, this approach, introduced by 
Lichtenberg (1994) and then improved by Carre and Klomp (1997), ignores 
changes of variance occurring between the initial and final period. In other 
words, one cannot assess whether a decrease in diversity in the analysed 
group of countries has a permanent nature or not. A relatively simple way to 
verify it is to estimate a trend line for the difference levels of GDP per capita 
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between countries (e.g. measured by the standard deviation of the logarithms 
of GDP per capita):  

 0 1(ln )t tsd Y tλ λ ω= + + . (3) 

A negative and statistically significant 1λ  parameter (with the value 
ranging from -1 to 0) indicates the occurrence of σ convergence. 

The mentioned equations (1) and (3) were used to conduct a preliminary 
study of absolute β and σ-convergence process in the group of 28 European 
Union member states. The dataset used in the survey included variables 
observed at annual intervals in the period 2004-2015. Data on GDP per capita of 
the member states was expressed in Purchasing Power Parity (PPP) and 
obtained from the World Bank Development Indicators Database (WDI), 2016 
(data in international dollars). The survey was conducted not only for the entire 
group of 28 countries (EU-28), but also for two sub-groups: the group of 15 
“old” members (EU-15: Belgium, Denmark, Germany, Ireland, Greece, Spain, 
France, Italy, Luxembourg, the Netherlands, Austria, Portugal, Finland, Sweden, 
the United Kingdom) and the group of 13 “less developed” countries (EU-13: 
Bulgaria, the Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, 
Malta, Poland, Romania, Slovenia, the Slovak Republic and Croatia), that joined 
the EU in 2004 and later. 

2.2. Absolute β-convergence in the EU 

The estimation results of equation (1) using averaged data for the 
mentioned groups of countries (EU-28, EU-13 and EU-15) are included in 
Table 1. The Student’s t-test was used to assess the significance of the 
parameters, and the coefficient of determination (R2) – to measure the degree 
of compliance of the models. In addition, White’s test for heteroscedasticity 
and the Jarque-Bera test for normality were conducted. The results were 
satisfactory and confirmed that the OLS estimator was efficient and unbiased. 

The obtained results indicate the presence of the absolute β-convergence 
process in the EU-28 group in the analysed period. The negative value of the 
statistically significant structural parameter 1α  of equation (1) indicates a 
negative correlation between the initial level of GDP per capita (in 2004) 
and the economic growth rate in the period of 2004-2015. The speed of the 
convergence process, calculated with the use of formula (2), amounts to 
0.2632. This means that the countries with lower GDP per capita (EU-13 
group) approached the level of prosperity of the richer ones (mainly 
countries from the EU-15 group) at a rate of approximately 2.6% per year.  
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Table 1 

Estimation results of the cross-sectional model (1) describing absolute β-convergence process 
in the European Union in the period 2004-2015; OLS method of estimation 

Coefficient / model diagnostics EU-28 EU-13 EU-15 

α0 
0.25697 

(0.04191)*** 
0.37607 

(0.08940)*** 
–0.05244 
(0.07685) 

α1 
–0.02285 

(0.00422)*** 
–0.035275 

(0.00940)*** 
0.00715 

(0.00747) 
β-convergence yes yes no 
β coefficient 0.02632 0.04464 – 

Number of observations 28 13 15 
Model diagnostics: 

R2 

Adjusted R2 

White’s test1: 
test statistics 
[p value] 

JB normality test2: 
test statistics 
[p value] 

 

0.63044 

0.62238 

 
0.00785 
[0.9961] 
 

0.2519 
[0.8817] 

 

0.76182 

0.72198 

 
0.02073 
[0.9899] 

 
1.5625 
[0.4578] 

 

0.56581 

0.53764 

 
0.23287 
[0.8901] 
 

0.2519 
[0.8817] 

Note:  
The numbers in brackets denote the value of standard error. ***means significance at 1%. 
1 White’s test: null hypothesis H0: variance of error term is constant across observations 

(homoscedasticity). 
2 JB normality test: null hypothesis H0: normal distribution. 
Source: own calculations using GRETL. 
 
The 1α  coefficient obtained for the EU-13 group is also statistically 

significant and its negative sign stands for the existence of the convergence 
process between the “new” EU members. In the analysed period, the speed 
of the catching-up process between them was relatively higher and amounted 
to about 4.5% per annum. 

According to the results included in Table 1, 1α parameter obtained for the 
EU-15 group is positive and statistically insignificant. This means that in the 
analysed period the divergence process between the “old” EU members existed. 

In the light of the obtained results it can be stated that the catching-up 
process took place mainly within the EU-13 group and between them and the 
countries from the EU-15 group. It can therefore be pre-assumed that the so-
called “new” member states had a crucial influence on the convergence 
process in the EU and its dynamics. 
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2.3. σ-convergence in the EU 

The existence of σ-convergence was tested by estimating the structural 
parameters of equation (3), defining the variability in time (2004-2015) of 
standard deviation of the GDP per capita logarithms in the three groups of 
countries. In all the models the results of the Student’s t test confirmed the 
significance of the parameters at a 1% level. The high value of the 
determination coefficients of about 90% indicated a significant degree of 
compliance of the models. The White’s tests and the Jarque-Bera tests were 
also satisfactory. The estimation results of the trend lines are presented in 
Table 2. 

Table 2 

Estimation results of the trend line (3) describing σ-convergence in the European Union  
in the period 2004-2015; OLS method of estimation 

Coefficient / model diagnostics EU-28 EU-13 EU-15 

γ0 
0.48209 

(0.00721)*** 
0.32868 

(0.00546)*** 
0.25149 

(0.00380)*** 

γ1 
–0.009513 

(0.000979)*** 
–0.00824 

(0.00074)*** 
0.00244 

(0.00052)*** 
σ convergence yes yes no 

Number of observations 12 12 12 
Model diagnostics: 
 
R2 
 
Adjusted R2 
 
White’s test1: 
test statistics 
[p value] 
 
J-B normality test2: 
test statistics 
[p value] 

 
 
0.9041 
 
0.8946 
 
 
1.3224 
[0.5162] 
 
 
1.7288 
[0.4213] 

 
 
0.9251 
 
0.9176 
 
 
2.3234 
[0.3130] 
 
 
0.1865 
[0.9111] 

 
 
0.6907 
 
0.6598 
 
 
3.3795 
[0.1846] 
 
 
0,9080 
[0.6351] 

Note:  
The numbers in brackets denote the value of standard error. ***means significance at 1%. 
1 White’s test: null hypothesis H0: variance of error term is constant across observations 

(homoscedasticity). 
2 JB normality test: null hypothesis H0: normal distribution. 

Source: own calculations using GRETL. 
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In the light of the obtained results for the period of 2004-2015, the EU-28 
group as well as the EU-13 group showed σ-convergence process, i.e. the 
degree of differentiation of GDP per capita in these groups decreased with 
time. This is shown by the negative value of the structural parameters γ1 
amounting to –0.0095 and –0.0082 respectively. The values of the estimated 
parameters suggest, however, that the intensity of σ-convergence process in 
the both groups was rather low. 

The estimation results of equation (3) for the countries from the EU-15 
group indicate the absence of σ-convergence process. The positive and 
statistically significant γ1 parameter stands for the presence of divergence 
tendencies in that group.  

In light of the above results, the assumption that the EU-13 group has a 
significant impact on the convergence process in the entire EU seems to be 
still valid. Therefore it appears reasonable to examine which factors 
(traditional and deep) affect the growth and convergence process in that 
group of countries. 

3. EMPIRICAL ANALYSIS OF THE IMPACT OF TRADITIONAL  
AND DEEP DETERMINANTS ON THE CONVERGENCE  
IN THE EUROPEAN UNION IN THE PERIOD 2004-2015 

3.1. Methodology and data 

The impact of the particular factors affecting the growth and convergence 
process in the EU-13 group in the period from 2004 to 2015 was investigated 
with the use of panel growth regression models. In contrast to cross-sectional 
data models, in panel data models a larger number of observations (and degrees 
of freedom) can be taken into account. Moreover, an important feature of panel 
models’ structure is that they distinguish a constant-in-time and object-specific 
group effects. Thus, the panel data approach seems to be more solid. Therefore 
the following general form of panel model was used to test for the conditional β-
convergence process and its determinants in the EU-13 group: 

 
( ),
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i t i t t i i t
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Y X

Y
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where: ,i tY – GDP per capita of country i in period t; ( ), , 1ln i t i tY Y − – GDP per 

capita growth rate, ,i tX – a vector of the logarithms of variables representing 
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traditional and deep determinants of growth and convergence; tϑ – time-specific 

effects; iθ – country-specific effects; ,i tε – random term. 

In equation (4) parameter β can be described by the following formula:  
*

1 Te
T

β

β
−−

= , 

where: T – the number of years (t =1, ...., T); *β – the speed of the 
conditional β-convergence process. 

Equation (4) can be transformed to a dynamic panel data model by 
adding ( ), 1ln i tY −  to both sides, which gives: 

 ( ) ( ) ( ), , 1 , ,ln 1 lni t i t i t t i i tY Y Xα β γ ϑ θ ε−= + − + + + + . (5) 

The equation has the following properties: for 1, ,i N=   and

1, ,t T=  : ( ), 0i tE ε = ; ( ), , 0 for i t i sE t sε ε = ≠ ; ( ) 2
, ,  i t i tE constεε ε δ= =

; ( ), 0i t iE ε θ = ; ( ), 0i t tE ε ϑ = . iθ  are assumed to be random effects and tϑ  
– fixed effects.  

The selection of the elements of vector iX  was carried out considering 
both the traditional neoclassical Solow’s approach and the research on the 
deep determinants of economic growth discussed in the first part of the 
paper. A dozen or so models were estimated, having the alternative measures 
and number of variables reflecting traditional and deep determinants of 
economic growth. Finally, four versions of model (5) (from basic to the most 
extended) were estimated with the selected explanatory variables listed 
below: 

a) ni,t+g+δ – population growth (ni,t) increased by 0.05 (where 0.05 
represents the sum of technical development rate common for all countries g 
and depreciation rate δ); data obtained from the IMF World Economic 
Outlook Database (2016);  

b) si,t-1 – investment rate, reflecting the accumulation of physical capital, 
measured as gross fixed capital formation in relation to GDP in the previous 
year (t–1), obtained from the World Bank WDI Database (2016); 

c) HUMi,t – the variable reflecting the accumulation of human capital 
expressed as the indicator of adult education level (tertiary) calculated as the 
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percentage of people having completed the highest level of education in the 
age group of 25-64, obtained from the OECD Database (2016); 

d) INSTi,t – the variable describing the quality of institutions, expressed 
as the indicator of rule of law, calculated by the World Bank (World Bank 
Governance Indicators database 2016);  

e) OPENi,t – the variable showing the degree of economic openness of 
country i in period t; the indicator was calculated as the value of 
international trade (exports and imports) in relation to GDP, data obtained 
from the World Bank WDI Database (2016); 

f) H_T_FLi,t-1 – the variable showing the degree of economic openness 
of country i by the intensity of technology flows in the previous year t-1, 
calculated as the share of exports and imports of high-tech goods in total 
trade; calculated using data obtained from the World Bank WDI Database 
(2016); 

g) CAP_FLi,t-1 – the variable reflecting the degree of economic openness 
by the intensity of capital flows in country i in period t-1, calculated as the 
ratio of the sum of FDI inflows and outflows to GDP, calculated on the basis 
of data obtained from the World Investment Report 2016 (UNCTAD). 

All the variables were transformed into the form of deviations from the 
period mean (by subtracting the period mean from each of the series). In this 
way the time-specific effects ( tϑ ) could have been eliminated from the 
models. 

Models (5) were estimated by the Blundell-Bond system GMM estimator. 
The SGMM estimator is recommended for estimating conditional 
convergence models such as model (5). It offers better results when the time 
dimension is short, autoregressive parameter ( )1 β−  approaches 1, and 
when the variance of the individual effects (θi) is high (Baltagi (2005)). In 
the first difference equations, the lagged levels of variables ( ),ln i tY , 

( ),ln i tn g δ+ +  and ( ), 1ln i ts −  were used as instruments. Additional 
regressors, considered as exogenous, were used as their own instruments. In 
the level equations, the additional instruments were: ( ), 1ln i tY∆ − , 

( ), 1ln i tn g∆ δ− + +  and ( ), 2 ln i ts∆ − . The rest of the regressors were used as 
their own instruments. It was assumed that the instruments were valid when 

( )( ),2ln 0i iE Yθ ∆ =  for 1, ,i N=  .  

The models were evaluated with the Arellano-Bond test for 
autocorrelation (the existence of autocorrelation of an order higher than  
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1 means that the instruments are not valid). As the robust variance estimators 
were calculated, the Sargan test for over-identification could not be applied 
(the empirical distribution of the Sargan test statistics was not known). As 
the results obtained using one-step estimation were not satisfactory, the 
results obtained in the second-step of estimation were presented. 

3.2. Traditional and deep determinants of the convergence process 
in the EU-13 group – results 

The estimation results of the particular variants of model (5) are presented in 
Table 3. The first estimated regression corresponds to the traditional, neo-
classical Solow’s approach (5a). The second regression (5b) is the enlarged 
version of the above model containing a variable reflecting the accumulation 
of human capital (HUM). Model 5c is a conditional convergence model that 
incorporates variables describing the openness of economy (OPEN) and the 
quality of institutions (INST). In model 5d, two additional variables 
describing the degree of openness of economy are included (H_T_FL and 
CAP_FL). 

The results of the Arellano-Bond test for autocorrelation indicate that 
the instruments used in the estimation procedure are valid. This 
statement concerns all the variants of models presented in columns 2-5 
in Table 3. 

In each model the autoregressive parameter ( )1 β−  turned out to be 
statistically significant with the value approaching 1. The estimated value of 
this parameter was used to calculate the convergence rate in the analysed 
group of countries. It was calculated with the use of the following formula:  

 ( )* ln 1 /T Tβ β= − − . (6) 

The estimation results of other structural parameters of the basic model 
(5a) show the positive impact of accumulation of labour force and 
technological development on the economic growth of countries in the EU-
13 group. However, the parameter for the variable representing the 
investment rate turned out to be statistically insignificant. Assuming that the 
analysed countries had a similar rate of population growth and technological 
progress, the rate of convergence process between them would amount to 
about 3.3 per cent per year.  
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Table 3  

Estimation results of the panel model (5) describing determinants of the convergence process 
in the EU-13 group in the period 2004-2015; robust standard errors; SGMM (two-step) 

method of estimation 

Variables (5a) (5b) (5c) (5d) 

( ), 1ln i tGDP −
 0.9738 

(0.0177)*** 
0.9708 
(0.0142)*** 

0.95989 
(0.0251)*** 

0.95365 
(0.0393)*** 

( ),ln i tn g δ+ +  0.0577 
(0.0318)* 

0.0657 
(0.0223)*** 

0.0144 
(0.0278) 

0.0583 
(0.0439) 

( ), 1ln i ts −
 -0.0160 

(0.0164) 
0.0045 
(0.0144) 

0.0216 
(0.0231) 

0.0069 
(0.0207) 

( ),ln i tHUM   0.2397 
(0.0334)*** 

0.0610 
(0.0299)** 

0.1558 
(0.0580)*** 

( ),ln i tINST    0.3708 
(0.0480)*** 

0.4319 
(0.0785)*** 

( ),ln i tOPEN    0.0337 
(0.0161)** 

0.0369 
(0.0104)*** 

( ), 1_ _ln i tH T FL −
    -0.0193 

(0.0171) 

( ), 1_ln i tCAP FL −
    0.0102 

(0.0038)*** 
β-convergence yes yes yes yes 
convergence rate β* 0.0315 0.0360 0.0547 0.0677 
Number of obs. 143 143 143 143 
Arellano-Bond AR 
test: 

AR(1)  
test statistics 
 [p value] 
AR(2)  
test statistics 
 [p value] 

 
 

 
 –1.8550 
[0.0636] 
 
0.2628 [0.3927] 

 
 

 
–1.9370 
[0.0527] 
 
0.2949  
[0.4681] 

 
 
 

–2.0491 
[0.0405] 
 
0.2871 
[0.3741] 

 
 
 

–1.8954 
[0.0580] 

0.1926  
[0.7472] 

Note: ***/**/* means the significance level of 1%/5%/10%. Standard errors in parentheses  
Source: own calculations using GRETL. 
 
In the extended version of the previous model (model 5b), all the 

structural parameters were estimated as positive, but the parameter for the 
variable representing the investment rate was statistically insignificant. 
Among the traditional determinants, human capital resources turned out to 
have the greatest impact on GDP per capita growth in the EU-13 group. The 
value of the estimated parameter for the HUM variable amounted to 0.24. 
Assuming that countries in the analysed group were additionally similar in 
terms of the human capital resources, the average annual convergence rate 
would be higher by about 0.5 percentage point. 
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The estimates of model 5c indicate that not only human capital, but also 
deep growth factors like the degree of openness of economies and, above all, 
the quality of institutional adjustments, had a significant and positive 
influence on the rate of economic growth in the EU-13 group. The relevant 
structural parameters were statistically significant, and their values amounted 
to 0.06, 0.03 and 0.37, respectively. The similarity of the countries in these 
areas would result in a much higher convergence rate of about 5.5 percent 
per year on average. 

The estimation results of the last conditional convergence model (5d) also 
point at the highly qualified labour force and institutions as the key factors of 
economic growth processes in the analysed group of countries. The values of 
the estimated parameters amounted to about 0.16 and 0.43 respectively. The 
positive value (0.01) of the statistically significant parameter for the variable 
CAP_FL stands for the positive but very small impact of FDI flows on GDP 
per capita growth. According to the obtained results, traditional determinants 
(accumulation of labour force and physical capital), as well as the level of 
countries’ involvement in international technology flows, were found to be 
irrelevant in shaping convergence process in the EU-13 group. If the 
mentioned countries showed a high similarity in terms of human capital 
resources, quality of institutions and their openness to foreign investment, 
the convergence rate between them would amount to about 7% per annum. 

CONCLUSIONS 

The paper provides evidence for the presence of σ-convergence process 
between European Union countries in the period 2004-2015. The 
preliminary analysis conducted for the EU-28 group confirm that the process 
of reducing development disparities was mainly connected with the 
catching-up phenomenon (β-convergence). The speed of β-convergence 
process was much higher between the 13 “new” member states than in the 
entire group. Interestingly, the β-convergence process between the most 
developed “old” EU members did not exist. Thus, it can be concluded that in 
the analysed period the EU-13 members were catching up with the richer 
countries from that group as well as from the EU-15 group. This seems to 
confirm the hypothesis that the “new” EU member states accelerated the real 
convergence process in the EU, and hence determinants of their economic 
growth, played an important role in shaping the convergence process in the 
entire integration group. 
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The research based on panel data models confirmed the presence of β-
convergence in the EU-13 group and pointed out the causes of that process. 
Among the traditional factors, the accumulation of labour force, and mainly 
the accumulation of human capital, had a significant impact on economic 
growth in the EU-13 group. The similarity of countries in terms of a highly 
skilled labour force resulted in a higher convergence rate (by about 0.5 
percentage point). 

Considering deep determinants, GDP per capita growth in these countries 
resulted primarily from the improvement of the quality of institutions, a 
positive role was also played by the gradual liberalisation of trade and 
technology transfer. In light of the obtained results, if the analysed countries 
showed a significant similarity in terms of deep determinants (especially in 
terms of institutional functioning), the convergence rate between them could 
be higher by 2-3 percentage points per year. 

Considering the above insights, it can be stated that the greatest influence 
on the convergence rate in the EU was exerted by positive institutional 
changes related to the transparency of law and the efficiency of its 
application in society. This is consistent with the results of other economists’ 
research (cited in the first part of the paper), highlighting the importance of 
the institutional factor as the “supreme cause”, overshadowing the 
significance of other deep causes. This is also in line with the concept of 
institutional convergence in the EU. The results of the study indicate that the 
countries’ efforts to pursue a path towards the similar, high legal and 
institutional standards which may accelerate the convergence process 
between them. 

These positive institutional changes in the EU-13 group are undoubtedly 
largely connected with the gradual integration with the wealthier EU 
member states and the implementation of the necessary and system changes 
“forced” by the membership. The appropriate changes in this area, in 
combination with the progressive liberalization of economic exchange and 
the investment in human capital (investment in education, human skills, 
lifelong learning, R&D sector), may significantly reduce development 
disparities in the EU in the future. 

The conducted research should be regarded as a preliminary study of the 
convergence determinants in the integration groups. In further research it would 
be advisable to use more complex measures of growth determinants (to 
construct the composite indexes of quality of institutions, human capital 
resources etc.). Additionally, it is reasonable to conduct similar surveys in 
relation to other integration groups functioning in the modern world economy. 
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