
Mariusz Próchniak

REAL ECONOMIC CONVERGENCE BETWEEN CENTRAL AND EASTERN EUROPE AND THE EUROPEAN UNION
Department of Economics II

Warsaw School of Economics

Al. Niepodległości 162

02-554 Warszawa, POLAND

tel.: +48 225648633

e-mail: mproch@sgh.waw.pl

Abstract

The paper aims to assess the real economic convergence between the ten CEE countries that accessed the EU in 2004 and 2007 (Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia) and the EU ‘core’ (EU-15). Two aspects of income-level convergence are analysed:  convergence and  convergence. The  convergence means that less developed countries grow faster than more developed ones. The  convergence exists when income differentiation between economies decreases over time. 


We verify the convergence hypotheses using regression equations.  convergence is analysed by comparing the average annual GDP per capita at PPP growth rate with the initial GDP per capita level.  convergence is verified by calculating the trend line of standard deviation of GDP per capita levels between the economies. 


The analysis is very detailed. First, the calculations are conducted for the whole period 1993-2007 as well as for shorter subperiods. Second, the calculations are run for the whole sample of 10 CEE countries as well as for more homogenous group of 8 CEE countries. 


The main findings are as follows: (1) There is a clear-cut convergence among the ten EU accession countries of CEE as to their income levels. (2) Comparing the CEE-10 countries with the CEE-8 ones, the convergence is much stronger in the latter group. (3) The CEE countries reveal a strong economic convergence towards the EU. (4) The convergence accelerated in the second half of the analysed period.
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1. Introduction
The concept of real economic convergence includes two aspects: (a) tendency towards the equalisation of income and development levels, which may be called income-level or growth convergence, (b) tendency among the countries towards the conformity of their business cycles, which may be called cyclical convergence. Both concepts of economic convergence are basically independent and have to be tested separately. The countries coming closer as regards their income levels need not reveal similar cyclical fluctuations and vice versa, the countries with similar cyclical patterns need not come closer as regards their income levels.


While the traditional trade theory (Viner, 1950) implied that economic integration would lead to more convergence, some newer theories (Krugman, 1991) warned that integration might also result in rising income inequalities. The same is suggested by new theories of economic growth which refer to R&D efforts and brain drain. New models of economic growth (Romer, 1986, 1990; Lucas, 1988) do not confirm the existence of convergence. One of the most comprehensive empirical studies (Ben-David, 2000) concluded that per capita income levels throughout the world over the period 1960-1985 have rather diverged. New empirical studies suggest that the tendency towards income-level convergence is present within homogeneous groups of countries, but rather absent in case of differentiated groups.

Thus, the debate about economic convergence and the effects of integration is by no way closed. This means that there is still much room for discussion about the factors conducive to economic convergence or divergence, and a need for empirical research focusing on different groups of countries. 


This paper aims to assess income-level convergence among the ten CEE countries that accessed the EU in 2004 and 2007: Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovak Republic, and Slovenia, as well as their convergence to the EU ‘core’ (EU-15). To perform the analysis in detail, we test the catching-up process both in the whole group of ten CEE countries (CEE-10) as well as in the more homogenous group of CEE-8 countries, i.e. the countries which joined the EU in 2004.


The paper consists of seven parts. Section 1 is this introduction. Section 2 describes the methodology and the data used. Sections 3 and 4 present the empirical results of testing  and  convergence for the CEE-10 and CEE-8 countries. Section 5 presents the convergence of the CEE towards the EU-15. Section 6 gives a brief comparison of our results with other empirical studies. Section 7 concludes.
2. Methodology and Data
One of the most important conclusions from neoclassical models of economic growth (Solow, 1956; Mankiw et al., 1992) is their confirmation of income-level convergence, or more precisely, conditional -convergence. This means that a less developed economy (with a lower GDP per capita) tends to grow faster than a more developed one. The convergence is conditional because it takes place when both economies tend to reach the same steady-state. If the less developed economy always grew faster, we would deal with absolute convergence.


Another measure is -convergence. It appears if income differences between the economies concerned decrease over time. Income differentiation can be measured by the variance or standard deviation of GDP per capita. -convergence is a necessary but not sufficient condition for the existence of -convergence. Income differences between countries can rise and at the same time less developed countries may develop faster (Barro and Sala-i-Martin, 1992).


The main argument behind the convergence hypothesis is that, given the same exogenous technology, countries with low per capita income and low capital per worker would offer higher returns to capital. This would attract more foreign capital, insuring a higher accumulation rate and faster growth. The evident condition is that the economies concerned are open. 


Empirical results on income-level convergence depend to a large extent on the homogeneity of analysed group of countries. The analyses that include more or less similar economies (e.g. OECD members) confirm the existence of convergence, whereas the analyses comprising different groups of countries bring some evidence of income-level divergence.


Let us present the conclusions from the Solow model concerning the conditional -convergence. In particular, we wish to show that (i) an economy starting from a low GDP per capita level (and low capital per worker) and tending towards a steady-state may grow faster than the economy starting from a higher income and capital level; (ii) economies approaching different steady-states need not converge.


The basic equation which describes the drive of the economy towards a steady-state in the Solow model is:
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where: k ( capital per unit of effective labour, 
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 ( increase of capital per effective labour unit, gk ( growth rate of capital, n ( growth rate of population, x ( rate of exogenous technical progress, ( ( rate of capital depreciation, s ( saving rate, f(k) ( production function.


Since output is proportional to capital (according to the neoclassical production function), similar equations characterise the dynamics of GDP per unit of effective labour.


The best way to prove (i) is to draw both parts of equation (1b) on the chart. This is shown in Figure 1a. The growth rate equals the vertical distance between the curve sf(kt)/kt and the line n + x + ( .The economy starting from capital level k0 and reaching the steady-state capital value k* would reveal a decreasing growth rate. Thus, less developed economy would grow faster than a more developed one.


The convergence is conditional because it is limited to the situation when both economies tend to reach the same steady-state. In order to prove (ii), let us consider two countries: a poor one and a rich one, with different saving rates. Since saving rate in the rich country is higher, the steady-state value of capital in the rich country is also higher than in the poor country. This is shown in Figure 1b. Although the rich country starts from a higher capital level, now it also reveals a more rapid growth, because it tends to a different steady-state than the poor country. In this case, both economies would not converge. Thus, we have proved that -convergence is conditional.

Figure 1

Economic growth in the Solow model


An important target of empirical research is to estimate the value of parameter , which determines the speed of convergence towards the steady-state, according to the following equation:
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The parameter  informs what part of the distance from the steady-state the economy is covering during one period. For example, if  = 0.02, the economy covers annually 2% of the distance.


In order to calculate  in an empirical analysis, we have to estimate the following regression equation:
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This equation allows us to verify the existence of -convergence. The explained variable is the average annual growth rate of GDP per capita between period T and 0 while the explanatory variable is GDP per capita level in period 0. If parameter 1 is negative, -convergence exists. In such a case we can derive the value of  from:
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In order to verify the -convergence hypothesis, we estimate the trend line of dispersion in income levels between countries:
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The explained variable is the standard deviation of log GDP per capita levels between the economies while the explanatory variable is the time variable (t = 1,…,15 for the period 1993-2007). If parameter 1 is negative, -convergence exists.

The analysis is based on GDP per capita at purchasing power parity (in US$) statistics derived from International Monetary Fund (IMF, 2007). All the GDP per capita data are analysed in a natural-logarithm form.
3. Convergence among the CEE-10 Countries

Here we wish to test empirically the existence of - and -convergence among the CEE-10 countries. It is interesting to see whether the less developed economies in this region grew faster than the more developed ones during the transition period. 

Due to the similar development level, similar economic structures, and largely the same course of economic reforms, but also due to regional cooperation and common policies aimed at the EU accession, the CEE countries should reveal some income-level convergence. The more so because the EU has pursued a deliberate structural and regional policy aimed at reducing development differences. Financial aid was mainly addressed to less developed regions and countries to stimulate their economic growth.

It is possible that the convergence in CEE-10 countries will not be so strong as in the case of CEE-8 countries, which are more homogenous economies. However, our results should also confirm the existence of convergence in the enlarged group of CEE countries.
3.1. -convergence

In order to verify -convergence, we have estimated the slope of regression equation (3) for the whole period 1993-2007 and for two subperiods: 1993-2000 and 2000-2007. The results are presented in Table 1 and Figure 2. 

Table 1
Regression results for -convergence (CEE-10)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence
	

	1993-2007
	0.2470
	–0.0201
	1.81
	–1.31
	0.107
	0.228
	0.1756
	yes
	0.0236

	1993-2000
	0.0141
	0.0044
	0.07
	0.20
	0.944
	0.847
	0.0050
	no
	–

	2000-2007
	0.3740
	–0.0313
	2.58
	–1.99
	0.033
	0.082
	0.3313
	yes
	0.0354


Figure 2
GDP per capita growth rate over the period 1993-2007
and the initial GDP per capital level (CEE-10)
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The first column in Table 1 indicates the period. The next columns give the estimated values of parameters 0 and 1, t-statistics, p-values, and R2. The last two columns inform about the existence of -convergence (answer is ‘yes’ if GDP growth rate is negatively correlated with the initial income level), giving the estimated value of  coefficient.


The results confirm the existence of weak -convergence during 1993-2007. It means that less-developed countries within the group grew on average faster than more-developed ones, but this is not well confirmed by statistical results. The slope of the regression line is significant at p-value of only 0.228. The R-square coefficient equals 18%.

The Baltic states, the poor CEE economies in 1993 with GDP per capita between US$4,712 and US$6,222, grew the most dynamically during 1993-2007, with the average growth rate exceeding 7% (and in the case of Latvia and Estonia – exceeding 9%). The newest two EU members: Bulgaria and Romania do not follow the pattern of economic growth revealed by the Baltic states. Although the 1993 GDP per capita levels of these two countries (US$5,452 in Bulgaria and US$4,867 in Romania) were comparable to that of the Baltic states, their growth rates during 1993-2007 were not so high as in the Baltics (Romania achieved the growth rate of 6% and Bulgaria that of 5%). Poland, with a slightly higher initial GDP per capita level (US$6,299 in 1993), showed a growth rate of 6.9% during 1993-2007. Except Bulgaria and Romania, slow economic growth was also recorded in the Czech Republic (5.6%). However, the low growth rate of the Czech economy is consistent with the convergence hypothesis because, in 1993, the Czech Republic was the richest CEE-10 economy with the GDP per capita of US$11,640. Due to catching-up, the differences in GDP per capita levels in the CEE-10 countries in 2007 were smaller than in 1993, ranging from US$10,973 in Bulgaria to US$26,576 in Slovenia. Poland noted a GDP per capita of US$16,599 in 2007.

The estimated value of  coefficient for the entire period is 2.36%. This indicates quite slow income-level convergence among the CEE-10 countries. If the average growth patterns observed in 1993-2007 are maintained, the CEE-10 countries would need about 30 years to reduce the gap by half to their common hypothetical steady state.

A more precise analysis shows that the catching-up process of the CEE-10 countries was observed only in the period 2000-2007 whereas during the years 1993-2000 the convergence tendencies were not recorded. The coefficient  in the years 2000-2007 amounted to 3.54% and it was higher than in the whole analyzed period (2.36%). It is likely that faster convergence in the second subperiod was linked to EU enlargement. In the early years of transition, adjustment and structural policies were not yet strongly pursued. When approaching EU accession, the less-developed countries within this group managed to accelerate their growth. This is best evidenced by the Baltic states, which grew rapidly in the 2000s.

Figure 2 shows a negative correlation between the average annual GDP per capita growth rate over the period 1993-2007 and the initial GDP per capita level. Although the trend is negative, the points indicating the position of individual countries do not fit very well the regression line, confirming a weak income-level convergence.
3.2. -convergence

As our research has confirmed the existence of -convergence among the CEE-10 countries, we would also like to know whether income differentiation among them has also decreased. In order to answer this question, we have to test -convergence.


Although the less advanced CEE-10 countries grow in general faster than the more advanced ones, income dispersion between them need not decrease systematically. There are various random demand and supply shocks, both internal and external, that affect the individual economies and throw them temporarily away from the path towards the steady-state.


To test -convergence we analyse the tendency of income dispersion by estimating the trend line of standard deviation of log GDP per capita. The calculations were made for the whole period 1993-2007 as well as for two subperiods: 1993-2000 and 2000-2007. The results are presented in Table 2 and Figure 3. -convergence exists if the trend line slopes down, meaning that income dispersion tends to decline.

Table 2
Regression results for -convergence (CEE-10)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence

	1993-2007
	0.3401
	–0.0025
	36.83
	–2.48
	0.000
	0.027
	0.3217
	yes

	1993-2000
	0.3077
	0.0054
	67.55
	6.02
	0.000
	0.001
	0.8581
	no

	2000-2007
	0.3461
	–0.0079
	113.93
	–13.13
	0.000
	0.000
	0.9664
	yes


Figure 3
Standard deviation of GDP per capita, 1993-2007 (CEE-10)
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The results included in Table 2 confirm the existence of -convergence in the entire period 1993-2007 and in the subperiod 2000-2007. The standard deviation of log GDP per capita levels decreased from 0.31 in 1993 to 0.29 in 2007.

Figure 3 shows that income dispersion among the CEE-10 countries increased in the years 1993-1999. From 1999 onward, the dispersion of GDP per capita levels decreased systematically, as confirmed by excellent regression results for the period 2000-2007.
4. Convergence among the CEE-8 Countries

Here we wish to test empirically the existence of - and -convergence in the CEE-8 countries. We expect that these countries confirm better the convergence hypotheses than the CEE-10 countries. 
4.1. -convergence

Table 3 and Figure 4 present the results of testing -convergence for the CEE-8 countries.

As we can see, the CEE-8 countries have developed in line with the -convergence hypothesis during 1993-2007. The countries with lower 1993 GDP per capita level revealed on average a more rapid economic growth than countries with higher GDP per capita.


The catching-up process of the CEE-8 countries is rapid. The  coefficient for the whole period equals 6.08%. This means that, if the average economic growth patterns observed in the years 1993-2007 are maintained, the CEE-8 countries will need about 11 years to decrease by a half their distance towards the hypothetical common steady-state. The credibility of our results is strengthened by a very good fit of the regression line to the empirical data: R-square coefficient equals 77% and p-value of the initial income is 0.004. 

A rapid convergence of the CEE-8 group is clearly visible in Figure 4. The regression line is quite steep and fits very well to the points representing the position of individual countries.

Table 3
Regression results for -convergence (CEE-8)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence
	

	1993-2007
	0.4379
	–0.0409
	5.38
	–4.48
	0.002
	0.004
	0.7700
	yes
	0.0608

	1993-2000
	0.2884
	–0.0255
	2.66
	–2.10
	0.037
	0.081
	0.4231
	yes
	0.0281

	2000-2007
	0.7132
	–0.0673
	3.94
	–3.47
	0.008
	0.013
	0.6680
	yes
	0.0909


Figure 4
GDP per capita growth rate over the period 1993-2007
and the initial GDP per capital level (CEE-8)
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The detailed analysis shows that the catching-up process accelerated in the 2nd part of the analysed period. The  coefficient for the years 1993-2000 equaled 2.81% and it increased to 9.09% for the period 2000-2007.

Comparing the CEE-10 countries with the CEE-8 ones, we see that the convergence in the latter group is more rapid (the  coefficient for the whole period equals 6.08% for CEE-8 and 2.36% for CEE-10) and the regression line fits better the empirical data (R2 = 77% for CEE-8 and 18% for CEE-10). The above results are in line with our research hypothesis of a more rapid convergence in the CEE-8 group. Thus, our analysis shows that economic growth paths of Romania and Bulgaria differ from the development patterns of the remaining CEE countries. The possible reasons of that are the differences in institutional framework and in the progress of structural reforms, longer transformation recession, and the delayed integration with the EU. All these factors implied that Bulgaria and Romania did not grow so fast as resulted from their low initial income level.
4.2. -convergence

Table 4 and Figure 5 present the results of testing -convergence hypothesis for the CEE-8 countries.
Table 4
Regression results for -convergence (CEE-8)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence

	1993-2007
	0.3405
	–0.0120
	55.36
	–17.74
	0.000
	0.000
	0.9603
	yes

	1993-2000
	0.3287
	–0.0091
	29.95
	–4.16
	0.000
	0.006
	0.7430
	yes

	2000-2007
	0.2637
	–0.0137
	129.04
	–33.84
	0.000
	0.000
	0.9948
	yes


Figure 5
Standard deviation of GDP per capita, 1993-2007 (CEE-8)
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The CEE-8 countries revealed a strong -convergence during 1993-2007. The differences in income levels were decreasing systematically as confirmed by very good statistical properties of the regression equation (R2 = 96% and p-value = 0.000 for the period 1993-2007).


The detailed analysis of Figure 5 indicates that the differences in GDP per capita levels decreased in almost all the years of transformation. They slightly increased only in 1993-1995 and 1999.


Comparing the CEE-10 countries with the CEE-8 ones, we see that income differentiation between 8 new EU member states falls more rapidly than in the wider group encompassing also Bulgaria and Romania.

5. Convergence towards the EU-15
Here we wish to test empirically the existence of - and -convergence between the CEE-10 countries and the EU-15. It is interesting to see whether the income gap between these countries tended to diminish during the transition period.
5.1. -convergence

Our analysis confirms the existence of -convergence between the CEE-10 countries and the EU-15. -convergence has been evidenced for 25 individual countries as well as two regions (the average for the 15 old EU members and the average for the ten new EU entrants). The results are presented in Table 5 and Figure 6.
Table 5
Regression results for -convergence (CEE-10 & EU-15)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence
	

	25 countries of the enlarged EU

	1993-2007
	0.2418
	–0.0197
	5.79
	–4.46
	0.000
	0.000
	0.4641
	yes
	0.0230

	1993-2000
	0.0844
	–0.0035
	1.51
	–0.60
	0.145
	0.554
	0.0154
	yes
	0.0036

	2000-2007
	0.3917
	–0.0337
	7.13
	–6.04
	0.000
	0.000
	0.6133
	yes
	0.0385

	2 regions (CEE-10 and EU-15)

	1993-2007
	0.2666
	–0.0229
	.
	.
	.
	.
	1.0000
	yes
	0.0276

	1993-2000
	0.1608
	–0.0120
	.
	.
	.
	.
	1.0000
	yes
	0.0125

	2000-2007
	0.4140
	–0.0368
	.
	.
	.
	.
	1.0000
	yes
	0.0426


Figure 6
GDP per capita growth rate over the period 1993-2007
and the initial GDP per capital level (CEE-10 & EU-15)
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Table 5 shows that all the member countries of the enlarged EU (except Malta and Cyprus) have developed in line with the convergence hypothesis. Less-developed countries in this group recorded higher economic growth than more-developed ones.

In 1993, all the CEE-10 countries recorded lower GDP per capita levels than the EU-15 countries. The Czech Republic and Slovenia, initially the richest CEE-10 economies, had a 1993 GDP per capita of US$11,640 and US$10,960 respectively, which was less than Portugal’s (US$13,927), the poorest EU-15 economy. The CEE-10 countries grew faster in general than the old EU members in the period 1993-2007, but this was not the rule. The most atypical cases are Ireland, Luxembourg, Romania, and Bulgaria. Ireland and Luxembourg displayed relatively high growth rates (7.8% and 5.4% respectively) compared with their initial income levels. On the other side, Romania and Bulgaria which was placed far behind as regards the 1993 income level noted the economic growth rate at the level comparable to that of wealthier EU-15 countries.

In 1993, the average GDP per capita level in the CEE-10 area (US$6,797) was slightly more than one-third of the average GDP per capita of the EU-15 area (US$18,965). But the EU accession countries grew on average faster than the old EU members, leading to decreased income inequalities between both groups. In 2007, average income per capita in the CEE-10 equaled US$16,846 which was almost 50% of the average income per capita of the EU-15 area (US$33,842).

The catching-up process accelerated in the second part of the period as EU enlargement approached. The  coefficient for 25 countries rose from 0.36% to 3.85% between the periods 1993-2000 and 2000-2007 while the  coefficient for the two regions rose from 1.25% to 4.26%. The acceleration of the convergence process was partly caused by further trade liberalization, including significant tariff cuts. CEE-10 countries also adapted better to EU technical standards, which was conducive to the development of international trade. Moreover, the FDI inflows to these countries peaked in this period.

Figure 6 shows that the average annual growth rate of the 25 current EU members during 1993-2007 was inversely related to their initial GDP per capita level. In the Figure, the position of individual countries is marked by dark rhombuses (CEE-10 countries) and triangles (EU-15 members). The estimated trend line for the 25 countries has a slope –0.0197, which implies that the -coefficient is 2.30%. The value of R2 is deteriorated mainly due to several countries (Ireland, Luxembourg, Romania, and Bulgaria as well as Latvia and Estonia) that diverge considerably from the common experience.

The convergence is also seen in a regional approach. The big squares in Figure 6 present the initial average GDP per capita level and the average GDP growth rate in the CEE-10 and the EU-15 area. The average growth rate in the CEE-10 was higher than in the EU-15 while the initial GDP per capita was lower. The trend line for these two regions has a slope –0.0229 with the -coefficient equal to 2.76%.

The above analysis indicates a relatively slow income-level convergence between the new EU entrants and the old EU members. Hence, we should not expect a rapid equalization of income levels between the CEE-10 and EU-15. The coefficient  of 2.30-2.76% indicates that, if the average economic growth patterns observed in the years 1993-2007 are maintained, the countries of the enlarged EU would need 25-30 years to decrease by half the distance to their common hypothetical steady state.
5.2. -convergence

The CEE-10 countries also reveal -convergence towards the EU-15, both in the country-by-country examination and in a regional approach. The results are presented in Table 6 and Figure 7.

Table 6
Regression results for -convergence (CEE-10 & EU-15)
	Period
	0
	1
	t-stat. (0)
	t-stat. (1)
	p-value (0)
	p-value (1)
	R2
	-convergence

	25 countries of the enlarged EU

	1993-2007
	0.6092
	–0.0090
	56.04
	–7.54
	0.000
	0.000
	0.8139
	yes

	1993-2000
	0.5742
	–0.0009
	138.64
	–1.11
	0.000
	0.310
	0.1703
	yes

	2000-2007
	0.5882
	–0.0178
	408.52
	–62.46
	0.000
	0.000
	0.9985
	yes

	2 regions (CEE-10 and EU-15)

	1993-2007
	0.5349
	–0.0107
	63.67
	–11.58
	0.000
	0.000
	0.9116
	yes

	1993-2000
	0.5142
	–0.0063
	92.62
	–5.69
	0.000
	0.001
	0.8436
	yes

	2000-2007
	0.4958
	–0.0179
	133.78
	–24.37
	0.000
	0.000
	0.9900
	yes


Figure 7
Standard deviation of GDP per capita, 1993-2007 (CEE-10 & EU-15)
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Table 6 shows that income differences diminished among the 25 current EU members and between the CEE-10 region and the EU-15 area in the whole period 1993-2007. For this period, the slope of estimated regression equations is negative (–0.0090 for the 25 countries and –0.0107 for the two regions).

Figure 7 presents the tendency of the standard deviation of log GDP per capita levels. As we can see, income differences between the CEE-10 countries and the old EU members revealed generally a decreasing tendency. The most evident and systematic fall in income differences took place in the second half of the analysed period, i.e. in the years 2000-2007.

The standard deviation of log GDP per capita levels decreased from 0.57 in 1993 to 0.45 in 2007 among the 25 countries and from 0.51 to 0.35 between the two regions. However, income differences between CEE-10 and EU-15 are still very large.
6. Comparison with Other Empirical Studies
There are many analyses of income-level convergence inside the CEE countries and between this group and the EU (e.g. Baldwin et al., 1997; Boone and Maurel, 1998; Breuss, 2001; Estrin et al., 2001; European Commission, 2001; Doyle et al., 2001; Lejour et al., 2001; Mart(n et al., 2001; Sarajevs, 2001; Marini, 2003; EEAG, 2004; Kaitila, 2004; Varblane and Vahter, 2005; Vojinovič, 2006). When comparing our findings with the results of other empirical analyses, there are some differences caused by different source data, countries, indicators analysed, and the period covered. 

For example, Sarajevs (2001) gives the detailed analysis of convergence of the CEE-11 countries (10 new EU members and Albania) based on annual data for 1991-1999. The analysis includes mainly the convergence towards the EU-15, but the convergence between the particular CEE countries is also tested. The CEE-11 group confirms the existence of absolute -convergence regardless of the model used (the author uses dynamic models based on panel data). A clear-cut convergence also exists in two narrower subgroups: CEE-8 countries and the Baltics. On the other side, in the CEE-5 group (new EU members except the Baltics), in the 3 biggest economies (Czech Republic, Poland, and Hungary) and in 3 Balkan states (Albania, Bulgaria, and Romania) the convergence is less visible (being confirmed by some models and rejected by the others).


Kaitila (2004) analyses absolute -convergence for the CEE-7 countries (new EU members except Slovenia). The period varies between the particular countries: it begins when the transformation recession stopped (i.e. between 1991 and 1994) and it ends in 2001. The results show that there exists a negative relationship between average annual economic growth rate in the analysed period and the initial income level. The estimated trend line fits very well to the empirical points (R2 = 66%), confirming clearly -convergence. Kaitila also analyses the existence of -convergence using panel data (confronting annual GDP growth rates with the income level from the previous year). In these models, the convergence is not so clear. For the period 1995-2001 the relationship between the rate of economic growth and the initial income level is negative with  coefficient of 3.4% (R2 = 11%)
. However, the results for the period 1994-2001 are not statistically significant.

Varblane and Vahter (2005) analyse absolute -convergence in the CEE-10 countries during 1993-2004. They use 3-year-averaged panel data: they divide the analysed period into three subperiods (1993-1996, 1997-2000 and 2001-2004) and obtain three observations for each country. GDP is calculated in relation to the average GDP per capita level seen in the EU-15. The results depend on the method of estimating the model. When pooled least squares method is used, the coefficient on initial income is negative but insignificant (p-value = 0.707), meaning – in the opinion of authors – that there is no convergence. However, when fixed effects method is used, the coefficient on initial income is negative and significant, confirming the existence of -convergence.

Our own previous analyses on the subject (Matkowski and Próchniak, 2004, 2005, 2006, 2007; Próchniak, 2006; Próchniak and Rapacki, 2007) indicated a weaker speed of convergence in the CEE countries.


As we can see, our results on convergence for the CEE countries are generally in line with the results obtained by other researchers. Despite the differences in the length of the period, the number of countries, and the methodology, almost all the analyses indicate that economic growth paths of the CEE countries confirm the existence of income-level convergence.

The EU enlargement gave also rise to some theoretical papers on convergence. Kejak et al. (2004) extended the two-sector Uzawa-Lucas endogenous growth model so as to explain the growth path of new EU countries. They used this model to estimate the speed of income equalisation between Poland, Czech Republic, and Hungary, and the EU-15. Under an optimistic assumption of the growth rate of 4%, Poland would achieve the current GDP per capita average level of EU-15 in 35 years, Czech Republic – in 23 years, and Hungary – in 30 years. However, under a more realistic assumption about the growth rate of 3%, the Czech Republic may suffer from a temporary recession just after the EU accession whereas Poland and Hungary would face the recession a little later, after the strong growth at the beginning of their EU membership. 


The EEAG report (EEAG, 2004) gives some estimates on the catching-up process of CEE countries. The most optimistic data suggest that Slovenia would reach the income level equal to 90% of the future average for the euro area in 30 years. In the same time, the Czech Republic, Hungary and the Slovak Republic would achieve 75-80% of the EU-12 average, whereas Poland and the Baltic states 65-70%.

7. Summary
1. There is a clear-cut convergence among the ten EU accession countries of CEE as to their income levels. The GDP growth rates in the period 1993-2007 were generally negatively correlated with the initial GDP per capita level. Income differences between individual countries tended to diminish. 

2. Comparing the CEE-10 countries with the CEE-8 ones, the convergence (both  and ) is much stronger in the latter group. It results from atypical economic growth paths of Romania and Bulgaria. These countries, with low 1993 per capita income, did not develop rapidly in the years 1993-2007.
3. All the considered CEE countries reveal a strong economic convergence towards the EU. The accession countries tend to develop faster than the elder EU members. As the result, the income gap between CEE and EU is generally decreasing, although it still remains very large. 
4. The detailed analysis indicates that the convergence observed both inside the CEE group and towards the EU accelerated in the second half of the analysed period.
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� This coefficient is calculated according to a different formula than in our analysis.
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