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Abstract 

This paper aims to analyze the convergence pattern of the Central and Eastern European 

(CEE) and South Eastern European (SEE) to the developed older member countries of 

European Union. In this context, by performing panel data analysis to 33 countries and each 

subgroup between 1993 and 2012, results reveal that there is a strong tendency on 

convergence for the new entrants of European Union after 2004 and for the candidate 

countries in terms of both convergence types which confirm the findings of neoclassical 

paradigm states that poorer countries will grow faster than richer ones. The speed of β 

convergence varies between 1.3 % to 4.2 for each group and the findings suggest that private 

domestic investment is the most leading determinant of growth and convergence process of 

Eastern European countries. 
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1. Introduction  

By the end of Cold War and the fall of Eastern Bloc, new political and economic 

environment formed in Eastern Europe. Increasing tendency of globalization caused rapid 

transformation of economic systems in Eastern European countries. By the commencement of 

new millennium, integration process of Eastern European countries to European Union (EU) 

is brought to agenda of EU. In this context, the greatest enlargement of EU was experienced 

in 2004, by including ten countries from Central and Eastern Europe. The enlargement 

process has been continued by including Romania and Bulgaria in 2007 and Croatia in 2013. 

On the other hand, status of pending candidates and potential candidates are still vital that will 

shape the near agenda of EU.  

Besides integration issues in terms of politics, main drawback of enlargement strategy 

for EU is dispersion or income gap with those new entrants of EU from Eastern Europe. 

According to European Statistical Office (EUROSTAT), as of 2011, income gap between the 

richest member state (Luxembourg) and the poorest member state (Bulgaria) is almost sixteen 

fold in real per capita terms. In contrast to this dramatic dispersion in income level, new 

member states perform better in terms of economic growth. According to United Nations 

Conference on Trade and Development (UNCTAD), the period of 1992-2010 for which 

covers the transition and integration process of Eastern European countries, Estonia 

experienced the most rapid growth rate by 5.9 % followed by Lithuania with 5.4 %. On the 

other hand, during this period, the most rapid growing member state within EU-15 which 

consists of older and richer member states is Ireland with 4.6 % while the richest member 

state Luxembourg grew by 2.8 %.  

The aim of this paper is to analyze the convergence aspect of CEE, candidate and 

potential candidate countries of EU with EU-15. Neoclassical Growth Models (NGM) 

pioneered by Solow (1956) indicate that initially poorer countries will grow faster than richer 

countries and finally countries will converge to the same steady state income level 

independent of their initial conditions if they display the same structural characteristics (same 

technology, saving behavior, etc.). This refers to absolute β convergence in the literature. 

However, if the countries have different structural characteristics and if initially poorer 

countries grow faster than richer ones, then conditional β convergence occurs. On the other 

hand, in the convergence literature, Sala-i Martin (1996a, 1996b) proposes “classical 

approach” to convergence analysis derived by NGM. The classical approach classifies the 

convergence as β and σ convergence and the latter is related with the dispersion in standard 
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deviation of income over time span. If the standard deviation of income series diminishes 

within time, then income series display σ convergence. In this context, the layout of the paper 

is organized as follows. In the next section, I will introduce a brief literature of convergence 

especially based on the studies of European case. In the section three, the methodology and 

brief information about the variables and the data will be presented. In section four, 

econometric results and findings will be displayed while in the final section I will present 

concluding remarks.      

2. Literature Review 

The issue of convergence has a key and deep convention in the literature of economic 

growth. Advocates of NGM such as Ramsey (1928), Solow (1956) Cass (1965), and 

Koopmans (1965) indicates the existence of convergence among the homogenous economic 

entities such as regions, countries, etc. Because of diminishing marginal productivity of 

capital, initially low capital intensive economies will grow faster than high capital intensive 

countries and finally will converge to their income levels. On the other hand, sources of 

economic growth in NGM are exogenous factors such as technology, population growth, etc. 

Endogenous Growth Models (EGM), rise up by the works of Romer (1986), Lucas (1988) and 

Romer (1990) rejects the assumption of diminishing marginal productivity of capital. Besides 

this, EGM consider the sources of growth as endogenous such as human capital, R&D, 

diffusion of technology, etc. By taking into consideration of those assumptions, findings of 

EGM stress that richer countries are endowed with the factors related with knowledge and 

innovation in production means that growth of richer countries will never end up and the 

income gap with poorer countries will not narrow. Unlike NGM, EGM proposes that there is 

divergence among economies. Ability for poorer countries to catch-up those richer countries 

depend on their capability in transferring technology, generating innovations or imitating 

those innovations which is less costly then generating.  

Alongside those theoretical developments in the convergence studies, based on cross-

country and cross-regional empirical studies emerged by the middle of 1980s. In this context, 

Baumol (1986), Barro (1991), Barro and Sala-i Martin (1992), Mankiw, et al. (1992), Islam 

(1995), Sala-i Martin (1996a, 1996b) are the proponents of empirical convergence studies. 

Besides their classification attempts on convergence types, most of them found that 

economies with similar characteristics display tendency of convergence and the speed of 

convergence is found to be about 2 % per year. Those findings in favor of convergence are 

even more evident within the regions, prefectures and states of countries. Initially empirical 

convergence studies for Europe are based on regional context, especially for analyzing 

regional income disparities or regional cohesion for founding member states of European 

Community (EC). In this respect, one of the earlier attempts belongs to Barro and Sala-i 

Martin (1991). For 73 regions of selected 7 EC countries, they analyze the convergence 

tendency for the period of 1950-1988. Their findings indicate that regions of selected EC 

countries display β and σ convergence and the speed of convergence per year was found to be 

2 % which indicates as similar pattern as the states of United States (US). Button and 

Pentecost (1995) as distinct from Barro and Sala-i Martin (1991) analyze the convergence in 

regional context by adding Greece, Ireland and Luxembourg for the period of 1975-1988. 51 

selected NUTS-1
1
 regions of those EC countries displayed both absolute and conditional β 

convergence and σ convergence as well. Their finding for the speed of convergence is 3 % 

indicates higher speed of convergence compared to Barro and Sala-i Martin (1991). Neven 

and Gouyette (1995) analyze regional convergence for 108 NUTS-2 regions of the selected 

EC countries for the period of 1975-1990. Their findings yield that β convergence exists in 

absolute and conditional sense while σ convergence exists too. They find that the speed of 

convergence is above 2 % which reflects similarity with Button and Pentecost’s (1995) 

finding. Sala-i Martin (1996a, 1996b) by referring to Barro and Sala-i Martin (1991) analyze 

the existence of convergence for 90 selected regions of 6 EC countries which are the founder 

and oldest developed member states of EU currently, for the period of 1950-1990. By 

                                                      
1
 NUTS: Nomenclature Units for Territorial Statistics. 
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performing cross-section and panel data analysis, absolute and conditional β convergence 

exist together while the speed of convergence for cross-sectional analysis found to be 1.5 %, 

for panel data analysis found to be 1.8 % per year. In both studies, data set display σ 

convergence as well. 

Recent attempts on empirical convergence analysis mainly deal with cross-country 

analysis within EU, considering the status after Maastricht Treaty (1992) which is the 

founding Treaty of today’s EU and enlargement process in the new millennium. In this 

context, Yin, et al. (2003) investigates convergence pattern for EU-15 countries for the period 

of 1960-1995. Except for 1980-1985, both absolute and conditional β convergence observed 

for all 5-year sub periods and joint sub periods too. They find that the speed of absolute β 

convergence is 1.5 % while conditional β convergence is 2.5 %. They also suggest that private 

domestic investment expenditures are the main leading factor in ensuring growth and 

conditional β convergence. Cuaresma, et al. (2008) investigates the relationship between 

duration of EU membership and convergence between 1960 and 1998. They claim the 

existence of both type of β convergence and the speed of absolute β convergence is 3 % and 

for conditional β convergence is between 4 and 6 % which indicates higher rate when it is 

compared to previous empirical studies for EU case. They propose that growth enhancing 

effect of EU membership emanates via financial supports of EU (structural funds, etc.) and 

openness which causes diffusion of technology throughout EU countries as the duration of 

EU membership lasts long. The most striking finding of their work is that Greece, Spain, and 

Portugal are the most benefiting countries for EU membership during the decades.  

Cavenaile and Dubois (2011) consider the greatest enlargement period of EU in 2004 

and analyze convergence tendency of EU-27 between 1990 and 2007. They confirm strong 

tendency in favor of conditional β convergence by suggesting exports and domestic savings 

are the key determinants while government expenditures have no growth enhancing effect. On 

the other hand, Matkowski and Prochniak (2007) consider the case for CEE countries which 

became member of EU in 2004 except for Malta and Cyprus. They analyze convergence 

pattern of 8 CEE countries with EU-15 for 1993-2004. Their findings indicate that both 

country groups display absolute and conditional β convergence within and between each 

other. The speed of absolute convergence is found to be 2.3 % per year and free trade, 

increasing inflow of foreign direct investments (FDI), maintaining coordination and cohesion 

of common EU policies strongly are the key factors in facilitating growth and conditional β 

convergence.  Vojinovic, et al. (2010) investigates the existence of convergence among CEE-

10 countries join EU in 2004 for the period between 1992 and 2006. After the second half of 

1990s, both types of β convergence observed as well as σ convergence which is based on the 

fall in income dispersion over time. The speed of absolute convergence is found 4.2 % while 

for conditional β convergence ranges between 2.9 % and 6.5 % over the sample period. Their 

findings reveal that gross fixed capital formation and exports as portion of GDP are the main 

factors that facilitate growth and conditional β convergence.  

3. The Methodology and Data 

As indicated introduction part, I will follow Sala-i Martin’s (1996a, 1996b) “classical 

approach” and the analysis will cover SEE-8, CEE-10 and 33 countries with the combination 

of EU-15. In this respect, the analysis will start with σ convergence which occurs when cross-

sectional income dispersion or differentiation among economies decreases over time. To 

measure σ convergence or cross-sectional income dispersion following expression which is 

the sample variance of income per capita series needed: 
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where ( )itylog indicates log of income per capita while tµ  indicates sample mean of 

( )itylog . If 
2

tσ  decreases over time, then income series display σ convergence and income 

dispersion among economies fall as well. 
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The analysis will continue by the estimation of absolute β convergence which indicates 

initially poorer countries will grow faster than richer countries and approach to the common 

steady state income level in neoclassical sense. In this context, the following equation will be 

estimated. 
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In this equation i=1,…,N represents the cross-sectional units, itu represents disturbance 

term and left hand side of the equation is average growth rate. Absolute β convergence 

indicates the negative relationship between growth rate and initial level of income per capita. 

If 01 <β , negative relationship between growth rate and initial level of income is satisfied 

which indicates the presence of absolute β convergence holds among economies.   

Finally, the analysis will end up by estimating conditional β convergence. As indicated 

by Sala-i Martin (1996b), when a cross-sectional regression of growth is performed on initial 

income, holding constant a number of additional control variables, if resulting coefficient on 

initial income is negative, then the date set display conditional β convergence. For conditional 

β convergence the following equation will be estimated. 
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Different from equation 2, in this equation we have vector of control variables is captured 

by ktX  which is needed to control the steady state level of income per capita. Here 

convergence occurs, if 01 <β  holds which indicates growth is negatively affected by initial 

income. On the other hand, as indicated by Barro and Sala-i Martin (1992), Sala-i Martin 

(1996a, 1996b) and Yin, et al. (2003) two measures of convergence, namely β and σ 

convergence are closely related. According to Sala-i Martin (1996b) if β convergence holds, 

then variance of income series approaches its steady state value monotonically. The key point, 

however, is that variance of income series can increase or decrease towards steady state 

depending on whether the initial value of variance is above or below the steady state. But 

even if β convergence holds, variance could be rising along the transition sometimes. In 

summary, β convergence is a necessary, but not sufficient condition for σ convergence. On 

the other hand, the speed of convergence, the rate at which an economy’s ability to catch up 

steady state level of income per capita is calculated by the following equation. 

 

T/)T1ln( 1β+−=β                                                                 (4) 

 

T is the length of period and as indicated by Vojinovic, et al. (2010), the length of period 

in panel data studies accepted as one (T=1).  

In this paper, data set covers 33 countries which consists of EU-28, candidate and potential 

candidate countries from South Eastern Europe. The analysis will be conducted by panel data 

estimation methods for the period of 1993-2012 includes the transition period of CEE 

countries and enlargement period of EU aftermath of 2000. By constructing panel data, 

Islam’s (1995) methodology will be used. Islam (1995) suggests that to abstain from the 

negative effects of short-run business cycles, sample period should be divided into the several 

sub periods which also makes possible to shift from cross-section to panel data. Islam (1995) 

also suggests that 5 year sub periods are more proper interval than shorter intervals such as 1 

or 3 year intervals and short-run disturbances may loom large in such situation. That’s why he 

prefers 5 year intervals and in this respect panel data constructed by taking the 5 year 

averages of each variables. 

Since annual GDP growth rates are influenced by the fluctuations of aggregate demand, 

demand-side macroeconomic variables in conditional convergence equation is included by 
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following Vojinovic, et al. (2010). Data set for all variables obtained from UNCTAD’s 

UNCTADSTAT database. As dependent variable, annual average real GDP per capita growth 

rate is taken which is then transformed by taking 5 year averages. As initial income, GDP per 

capita in US Dollars at constant prices (2005) and constant exchange rates of the base year 

(annual period average) is constructed by UNCTADSTAT which is then transformed by 

taking 5 year averages. The same procedure is applied for the rest of variables which are the 

components of GDP by expenditure approach, namely final consumption expenditures 

(percentage of real GDP), general government final consumption expenditures (percentage of 

real GDP), gross fixed capital formation (percentage of real GDP) and exports of goods and 

services (percentage of real GDP).    

4. Econometric Results 

In this section, econometric results regarding with the estimation of convergence models 

provided in the previous section will be displayed by each group of countries, SEE-8
2
, CEE-

10
3
 and 33 countries by including EU-15 together. First, results for σ convergence, then 

results for absolute and conditional β convergence will be presented with theoretical 

discussions responsibly. 

4.1. Sigma Convergence  

Based on the cross-sectional standard deviations of income per capita, Figure 1 represents 

the dispersion of real GDP per capita for all country groups. As seen in Figure 1, dispersion of 

real GDP per capita represented by the standard deviation of real GDP per capita series 

declines over time for all country groups. It reveals that over the sample period, 1993-2012 σ 

convergence exists for all selected countries within EU-15, CEE-10 and SEE-8. Because of 

the large income gap between EU-15 and Eastern European countries, for whole sample (33 

countries) value of standard deviation is above compared to homogenous groups such as 

CEE-10 and SEE-8. According to Figure 1, as the income gap narrows and structural 

characteristics display similarities or countries become more homogenous, then value of 

standard deviation becomes smaller which is the case for CEE-10 and SEE-8. As indicated by 

Sapir (1988), Lloyd (1992) and Yin, et al. (2003) this declining trend in standard deviation for 

all country groups is the sign for the close accomplishment of integration process for CEE-10 

and SEE-8 that also bears some current EU member countries. During the transition period in 

1990s, as those countries liberalized their economies and become as open economies, they 

receive foreign direct investments and deal with foreign trade. Geographical closeness to EU 

market increased their export and import share with EU countries, which in turn caused rapid 

growth for those countries. This declining trend in σ seems to be sluggish because of the 

experienced financial turmoil and debt crisis of some EU countries after 2008. The new 

member states and candidate countries also negatively affected by the slowdown observed in 

developed economies of EU which are the main trading partners and have significant share in 

trade for those countries as well. On the other hand, measures and bail out plans against these 

crises are still not enough as the recovery process gets longer which in turn shrinks the 

economies of new members and current candidates of EU.  

The findings in favor of σ convergence, supports the findings of previous studies 

concerning with EU such as Barro and Sala-i Martin (1991), Neven and Gouyette (1995), 

Button and Pentecost (1995), and Sala-i Martin (1996a, 1996b). The existence of σ 

convergence especially for CEE and SEE countries supports the findings of previous studies 

concerning with the new member states from Central and Eastern Europe such as Matkowski 

and Prochniak (2007) and Vojinovic, et al. (2010).  

 

                                                      
2
 SEE-8 countries are Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Romania, Serbia, The 

Former Yugoslav Republic of Macedonia, and Turkey.   
3
 CEE-10 countries are Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, 

Poland, Slovakia, and Slovenia. 
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Figure. 1. Sigma Convergence for SEE-8 Countries 

 

4.2. Beta Convergence 

The analysis of β convergence will be conducted through the models described in section 

3. In this context, this section first will be devoted to the estimation results of absolute β 

convergence and then conditional β convergence. Estimation of absolute and conditional β 

convergence is performed by panel data methods namely pooled OLS, fixed effects models 

(FEM), and random effects model (REM). Selection of appropriate panel data method is done 

by performing F-Test, LM-Test and Hausman Test proposed by Hausman (1978). For 

appropriateness of Pooled OLS over FEM F-Test, while for appropriateness of REM over 

pooled OLS and FEM, LM-Test and Hausman Test performed respectively. For F-Test, as a 

null hypothesis of “no individual effects” ( 00 =
i

H µ: ) tested, for LM-Test “variances of 

individual effects are zero” or ( 02

0 =µσ:H ) and finally for Hausman Test “no correlation 

between random individual effects and explanatory variables” or ( 00 =),(:
iti

XCorH µ ) 

tested. Results for appropriate panel data method selection are given in Table 1. Based on 

these considerations for SEE-8 and whole sample (33 countries) regressions for conditional β 

convergence will be estimated by FEM while for CEE-10 group will be estimated by REM. 

On the other hand, regressions based on absolute β convergence will be estimated by Pooled 

OLS for SEE-8 and whole sample, while for CEE-10 will be estimated by REM.     
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Table 1: Model Selection 

 
Notes: Asterisks *, ** and *** denote statistical significance at the 10 percent, 5 percent and 1 percent 

level, respectively. Source: Author’s Calculations. 

Based on these appropriate panel data model selection results, analysis of β convergence is 

devoted to absolute and conditional β convergence respectively and discussion of results are 

given in following part of the study.  

4.2.1. Absolute Beta Convergence 

The analysis of absolute β convergence is done by estimating equation 2 that is described 

in the previous section. By performing panel data methods, estimation results are given in 

Table 1 for each country groups. The most crucial point in Table 2 is the existence of absolute 

β convergence for each country groups. The coefficient of initial level of income in natural 

logarithm (LY) is negative and significant in each regression for all country groups indicates 

that initially poorer countries in terms of per capita real GDP grow faster than those richer 

countries and catch-up the steady state level of income. The findings in favor of absolute β 

convergence, supports the idea of NGM indicated in introduction section. According to NGM, 

if economies are homogenous and far below steady state level of income, then they will 

record rapid growth performance compared the richer counterparts and eventually catch up 

steady state level of income. In the case of Table 2, SEE-8 countries display similar economic 

structure within the group and far below the income levels of CEE-10 and EU-15, display 

absolute β convergence and the speed of convergence indicated by implied β convergence 

yields higher speed compared to CEE-10 and whole sample including EU-15. As discussed 

for σ convergence, possible explanation could be the efforts for integration process with EU 

and for this purpose financial assistance in implementing the common EU policies which help 

those countries to catch up with the developed member states of EU, increasing capital flows 

after liberalization took place and increasing foreign direct investments which in turn 

accelerates the growth process in those countries. The findings in favor of absolute β 
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convergence in Table 2 support the findings of previous studies such as Barro and Sala-i 

Martin (1991), Neven and Gouyette (1995), Button and Pentecost (1995), Sala-i Martin 

(1996a, 1996b), Yin, et al. (2003), and Cuaresma, et al. (2008) in which older members or 

today’s EU-15 countries are analyzed. On the other hand, Matkowski and Prochniak (2007), 

Vojinovic, et al. (2010), and Cavenaile and Dubois (2011) consider the case by including the 

new members of EU from CEE and achieve the presence of absolute β convergence supports 

the findings in Table 2 in terms of countries from SEE and CEE. 

Table 2. Absolute Beta Convergence 

 
Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). For 

SEE-8 and 33 countries, estimation is done by pooled OLS while for CEE-10 REM is performed. 

Robust standard errors are given in square brackets. Asterisks *, ** and *** denote statistical 

significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Author’s 

Calculations. 

4.2.2. Conditional Beta Convergence  

The analysis of conditional β convergence will be done separately for each country group, 

through equation 3 described in the previous section. As indicated in the previous section, 

components of GDP by expenditure method will be used as control variables in explaining 

growth and convergence process in estimation procedure. In this context, estimation results of 

conditional β convergence are provided in Table 3. In all regressions, the negative 

relationship between initial level of income (LY) and growth (GR) is satisfied which indicates 

the existence of conditional β convergence in line with the arguments of NGM in Table 3. 

However, the most striking point in Table 3 is that the speed of conditional β convergence 

(implied β) calculated by equation 4 corresponds to higher rates and ranges between 18 % and 

22 %. Alongside adding more control variables which result higher speed of convergence, as 

depicted in appendix part, according to model selection results regressions for conditional β 

convergence is estimated by Fixed Effects Model (FEM) causes higher speed of convergence 

as well. Following Islam (1995), Canova and Mercet (1995) use panel data regional data 

while Caselli, et al. (1996) use panel data for a cross-section of countries. Their findings 

reveal that one of the advantages of using panel data over cross-sections one doesn’t 

necessary to hold constant steady state because it can be implicitly estimated using fixed 

effects. By estimating with panel data with fixed effects, the speed of convergence could 

exceed 2 % per annum which is much larger than the speed by estimating cross-sections or 

other panel data models such as random effects or pooled OLS. As discussed for the analysis 

of absolute β convergence, economic rationale behind this finding or possible explanation 

could be SEE-8 countries are the most disadvantageous and laggard countries compared to 

counterparts from EU-15 and CEE-10 in terms of income and structure of economy. On the 

other hand, as it is analyzed in terms of the determinants of growth, private domestic 

expenditures (LINV) are the most leading factor which positively affects growth and 

convergence process as in line with the expectations. This finding also confirms Mankiw et al. 

(1992), Islam (1995), Barro (1997), Yin, et al. (2003) and Vojinovic, et al. (2010). Private 

consumption expenditures (LC) don’t have any affect on growth, while on the contrary to 

expectations, export share in GDP (LX) doesn’t have any affect on growth. Unlike most of 

the studies above, in the second and third regressions government expenditures (LGOV) 
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which is expected to crowd out private domestic investments, positively affect growth. This 

result shows that even government expenditures are expected to be far from efficiency, it 

accompanies with private sector in growth process for those disadvantageous countries. 

Table 3. Conditional Beta Convergence: SEE-8 

 
Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). Robust 

standard errors are given in square brackets. All independent variables except for constant are 

transformed into the natural logarithm and shown by capital l (L). Asterisks *, ** and *** denote 

statistical significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Authors’ 

Calculations. 

The picture differs in terms of convergence speed for CEE-10 countries which have almost 

same duration in candidacy and membership process. In this context, estimation results of 

conditional β convergence for CEE-10 countries are shown in Table 4. In all regressions, 

negative relationship between annual average growth rate and initial level of income (LY) is 

satisfied which indicates the presence of conditional β convergence and confirms the findings 

of NGM in the context of CEE-10 as well. Here the speed of convergence represented by 

implied β is substantially slower than the speed for SEE-8. Even private domestic investments 

(LINV) are the most substantial factor and positively affect growth, inefficient government 

expenditures (LGOV) enter regressions with other control variables causes productivity loses 

and partially crowd out private domestic investments compared to case of SEE-8. As a result, 

the speed of conditional β convergence and growth process is negatively affected by the 

inclusion of government expenditures into the regressions. Presence of conditional β 

convergence for CEE-10 confirms the findings of Matkowski and Prochniak (2007) and 

Vojinovic, et al. (2010) for CEE countries. On the other hand, findings in favor of positive 

effect of private domestic investments on growth and convergence confirm the findings in this 

line with the indicated studies above. Many authors such as Barro (1991, 1997), Barro and 

Lee (1993) indicates the negative effect of government expenditures which is supported by 

the findings in Table 4 while Yin, et al. (2003) and Vojinovic, et al. (2010) couldn’t find any 

significant effect on growth. As in the case of SEE-8, exports (LX) do not have any 

significant effect on growth while consumption expenditures (LC) enter in only one 

regression and do positively affect average growth rate.  
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Table 4. Conditional Beta Convergence: CEE-10 

 
Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). Robust 

standard errors are given in square brackets. All independent variables except for constant are 

transformed into the natural logarithm and shown by capital l (L). Asterisks *, ** and *** denote 

statistical significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Author’s 

Calculations. 

Table 5 provides the results by bringing whole sample including EU-15. In all regressions, 

negative relationship between initial level of income and average growth rate is satisfied and 

yields the presence of convergence in conditional form. The results in Table 5 also supports 

the arguments of NGM which indicates that poorer countries will catch-up richer counterparts 

and retain the same steady income level after controlling steady state income level by control 

variables. After model selection test results, regressions in Table 5 decided to be estimated by 

FEM which yields higher speed of convergence ranges between 7.8 % and 8.7 %. This 

striking finding supports the findings by Canova and Mercet (1995) and Caselli, et al. (1996) 

whom address much larger than 2 % speed of convergence by estimating with FEM. On the 

other hand, private domestic investments (LINV) positively affect growth and stand out as the 

most leading factor in growth and convergence in accordance with expectations through 

above indicated studies in the literature. Unlike in the case of CEE-10, crowding out effect of 

inefficient or lower productive government expenditures (LGOV) reflected only in fourth 

regression in Table 5 while consumption expenditures (LC) have positive effect on growth in 

the same regression. Finally, even export share in GDP (LX) bears positive sign in third and 

fourth regressions; statistically it is insignificant yielding to have not any effect on growth and 

convergence.   
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Table 5. Conditional Beta Convergence: 33 Countries 

 
Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). Robust 

standard errors are given in square brackets. All independent variables except for constant are 

transformed into the natural logarithm and shown by capital l (L). Asterisks *, ** and *** denote 

statistical significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Author’s 

Calculations. 

5. Concluding Remarks 

This paper aims to examine the convergence process of Eastern European countries 

including candidate and potential candidates of EU with EU’s old and developed states. In 

this context, two well known measures of convergence, namely σ and β (absolute and 

conditional) convergence employed for the period 1993-2012 which covers the transition 

period of Eastern Bloc and their integration to EU as well. In terms of σ convergence which is 

measured by the fall or rise in standard deviation of income series reveals that income 

dispersion among each group decreases indicates the presence of σ convergence. On the other 

hand, by performing panel data, presence of both types of β convergence examine and the 

results yield the existence of both types of convergence for each group of countries 

confirming the findings of NGM in which poorer countries by growing faster than their richer 

counterparts and eventually will retain the common steady state level of income. The most 

striking result of the convergence analysis observed in terms of the speed of convergence 

especially for SEE-8 group which consist mainly by candidate and potential candidates of EU 

from South Eastern Europe and EU’s latest entrants aftermath of 2007. The speed of absolute 

β convergence is 3.6 % while the speed of conditional β convergence ranges between 18 % 

and 23 % which is uncommon in conventional convergence literature. 

These findings are worth emphasizing the future prospects of EU enlargement. Even the 

analysis of convergence in this paper is limited to components of GDP by expenditure method 

as determinants of growth and excluding the other important determinants which is 

highlighted by the many conventional convergence studies, it is important that there is a 

tendency for catch-up. Even observed recession in Europe overall and financial turmoil and 

solvency crisis experienced by some major member states and its ongoing negative impact not 

only for those states but also as their main trading partners for the new members and 

candidates, successful coordination and adoption of common EU policies, financial assistance 

of EU (structural funds, etc.) for member states and candidate states, flow of foreign direct 

investments and financial capital movements could be effective mechanisms to record such a 

convergence tendency. Also the findings in favor of convergence could reject the idea of 
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“enlargement will create a burden for EU in the future”. In this context, EU’s enlargement 

process should be maintained despite ongoing debates against this fact.     

References 

[1] Barro R. J. “1991. “Economic Growth in a Cross-Section of Countries.” Quarterly Journal 

of Economics, 106 (2): 407-443. 

[2] Barro R. J. 1997. Determinants of Economic Growth: A Cross-Country Empirical Study. 

Cambridge, MA: The MIT Press. 

[3] Barro R. J. and Sala-i Martin X. 1991. “Convergence across States and Regions.” 

Brookings Papers on Economic Activity, Economic Studies Program, 22 (1): 107-182. 

[4] Barro R. J. and Sala-i Martin, X. 1992. “Convergence.” Journal of Political Economy,  

100 (2): 223-251. 

[5] Barro R. J. and Lee J. 1993. “International Comparisons of Educational Attainment.” 

Journal of Monetary Economics, 32: 363-394. 

[6] Baumol W. 1986. “Productivity Growth, Convergence, and Welfare: What the Long-Run 

Data Show.” American Economic Review, 76 (5): 1071-1085.  

[7] Button K. J. and Pentecost E. J. 1995. “Testing for Convergence of the EU Regional 

Economies.” Economic Inquiry, 33 (4): 664-671.  

[8] Canova F. and Mercet A. (1995). “The Poor Stay Poor: Non-Convergence across 

Countries and Regions.” Economics Working Papers, Department of Economics and 

Business Universitat Pompeu Fabra, 137, 1-37. 

[9] Caselli F., Esquivel G. and Lefort F. 1996. “Reopening the Convergence Debate:  New 

Look at Cross-Country Growth Empirics.” Journal of Economic Growth, 1 (3): 363-389.  

[10] Cass D. 1965. “Optimum Growth in an Aggregative Model of Capital Accumulation.” 

The Review of Economic Studies, 32 (3): 233-240. 

[11] Cavenaile L. and Dubois D. 2011. “An Empirical Analysis of Income Convergence in 

the European Union.” Applied Economics Letters, 18 (17): 1705-1708.  

[12] Cuaresma J. C., Grünwald D. R. and Silgoner M. A. 2008. “Growth, Convergence and 

EU Membership.” Applied Economics, 40 (5): 643-656.   

[13] Hausman J. A. 1978. “Specification Tests in Econometrics.” Econometrica, 46 (6): 1251-

1271. 

[14] Islam N. 1995. “Growth Empirics: A Panel Data Approach.” Quarterly Journal of 

Economics, 110 (4): 1127-1170. 

[15] Koopmans T. 1965. “On the Concept of Optimal Economic Growth.” In The 

Econometric Approach to Development Planning, pp. 225-87. Amsterdam: North Holland. 

[16] Lucas R. E., Jr. 1988. “On the Mechanics of Economic Development.” Journal of 

Monetary Economics, 22: 3-42. 

[17] Mankiw N. G., Romer D. and Weil D.N. 1992. “A Contribution to the Empirics of 

Economic Growth.” Quarterly Journal of Economics, 107 (2): 407-437. 

[18] Matkowski Z. and Prochniak M. 2007. “Economic Convergence between the CEE-8 and 

the  European Union.” Eastern European Economics, 45 (1): 59-76.  

[19] Neven D. and Gouyette C. 1995. “Regional Convergence in the European Community.” 

Journal of Common Market Studies, 33 (1): 47-65. 

[20] Ramsey F. P. 1928. “A Mathematical Theory of Saving.” The Economic Journal, 38 

(152): 543-559. 

[21] Romer P. M. 1986. “Increasing Returns and Long-Run Growth.” Journal of Political 

Economy, 94 (5): 1002-1037. 



Çolak O., Regional Science Inquiry, Vol. VII, (1), 2015, pp. 69-81 

 

81 

[22] Romer P. M. 1990. “Endogenous Technological Change.” Journal of Political Economy, 

98 (5): 71-101. 

[23] Sala-i Martin X. 1996a. “Regional Cohesion: Evidence and Theories of Regional Growth 

and Convergence.” European Economic Review, 40 (6): 1325-1352. 

[24] Sala-i Martin X. 1996b. “The Classical Approach to the Convergence Analysis.” The 

Economic Journal, 106: 1019-1036. 

[25] Solow R. 1956. “A Contribution to the Theory of Economic Growth.” The Quarterly 

Journal of Economics, 70 (1): 65-94. 

[26] Vojinovic B., Oplotnik Z. J. and Prochniak M. 2010. “EU Enlargement and Real 

Economic Convergence.” Post-Communist Economies, 22 (3): 303-322.   

[27] Yin L., Zestos G. K. and Michelis L. 2003. “Economic Convergence in the European 

Union.” Journal of Economic Integration, 18 (1): 188-213. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


