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ABSTRACT The real benefits of integrating different economic areas 
and regions into one common economic, monetary, and sometimes 
also fiscal area are among the most important issues to be resolved 
because the win-win situation for all participants should prevail 
unless the Member States or local authorities lose their interest in 
further participation. In this study, we compare the speed and the 
real benefits of economic integration between the three groups of 
Member States that emerged following the last big EU enlargement. 
The first group is composed of the so-called old EU Member States.  
The second group represents the countries that achieved full 
membership in 2004 (the so-called new Member States), and in the 
third group, there are the countries that are now in the negotiation 
process for EU membership. We then draw from the experience of 
these new Member States to derive implications for a possible new 
round of EU enlargement. The conclusion of this paper is therefore 
supposed to be some kind of direction for the new candidate 
countries. The results offer an answer to the question of what degree 
of convergence the new EU10 Member States reached within certain 
macroeconomic fundamentals during the period of their accession 
negotiations 
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1 Introduction 
 
The Central and Eastern European countries’ prospects of joining the European 
Union heavily depend on, inter alia, the introduction of structural reforms in the 
way of acquiring certain institutional attributes, and on economic policies to 
correlate with a higher degree of convergence with those of the EU. This paper 
analyses the convergence performance of the old EU Member States, the EU10 
new Member States,1 and the group of the EU candidate countries. Due to the 
relative openness and the close economic relations between transition economies 
in Central and Eastern Europe, economic interactions, or lack thereof, are likely to 
be revealed by the behaviour of macroeconomic fundamentals. The basic problem 
of this macro-region is a relatively low level of economic, social and territorial 
cohesion. All the CEE countries embarked upon an uneasy road of privatising 
state-owned companies that had to undergo critical restructuring along the way. At 
the same time, these countries have striven to establish a workable framework for 
international trade and cooperation to facilitate the transition process. A decrease 
in the real income of the population will quickly affect the legal economy by 
shrinking demand, which in turn will result in falling revenue for the retail trade, 
in small enterprise bankruptcies, in a decrease in GRP (Gross Regional Product), 
and in a reduction in regional budget revenues. Thus, a question arises as to how 
successful the countries have been in achieving a certain degree of natural 
economic integration. One way to answer this question is to perform a test for 
convergence in macroeconomic fundamentals in the CEE countries. In doing so, 
we extend the growth convergence methodology to a set of selected 
macroeconomic fundamentals in order to obtain a broader picture of one aspect of 
the economic transition. The further a country is in its transition process towards a 
market economy, the more important the standard neoclassical determinants of 
economic growth become. If the growth process is described adequately by the 
neoclassical determinants of growth (along the lines of Ramsey, 1928, Solow, 
1956, or Cass, 1965), then some clear forecasts regarding the long-run co-
movement of macroeconomic aggregates follow.  
 
There are some related studies that complement ours. Henrekson, Thorstensson, 
and Thorstensson (1997) examine the role of trade and institutional integration in 
economic growth, using a purely empirical approach in the European Community 
(EC), and the European Free Trade Area (EFTA) countries along with a sample of 
OECD countries. In their study using a cross-sectional analysis, they found that 
joining the EU or EFTA enhances growth. By using a panel regression, Crespo-
Cuaresma, Ritzberger-Grünwald, and Silgoner (2002) examine the impact of 
European integration on economic growth of the current EU Member States. They 
find that the length of EU membership has a significant and positive effect on 
growth, and that it is higher in poor countries, suggesting an asymmetric impact of 
EU membership. These studies solely focus on a regression analysis of the relation 
between membership and growth without providing an underlying theoretical 
framework, or they discuss the importance of real convergence for potential EU 
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candidate countries, along with its policy implications for some preliminary 
estimates of convergence development in these economies. Martin and Velázquez 
(2001), Wagner and Hlouskova (2002), Boldrin and Canova (2003), Vojinović 
and Oplotnik (2008, 2010) provide a descriptive analysis of how different 
experience of convergence affected economic growth in the recent EU Member 
States after joining the EU that employs different growth scenarios. Economic 
cohesion, as measured by gross domestic product (GDP) per capita verified by 
purchasing power parity (PPP), is expected to increase in 2010–2020, and that 
would be the opposite of the tendencies observed in the 1997–2003 period. They 
examine the beneficial effects of EU membership, and how long it will take the 
EU candidate countries (now the new EU10 Member States) to fully complete the 
convergence process. They emphasise the importance of national policies to 
achieve a sustained period of significant economic growth above the EU average, 
and hence real convergence towards the EU standards. 
 
2 Data and a Choice of Groups 
 
The analysis focuses on the new EU10 Member States. In this context, especially 
Eastern European countries (including Cyprus and Malta) and hence, excludes 
other transition economies. It uses monthly data from 29 countries. In the first 
group there are the representatives of the old EU15 Member States. The new 
EU10 Member States are in the second group of the analysis sample. In the third 
group there are some countries that attempt to adopt the neoclassical growth 
model on their way towards the EU. These two countries are at the moment 
Albania and Croatia, while Romania and Bulgaria have become full members of 
the EU. 
 
When choosing countries, we also take into account the data problems in other 
transition countries such as Russia, Ukraine, and Belarus. Data availability and 
reliability are often questionable in these countries. Only recently have these 
countries adopted the IMF standards for data collection and purification. 
Furthermore, frequent changes in measurement methodology make their data 
rather inconsistent. The data span is from January 1993 to December 2003. 
Monthly data on real industrial output, money aggregate (M1), producer and 
consumer prices, and nominal and real interest rate spreads were compiled from 
the International Monetary Fund’s International Financial Statistics in order to 
ensure dataset reliability. Statistical Office Bulletins and the bulletins of the 
national banks of the chosen countries were used to ensure data consistency. We 
use industrial output as a proxy for the gross domestic product (GDP). This 
measure allows us to form panels of dimensions comparable to those of other 
variables that are large enough to yield reliable results obtained by a technique 
described in the section below. In our analysis, we concentrate on the growth rates 
of the aforementioned variables. The only exceptions are interest rate spreads that 
are defined later. Since we use monthly data, and since almost any monthly data 
are subject to seasonal effects, we calculate seasonally adjusted growth rates. We 
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use seasonal differencing, which lowers the variance of such time series. Thus, we 
define the variable Xt as a logarithmic 12th difference of the original data, i.e., 
 

X t = ln Vt – ln Vt-12  (1) 

where Vt is the original variable at time t, and Xt is a growth rate of a variable Vt 
over a period of 12 months, i.e., the January-to-January growth rate. Tables 8 and 
9 show the basic statistics, averages, and standard deviations of the growth rates 
defined above. The annual growth rate calculated monthly tends to smooth out the 
time series in a way that eliminates the time-dependent fluctuations that arise on 
both the real and nominal sides of the economy. The seasonal nature of 
fluctuations may be either economic or administrative. By definition, industrial 
output as a subset of the GDP consists of several parts, among which there are 
investment and consumption. The cyclical behaviour of investment in transition 
economies is well documented, and consumption exhibits a cyclic pattern as well. 
Correspondingly, for social rather than for economic reasons, most transition 
countries favour a gradual liberalisation of prices. Deregulation measures are 
usually announced ahead of time, and they are taken on prescheduled dates. Each 
year, such administrative measures prompt several price level jumps in both 
consumer and producer prices. Interest rate spreads are analysed in the form 
below. The spread is usually defined as a difference between lending and deposit 
interest rates. In a nominal form, this difference is affected by inflation, and thus 
the measure would be distorted in periods of higher inflation. Therefore, we define 
the nominal spread as the ratio of nominal lending to deposit interest rates. As an 
alternative, we also define the real spread as the difference between nominal 
lending and deposit interest rates minus inflation, i.e., the difference between real 
lending and deposit interest rates. Table 9 shows the basic statistics, averages, and 
standard deviations of these interest rate spreads. 
 
Table 1: Country groups  
 

Group Number List of Countries in a group 

I 15 
Austria, Belgium, Denmark, Finland, France, Greece, 
Ireland, Italy, Luxemburg, Germany, The Netherlands, 
Portugal, Spain, Sweden, and UK 

II 10 Cyprus, Czech Republic, Estonia, Lithuania, Latvia, 
Hungary, Malta, Poland, Slovakia, and Slovenia 

III 4 Albania, Romania, Croatia, and Bulgaria 

 
For the purpose of further analysis, the countries are pooled in several logically 
differentiated groups that allow us to form panel data sets. Due to our aim to 
employ only reliable and consistent data, certain panels are unbalanced. There is a 
maximum of 2124 observations in each panel, and the dimension of each panel 
data structure changes accordingly. Table 1 shows the composition of the various 
groups for which we test the convergence hypothesis. These groupings are not 
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made on an ad hoc basis, but they reflect certain institutional attributes of the 
transition process as well as its geographical and historical aspects. Given the 
focus of the paper, we also present the data on the macroeconomic variables for 
specific groups of countries in graphical form (Figs. 1 to 6). In addition to these 
variables, the figures also show time series of each group’s average in order to 
illustrate the basis for some of the key statistical results concerning convergence 
within a particular group. With regard to the rationale for the groupings, an 
institutional criterion is related to full membership in the EU. So, the second group 
represents the countries that reached full membership in 2004 (the so-called new 
EU Member States).  
 
Seen through Western eyes, linking the economies of Central and Eastern Europe 
to those of the European Union (EU) is generally considered the principal means 
of securing the future growth prospects and political stability of the former Soviet 
Bloc countries. The European Union’s own strategy of integrating the CEE 
economies into the Western sphere gave rise to the Europe Agreements and to a 
gradual process of accession that led to EU membership. While the Europe 
Agreements included a political component, the principal tools of economic 
renewal were trade liberalisation protocols and the broad market reform objectives 
that had to be achieved by the CEE countries to meet the requirements (laid out by 
the European Commission’s White Paper) for EU membership2. The EU limited 
the first round contenders to a subset of five countries (plus Cyprus). The 
countries that began official membership negotiations in March 1998 were the 
Czech Republic, Estonia, Hungary, Poland, and Slovenia. As a result of the 
Helsinki EU summit in December 1999, the rest of the CEE countries (Bulgaria, 
Latvia, Lithuania, Romania, and Slovakia) and Malta were invited to enter into 
EU membership negotiations on 14 and 15 February 2000. Negotiations began on 
28 March 2000. More recently, it was agreed at the Gothenburg Summit that some 
CEE countries could potentially become EU members as early as January 2004. 
From the EU side, 2004 was mentioned as the first possible membership date for 
individual applicants. This group reflects geographical and historical aspects 
relevant to transition countries.  

 
We address two other groups: the old EU Member States (15 states) and the group 
of the new accession countries (Croatia and Albania), i.e., the countries that are in 
the process of negotiations for EU membership. Figures 1 to 6 illustrate the time 
path of variables related to all the three groups of countries. Pooling the countries 
into certain groups is meant to show not only the consistency, but also the 
sensitivity of our results. A detailed description of the method for convergence 
testing is given in the next section. It concentrates on investigating country groups 
to see how differences in various macro variables have evolved over time, i.e., 
whether differences have increased or decreased. 
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3 Convergence Methodology 
 
Empirical research on economic growth has witnessed an enormous interest 
during the last 10 to 15 years. One of the reasons for this renewed interest is the 
current general interest in growth theory. Another reason is the formulation and 
empirical investigation of different notions of convergence within this framework. 
Convergence in key economic variables may be researched by several methods. 
Baumol (1986), Barro (1991), and Barro and Sala-i-Martin (1991, 1992) 
pioneered the conventional approach that examines cross-sectional relationships 
between the per capita growth rate over time and its initial level. In their research, 
Bernard and Durlauf (1995) show that this conventional approach is too simple 
and that it is applicable only under very strong assumptions. We focus on the new 
EU10 Member States, thereby deriving lessons from these countries’ experience 
for the candidate countries. In addition, we provide lessons for the candidate 
economies [in a similar way that Martin and Velázquez (2001), and Boldrin and 
Canova (2003) do] by focusing on the empirical evidence from the recent EU 
members.  

 
The following econometric methodology that has been used in several published 
studies relies on weaker assumptions, and it makes use of a combination of cross- 
section and time-series data. This approach was used by Ben-David (1995, 1996) 
who performed an analysis of real per capita income growth in numerous 
countries. Kočenda and Papell (1997) applied this methodology to study inflation 
convergence in the European Union. Kočenda and Hanousek (1998) used it to test 
for convergence and integration of Asian capital markets. The recent adoption of 
panel-data estimation techniques combines the dynamics in time series with cross-
sectional variation in convergence analyses. An authors group uses panel unit root 
techniques to check for the existence of a common stochastic trend as evidence of 
convergence across a panel of countries (e.g., Evans and Karras, 1996; Evans, 
1998, Fleissig and Strauss, 2001). The recent applications of this technique (e.g., 
Kočenda, 2001) assume homogeneity in growth rates across the panel of countries 
studied. Kutan and Yigit (2004), however, show that Kočenda’s evidence for 
convergence is sensitive to the assumption of homogeneity in growth rates, and 
that further investigation, especially one allowing for heterogeneity, is necessary. 
That is why Kutan and Yigit (2004) choose to employ dynamic panel data 
estimation techniques with the assumption of unobservable country-specific 
heterogeneity (Islam, 1995; Lee, Pesaran & Smith, 1997; Nerlove, 2000). 
Nevertheless, we adopted a well-defined methodology and the calculated 
convergence coefficients. However, we start our convergence analysis by 
modelling the time path3 of macroeconomic variables for a group of i individual 
countries with observations spanning t time periods as an autoregressive process, 
i.e., 
 

Xi,t = α + Φ Xi,t-1 + Єi;t ; (2) 
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where Xt is the growth rate of a specific variable over a 12-month period as 
defined by (1), or an interest rate spread as defined earlier. The fact that the 
variables are modelled as an autoregressive process is based on a common practice 
in literature. It does not represent any theory of how this variable is determined. 
The convergence measure adopted is based on the subsequent relationship that 
describes the dynamics of the differentials of the respective variables in a panel 
setting. Formally, we can transcribe this as 
 

=   (3) 
 

where  = .  

In the presence of pooling, the intercept α vanishes because, by construction, the 
differentials have a zero mean over all the countries and time periods. 
 
The convergence in the context above requires that the differentials of the 
respective variables become smaller and smaller over time. For this to be true, Φ 
must be less than 1 and statistically significant. On the other hand, Φ greater than 
1 and statistically significant indicates divergence. Ben-David (1995) has 
established that a sub-unity convergence coefficient Φ is indeed a robust 
indication of convergence, and this is respectively true for divergence when Φ > 1. 
The author has performed 10,000 simulations for each of three possible cases in 
which data should portray the processes of convergence, divergence, and 
neutrality. His numerous simulations provide ample evidence of convergence or 
divergence when these features truly reflect the situation. When neutral data with 
no strong inclination in either direction are used, the convergence coefficient Φ 
tends towards unity. Once calculated, the estimated Φ provides an indication of 
the speed of convergence within the given group. From the construction of the 
test, it follows that, as the value of the statistically significant coefficient Φ 
approaches unity, the speed of convergence decreases. In order to make the speed 
of convergence much more readily interpretable, it is useful to compute its half-
life. The half-life of the convergence process is the number of time periods that it 
takes to cut the gap in half. The half-life is derived and used by Ben-David (1993, 
1996), and it is given by ln (0.5)/ln(Φ). The recent adoption of panel-data 
estimation techniques combines the dynamics in time series with cross-sectional 
variation in convergence analyses.  
 
For a particular group of countries, the convergence coefficient Φ can be obtained 
by estimating Eq. (3). In order to remove any possible serial correlation from the 
data, we rewrite Eq. (3) in the form of the augmented Dickey and Fuller (1979) 
test, which is 
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  (4) 

where the differential is , and its first difference is 
. The subscript i =1,…..,k indexes the countries in a 

particular group. The number of lagged differences (k) in Eq. (4) is determined by 
using the parametric method proposed by Campbell and Perron (1991), Ng and 
Perron (1995), and Kočenda (2001). An upper bound of the number of lagged 
differences ( = 7) is initially set at the appropriately chosen level. The 
regression is estimated, and the significance of the coefficient k is determined. If 
the coefficient is not found to be significant, k is reduced by 1, and Eq. (4) is re-
estimated. This procedure is repeated with a diminishing number of lagged 
differences until the coefficient is found to be significant. If no coefficient is found 
to be significant in conjunction with the respective k, then k=0 and a standard form 
of the Dickey–Fuller test is used in the analysis. A one-percent value of the 
asymptotic normal distribution is used to assess the significance of each lag. The 
advantage of this recursive t-statistic method over alternative procedures where k 
is either fixed or selected in order to minimize the Akaike Information Criterion is 
discussed in detail by Ng and Perron (1995). The above methodology, i.e., the 
panel unit-root test, exploits the effect of cross-variances in a pooled time series of 
moderate length. A theory was derived by Levin and Lin (1992). It shows that the 
statistical power of a unit-root test for a panel may be of an order of magnitude 
exceeding the power of the test for a single time series. 
 
Previously applied econometric research has demonstrated specific advantages of 
utilizing panel data in studying a wide range of economic issues. Generally, the 
cross-sectional variation that is present in the panel data improves the estimation 
of underlying parameters. Thus, tests for the significance of such parameters have 
greater power. Levin and Lin (1992) tabulated critical values that could be used to 
evaluate the statistical significance of the convergence coefficient Φ. However, in 
the case of a small sample size, those values do not account for contemporaneous 
correlation in the residuals that can have a dramatic effect on those critical values. 
In the light of this, it is essential to compute critical values by using Monte Carlo 
simulation. The exact finite sample critical values for each group were computed 
as follows:  we generated randomly artificial panel data under the null hypothesis 
of a unit root. Each artificial data set had the same cross section and time-series 
dimensions because the actual data and contemporaneous residual correlation 
matched that of the sample estimates. Then that artificial data set was analysed by 
using the same unit root test procedure, including lag order selection as applied to 
the real data. Finally, after repeating the steps for 5000 artificial data sets, the test 
statistic values were sorted to determine one-percent critical values that allowed 
verification of the statistical significance of the convergence coefficient Φ. 
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4 Empirical Findings 
 
Empirical findings induced a major systemic transformation from centrally-
planned to market-based economies. For nearly all the Central and Eastern 
European countries, membership within the European Union was one, if not the 
primary goal of policy. However, the prospects of becoming a Member State of 
the European Union depend strongly on the economic performance of the 
respective applicant country. As all potential entrants, the Eastern European 
applicant countries had to meet legal standards, and they had to achieve 
satisfactory levels of political development. Criteria were laid down at the 
Copenhagen summit. For all the Eastern European countries, we looked into the 
rough picture of the last thirteen years. The initial period of transition was 
characterised by drastic falls in output, high inflation, and rising unemployment 
(for example, see Kornai, 1994, Fischer, Sahay and Vegh, 1998a, Berg et al., 
1999, or Fischer and Sahay, 2000). The most drastic example was real GDP 
growth of about -40 % in Latvia in 1992. For most countries in the sample, with 
the exception of Bulgaria, Romania, and Albania, output started to grow 
sustainably in 1994 or 1995. Inflation rates also soared.  Some countries 
experienced hyper-inflation. Again, with the exception of Bulgaria, Romania, and 
Albania, by the end of the 1990s, inflation was brought down to single-digit or to 
low two-digit figures. Thus, among these countries, the stabilisation policy has 
been successful, and economic growth is widely experienced now. 
 
For all country groups, the convergence test results are presented in Tables 2 to 7. 
Each table is devoted to the results for a particular macroeconomic variable. In 
order to correctly translate the results from the tables, it needs to be pointed out 
that through test construction, as the value of the statistically significant 
coefficient Φ approaches unity, the convergence rate becomes smaller. In order to 
interpret the convergence speed more readily, the tables also show the computed 
half-life (H-L), or the number of time periods that it takes to cut the gap in half. 
As we interpret the results of the analysis, it has to be mentioned that half-life is 
relatively high for the first country group (the old EU15 Member States) in Tables 
3, 4, and 6. This is the consequence of including Luxembourg and Ireland into the 
analysis (time deviations, the salaries there are significantly high, e.g., the two 
highest GDP per capita levels in 2001, and therefore they could be considered as a 
diverging force). 
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4.1 Industrial Output 
 
Table 2 presents the results of the convergence test performed on the real 
industrial output growth rate. The coefficient Φ is statistically significant for all 
groups. Based on the measure of half-life, the new EU10 Member States (group 
II) show the fastest convergence rate, followed by the first group of the old EU15 
Member States. To a substantial extent, the second-group countries have achieved 
a common objective characterised by a high degree of integration due to the 
process of achieving the broader objectives of the market reform required for EU 
membership. The relatively fast convergence of industrial output growth rates 
should nevertheless be considered by taking the large initial differences into 
account. In any event, the speed of convergence is not comparable in all three 
cases. The high speed of convergence for these two groups is in sharp contrast to 
the low speed of convergence for the third group of countries. The evolution of 
Romanian, Albanian, Bulgarian and Croatian real output growth was quite 
different from the other two groups due to the behaviour of producer prices, and 
thus it caused a substantial slowdown in the speed of convergence between these 
three groups (see also Figure 1). In any event, these results indicate that a 
relatively high degree of convergence in real industrial output growth has already 
been achieved in the third group countries. The CEE countries started the 
transition process under quite different conditions. In terms of aggregate per capita 
output, the Czech Republic had lower growth, but it also started at a higher base. 
This was the opposite case in Poland, and to some extent in Hungary. The Baltic 
States were still part of the former Soviet Union and dependent on it when 
transformation was under way in Central Europe. The economic growth in these 
countries depends on two sets of factors; see, for example, Fischer, Sahay, and 
Vegh et al. (1998b). On the one hand, economic growth depends on the factors 
directly associated with the transition process that can further be separated into 
initial conditions and reform policies. But on the other hand, it depends on the 
determinants of long-run growth as described by the neoclassical growth theory. 
DeMelo et al. (1997) have found that initial conditions do matter, and that the 
adverse effects of unfavourable initial conditions can be overcome by strict 
commitment to reform policy. It is safe to assume that these conditions influenced 
the evolution of industrial output during these years.  
 
Table 2: Real industrial output growth rate 
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.872* -47.99 7 5.06 0.018 
II 10 0.818* -36.16 7 3.45 0.023 
III 4 0.972* -61.57 7 24.41 0.016 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level. 
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4.2 Prices 
 
Tables 3 and 4 present the convergence test results with regard to the growth rates 
of producer and consumer prices. The convergence coefficients are statistically 
significant. The results show that there is the greatest degree of convergence in the 
growth rates of prices in the second group countries, and that convergence is 
higher for producer rather than for consumer prices. Figures 2 and 3 also show 
that the price growth rates converge, and that they are mostly reduced to single-
digit inflation (under 10%) after January 1998 (PPI) and December 1998 (CPI). 
We attribute this to two facts.  Firstly, the new EU10 Member States had relatively 
comparable starting conditions after the beginning of the contraction phase. 
Secondly, those states followed a relatively similar stabilisation policy. They 
achieved the broader objectives of the market reform required for EU 
membership. After experiencing a period of very high inflation, this policy 
allowed them to import a lower inflation rate, which they would presumably not 
have achieved had they behaved autonomously. The H-L results are also very high 
in both price segments for the first group. Concerning the first group of old EU15 
Member States (relatively high H-L, especially in the segment of CPI), prior to the 
introduction of a single currency within the European Union, economists 
considered it a necessity that monetary decisions of the member states be 
synchronised. This gave way to a regulatory framework that ranged from the 
European Monetary System (EMS) of 1979 (limitation of exchange rate 
divergence) to the Maastricht Treaty of 1992. Among other convergence criteria, 
the Maastricht Treaty defined explicit convergence goals for inflation rates. 
Inflation rates were to stay within certain borders, interdependent of the 
development in the fellow Member States. From the beginning of the eighties until 
the euro introduction, inflation rate declined within the euro zone. In recent years, 
however, a proliferating inflation divergence has been noticeable, and it remains 
questionable if this divergence is only short-natured, or if inflation rates in the 
euro zone have been systematically drifting apart after the introduction of the 
euro.  Hence, it is going to implicitly require more time to cut the gap in their 
inflation rate disparities by half. The third group countries (i.e., the Balkan group 
of four countries) suffered from a prolonged period of high inflation with a 
dramatic surge in consumer prices, which occurred in 1996 and lasted well into 
1997 (see Fig. 3). Thus, from a purely statistical point of view, it is understandable 
that the Balkan states were able to cut their inflation differences quite quickly 
because they started from a very high base. 
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Table 3:  Producer prices, growth rate 
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.949* -156.88 6 13.24 0.006 
II 10 0.908* -72.15 6 7.18 0.012 
III 4 0.956* -85.53 6 15.40 0.011 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level.  
 
Table 4: Consumer prices, growth rate 
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.976* -292.45 7 28.53 0.003 
II 10 0.922* -122.99 7 8.54 0.007 
III 4 0.949* -83.27 6 13.24 0.011 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level.  
 
4.3. Money and Monetary Variables 
 
The convergence of growth in the money supply is the largest in the old EU15 
Member States (e.g., Φ=0.874), and the speed of convergence is represented by 
the smallest H-L (5.15). The results are a clear consequence of ECB monetary 
policy. After the new EU10 Member States had implemented monetary reforms 
(in some cases, they had also introduced new national currencies), the countries 
adopted tight exchange rate regimes. By pegging their currencies to the U.S. 
dollar, the Deutsche Mark, or to the Special Drawing Rights (basket), these 
countries actually gave up their independent monetary policy. Hence, high 
convergence (e.g., Φ=0.908 and H-L=7.18) can be seen from this perspective. 
Several Balkan countries (including those of group III) hope to be considered for 
membership in a future round of EU expansion. Whether these countries can 
become serious candidates for membership will depend on their ability to align 
themselves with institutions and macroeconomic policies of the EU. Although 
structural change and institutional adaptation to the EU norms will be important in 
this process, the convergence of monetary policy between the EU and the 
candidate countries will be a necessary condition. In this context, the successful 
accession to the European Union will depend to a large extent on the ability of the 
candidate countries to achieve some measure of convergence between the 
evolution of the money supply and the monetary policy stance of the European 
Central Bank (ECB). On the other hand, weak policy coordination would suggest 
the need for strengthening the financial sectors of these countries, and for 
stabilizing their macroeconomic situation for a period in which they tie their 
policies more closely to the ECB before they can be considered serious candidates 
for EU membership. Figure 4 shows a dramatic increase in money supply in the 
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Balkan countries. It led to an inflation surge that began in 1996, and it continued 
into 1997. The expanded money creation was used by these countries to cope with 
their economic difficulties. Our analysis confirmed the above need for 
strengthening the financial sectors of these countries by presenting high H-L (the 
number of the time periods that it takes to cut  the gap in half) and the lowest 
degree of convergence (e.g., Φ=0.952) in the segment of the M1 money growth 
rate.  
 
Table 5: The M1 money growth rate 
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.874* -49.32 6 5.15 0.0178 
II 10 0.908* -83.39 6 7.18 0.011 
III 4 0.952* -82.44 6 14.09 0.011 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level. 
 
4.4 Interest Rates 
 
In the real interest rate spread (Table 7), the convergence is the greatest in the old 
EU15 Member States (e.g., Φ=0.865). Also, the convergence speed is represented 
by the smallest H-L (4.78), which indicates the number of the time periods that it 
takes to cut the gap in half. As in the case of the previous variable (e.g., M1 
money stock), these results are a clear consequence of the ECB monetary policy. 
So, the old EU15 Member States represent the most homogenous group of 
countries in this analysed segment (e.g., the real interest rate spread). In the 
nominal interest rate spread (Table 6), coefficient Φ and the indicator H-L 
represent a completely different situation. While the lowest degree of convergence 
(Φ=0.980) can be found among all the groups of the analysed countries, H-L 
indicator also clearly shows the slowest pace of convergence (H-L=34.31). This 
finding is consistent with the one of CPI convergence (see Table 4) where 
significant differences in inflation rates can be found in the group of the old EU15 
Member States. 
 
The greatest degree of convergence in the nominal interest spread can be found in 
the second group of the new EU10 Member States. The H-L indicator represents a 
high speed of convergence in this segment. Again, a clear correlation with the CPI 
growth rate can be found in Table 4, while the differences in the real interest rate 
still remain due to different country risk rates.  
 
Based on our results for the third group of potential EU candidate countries, we 
are very cautious in drawing conclusions regarding the monetary policy 
convergence within the selected groups. The main reason for our caution is the 
nature of overall monetary policy that the countries adopted and implemented 



192 LEX LOCALIS - JOURNAL OF LOCAL SELF-GOVERNMENT 
Ž. J. Oplotnik, B. Vojinović & S. Acharya: Cross Border Economic Convergence 
and EU Integration Process 

 

 

during the transition years. There are many conditions that the transition 
economies must meet if they are to achieve the convergence between themselves 
and the euro zone. Here are some of them: they must have the political will to do 
so, and their central banks must have the freedom to pursue appropriate policies. 
Also, financial markets must be developed enough to provide for effective transfer 
of central bank policies to business sector. In addition, they must choose an 
appropriate indicator to which they will seek to converge. The interest rates in 
these countries are unlikely to reflect EU levels, or cyclical fluctuations, even if 
the transition economies were to closely follow the ECB monetary policies. In 
part, this is due to the large differences in risk faced by depositors in transition 
economies and in the EU. Due to the existence of banks whose loan portfolios are 
non-performing, and because of the resulting risks and moral hazard problems as 
companies struggle to survive by accumulating debts that may never be repaid, 
risks in transition economies are much higher than they are in the EU. On the 
other hand, the return on capital may also be higher than it is in the EU due to the 
opportunities offered by restructuring economic activities. Finally, government 
policy strives to maintain a high spread between lending and deposit rates in order 
to help the banking system to deal with the losses from problem loans. 
 
Table 6: The nominal interest rate spread  
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.980* -212.274 6 34.31 0.005 
II 10 0.911* -82.38 7 7.44 0.011 
III 4 0.939* -43.44 6 11.01 0.022 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level. 
 
Table 7: The real interest rate spread  
 

Group No. Φ t-stat (Φ) k H-L Standard error 
I 15 0.865* -90.31 7 4.78 0.009 
II 10 0.904* -100.52 7 6.87 0.009 
III 4 0.938* -65.07 4 10.83 0.014 

 
Note: No. stands for the number of countries in a particular group, k denotes the number of lags, and 
H-L stands for half-life. *Significant at 1% level. 
 
5 Conclusion 
 
At the beginning of the decade, the need to manage the forthcoming enlargement 
of the European Union in the eastern regions to prevent a further deepening of the 
regional socio-economic division between the future EU members and the non-
members living next to each other made continuing policies towards the CEE 
countries more open for both potential new members from the CEE region and the 
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EU. The literature that addresses the consequences of greater economic openness, 
trade liberalisation, increased economic integration, and closer links with more 
advanced regions largely supports conventional assumptions about the positive 
benefits that countries should expect. Based primarily on the Heckscher-Ohlin 
(HO) model of international trade, forecasts about the benefits are of two kinds. 
Firstly, economic integration improves competitiveness; it promotes economic 
growth and reduces prices; it also increases aggregate welfare. Secondly, 
integration promotes convergence in the cost of   production factors (labour, 
capital, and land), and ultimately in the standard of living. For the less and more 
advanced economies, economic integration benefits are thought to be greater than 
losses. Through economic integration, economies should grow more rapidly. 
There should be an overall increase in the standard of living, and less-skilled 
labour in the less-advanced countries should benefit from rising wages. EU 
membership is seen as the logical completion of the economic integration process. 
If trade liberalisation implies a greater capability for economic competitiveness 
and growth, then EU membership should generate the greatest possible return on 
the political decision to integrate. The opening of the new border crossings, 
primarily on the state borders with the old EU Member States, should be treated as 
a significant factor stimulating regional and local development. 
 
One of the aims of this paper is to confirm the hypothesis that linking the 
economies of Central and Eastern Europe (the new EU10 Member States) to those 
of the European Union (EU) is generally considered the principal means of 
securing the future growth prospects and political stability of the new Member 
States. We show that common institutional features and economic policies tend to 
correlate with a higher degree of convergence. After testing for convergence, we 
found evidence of convergence in macroeconomic fundamentals in all the three 
country groups. However, the strength of the results differs for particular variables 
as well as for country groups. Regarding the macroeconomic variables, the highest 
degree of convergence is achieved in growth rates of real output in all groups of 
economies. The growth rates of producer and consumer prices converge at the 
slowest pace. However, these rates tend to converge towards the low inflation 
region in most countries. For the Central and Eastern European countries, the 
membership in the European Union is seen as the key to political and economic 
stability, and ultimately to prosperity. The ‘return to Europe’ is expected to bring 
rewards exceeding the costs of EU accession, and the governments of Central and 
Eastern Europe have adopted market reforms and EU regulations with a passion. 
There is a broad consensus that closer economic ties with the EU represent the 
most promising alternative for the future prospects of the new EU10 Member 
States. As regards the CEE countries, the reasons for establishing large-scale 
regional and local cooperation are: (1) historical reasons derived from the fact that 
the development of these areas is the result of the common cultural heritage; (2) 
political reasons where cross-border cooperation is a significant factor for 
stabilising and directing development; (3) economic reasons for promoting 
economic activities in border regions, and (4) social reasons – aiming at 
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establishing social contacts, breaking barriers and prejudices, better 
understanding, building bridges between inhabitants of neighbouring regions. We 
carried out a quantitative analysis to test for convergence in selected 
macroeconomic variables within specific groups of the CEE countries from 
January 1993 to December 2003. The logical formation of groups of transition 
countries reflects the institutional attributes of the transition process. A certain 
degree of macroeconomic convergence has been achieved in the new EU10 
Member States despite diverse starting conditions at the beginning of 
transformation, different institutional features accompanying transition, and 
distinct privatisation techniques adopted. Comparing convergence across groups 
of countries, the new EU10 Member States have achieved the highest degree of 
convergence in basic macroeconomic fundamentals. The high degree of 
convergence, specifically in the growth rates of PPI and money, as well as in 
interest rate spreads, i.e., the monetary variables can be observed in the second 
group. We attribute convergence to two important factors. First, the international 
trade within the framework of EU enlargement serves as a natural means of 
coordinating economic development. Second, the prospective accession to the EU 
serves as an institutional means of coordination in order to satisfy a set of pre-
accession criteria.  
 
For the third group of countries, a highly aggregated approach of this paper 
represents a shortcoming. The process and the dynamics of economic reform 
depend strongly on the specific economic structure present in individual countries. 
In the applicant countries of the third group, substantial progress has been made in 
several areas, e.g., with respect to the liberalisation of prices (for installing the 
market price system in the first place) with regard to the established foreign 
exchange markets, or with regard to trade. In other areas, further efforts are 
required. Examples include privatisation and banking sector reform. However, the 
EU is the explicit destination of these countries’ development journey. Individual 
countries vary substantially in the projected convergence time. In our quantitative 
experiments, integration effects and potential accession to the EU are significantly 
positive. Substantial acceleration of convergence times may be possible. A more 
detailed analysis with sectoral disaggregation is required to obtain a further 
understanding of the convergence process in applicant countries in the future. 
Sectoral disaggregation is especially interesting when studying transition 
economies because a substantial degree of sectoral reallocation is observed 
throughout the transition process. It not only influences the allocation of the 
foreign direct investments undertaken in new places, but it also influences the 
efficiency of the local economic sector. A new private sector is emerging, the state 
sector is declining, and the agricultural sector is oversized in some countries. We 
see our contribution not as a substitute for a detailed investigation into the 
mechanics of sectoral adjustment, but more as a complement that is intended to 
give a bird-eye’s view. The second dimension where further disaggregation can be 
expected to shed further light on the growth prospects is regional disaggregation. 
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In some of the Balkan countries, it is observed that growth is based on a relatively 
small set of regions and sectors. Further ongoing work should be devoted to 
assessing the extent and the implications of a possibly observable Harrod-Balassa-
Samuelson effect in the Balkan countries. The fast-rising prices in fast-growing 
countries may speed up (nominal) convergence towards the EU. In final 
conclusion, one may say that convergence of applicant countries towards the EU 
level is a long-run perspective. This perspective can be and is influenced by 
domestic policy choices in the applicant countries, and by the EU policy approach 
towards enlargement and candidate countries.  
 
Notes 
1 Cyprus, Czech Republic, Estonia, Latvia, Lithuania, Hungary, Malta, Poland, Slovakia, 
and Slovenia 

2 See the European Commission’s White Paper on the “Preparation of the Associated 
Countries of Central and Eastern Europe for Integration in the Internal Market of the 
European Union” (European Commission, 1995). 
3 See also Evans and Karras, 1996; Evans, 1998; Fleissig and Strauss, 2001 and Kočenda, 
2001 
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Appendices 
 
Table 8: Averages, standard deviations and variation coefficients 
 

 Industrial production 
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Group I          

Average 0.81 6.07 7.49 1.66 3.09 1.86 2.93 2.42 0.82 
Austria 2.71 3.74 1.38 0.58 1.75 3.02 2.20 1.05 0.48 
Belgium 0.21 3.73 17.64 1.08 3.76 3.49 2.00 0.74 0.37 
Denmark 1.25 6.74 5.40 1.10 2.00 1.82 2.15 0.47 0.22 
Finland 3.45 5.93 1.72 0.67 3.06 4.57 1.80 1.11 0.62 
France -0.69 1.23 -1.78 1.55 1.94 1.26 1.74 0.72 0.41 
Germany -1.16 3.74 -3.23 0.85 1.63 1.92 2.03 1.35 0.67 
Greece -5.24 6.94 -1.32 6.28 4.32 0.69 7.62 4.96 0.65 
Ireland 9.60 7.66 0.80 1.23 3.05 2.48 3.70 1.52 0.41 
Italy -1.61 3.11 -1.93 2.48 2.51 1.01 3.41 1.41 0.41 
Luxembourg 2.04 6.68 3.28 0.19 3.16 17.04 2.18 0.91 0.42 
The 
Netherlands -0.59 3.29 -5.59 1.60 1.61 1.01 2.70 0.83 0.31 
Portugal -0.45 3.06 -6.81 1.29 1.58 1.23 4.49 2.52 0.56 
Spain -0.51 4.47 -8.83 2.10 2.10 1.00 3.66 1.32 0.36 
UK -1.28 2.89 -2.26 1.94 1.76 0.91 2.33 1.74 0.75 
Sweden 2.27 5.13 2.26 1.59 3.45 2.17 2.31 2.52 1.09 
GroupII          

Average -4.49 14.09 -3.14 6.56 11.37 1.73 12.05 19.07 1.58 
Cyprus -1.55 6.38 -4.10 2.77 2.10 0.76 3.56 1.57 0.44 
Czech 0.21 6.40 30.13 3.04 2.56 0.84 5.76 3.68 0.64 
Estonia -1.15 8.72 -7.55 6.39 7.65 1.20 17.77 24.88 1.40 
Hungary -7.75 15.81 -2.04 12.22 8.97 0.73 15.49 7.62 0.49 
Latvia -2.41 9.26 -3.85 3.65 5.22 1.43 15.18 23.28 1.53 
Lithuania -1.96 23.11 -11.78 5.47 12.07 2.21 22.40 42.45 1.90 
Malta       2.62 1.34 0.51 
Poland -12.98 19.92 -1.54 14.76 12.20 0.83 19.11 16.10 0.84 
Slovakia -1.08 4.90 -4.53 5.93 3.25 0.55 8.01 3.21 0.40 
Slovenia -6.35 9.38 -1.48 1.96 22.08 11.27 11.35 8.77 0.77 
Group III          

Average -15.08 27.33 -1.81 55.84 86.64 1.55 35.92 49.68 1.38 
Bulgaria 3.71 6.12 1.65 45.77 82.87 1.81 50.93 70.21 1.38 
Croatia 1.77 6.18 3.48 58.67 120.17 2.05 3.87 1.73 0.45 
Romania -37.87 27.65 -0.73 59.43 38.91 0.65 57.26 39.55 0.69 
Albania 0.00 0.00 0.00 0.00 0.00 0.00 23.53 34.86 1.48 

 
Note: Data sets were compiled from the International Monetary Fund’s WEO – World Economic 
Indicators 
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Table 9: Averages, standard deviations and correlation coefficients 
 

 Money aggregate 
(M1) growth rate 

Interest spread real 
growth rate 

Interest spread 
nominal growth rate 
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Group I          

Average 5.16 5.04 0.98 3.71 0.41 0.11 -1.11 3.46 -3.12 
Austria 7.86 2.75 0.35 -0.41 2.93 -7.22 2.41 3.33 1.38 
Belgium 1.52 14.96 9.86 4.78 0.72 0.15 -2.88 0.81 -0.28 
Denmark 5.32 4.86 0.91 4.99 0.03 0.01 1.76 1.29 0.73 
Finland 2.93 4.12 1.40 4.10 0.73 0.18 -2.32 1.20 -0.52 
France 2.95 3.49 1.18 3.78 0.73 0.19 -2.16 0.71 -0.33 
Germany 7.58 2.55 0.34 6.60 0.53 0.08 -4.30 1.97 -0.46 
Greece 6.09 11.85 1.95 7.06 1.68 0.24 -0.29 3.16 -10.97 
Ireland -2.10 17.27 -8.21 5.29 1.84 0.35 -0.47 1.65 -3.54 
Italy 5.55 3.89 0.70 5.16 1.20 0.23 -1.97 0.84 -0.43 
Luxembourg 6.35 4.28 0.67 1.83 1.05 0.57 0.98 1.44 1.47 
The 
Netherlands 5.48 20.51 3.74 3.16 2.58 0.82 -0.56 2.61 -4.65 
Portugal 11.27 3.55 0.32 4.94 1.41 0.29 0.61 2.58 4.25 
Spain 6.20 4.88 0.79 2.40 0.74 0.31 1.25 1.17 0.93 
Sweden 0.91 71.29 78.04 -1.64 1.37 -0.84 -6.53 47.46 -7.27 
UK 6.12 1.76 0.29 3.40 1.36 0.40 -1.48 2.16 -1.46 
GroupII          

Average 16.61 7.93 0.48 6.12 2.52 0.41 -6.71 10.68 -1.59 
Cyprus 8.13 9.23 1.14 2.31 0.79 0.34 1.14 1.33 1.17 
Czech 14.52 16.85 1.16 5.14 0.98 0.19 -0.85 3.20 -3.75 
Estonia 25.21 23.33 0.93 8.51 6.92 0.81 -10.12 20.18 -1.99 
Hungary 15.26 5.12 0.34 5.31 2.60 0.49 -9.16 5.01 -0.55 
Latvia 15.74 11.45 0.73 12.12 10.28 0.85 -3.71 23.51 -6.34 
Lithuania 21.80 20.29 0.93 7.20 5.27 0.73 -15.67 43.67 -2.79 
Malta 4.99 5.15 1.03 3.07 0.79 0.26 -0.38 1.37 -3.62 
Poland 20.40 10.20 0.50 4.46 2.82 0.63 -11.93 14.10 -1.18 
Slovakia 9.70 11.02 1.14 5.37 1.64 0.30 -2.74 2.91 -1.06 
Slovenia 25.91 16.13 0.62 7.83 4.36 0.56 -4.00 5.51 -1.38 
Group III          

Average 34.36 21.66 0.63 7.45 9.42 1.26 -32.64 36.00 -1.10 
Albania 14.51 18.26 1.26 4.16 10.04 2.41 -19.68 38.26 -1.94 
Bulgaria 52.12 62.14 1.19 17.44 17.55 1.01 -33.93 62.00 -1.83 
Croatia 19.82 13.86 0.70 11.12 3.28 0.29 7.24 3.82 0.53 

 
Note: Data sets were compiled from the International Monetary Fund’s WEO – World 
Economic Indicators 
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Figure 1: Real industrial output growth rate 

Note: data sets were compiled from the International Monetyr Fund's WEO – World Economic 
Indicators 
 
 
Figure 2: Producer prices growth rate. 

Note: Data sets were compiled from the International Monetary Fund’s WEO - World 
Economic Indicators 
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Figure 3: Consumer prices growth rate. 

 
Note: Data sets were compiled from the International Monetary Fund’s WEO - World Economic 
Indicators 
 
 
Figure 4: Money (M1) growth rate. 

 
Note: Data sets were compiled from the International Monetary Fund’s WEO - World Economic 
Indicators. 
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Figure 5: Nominal interest rate spreads. 

 
 

Note: Data sets were compiled from the International Monetary Fund’s WEO - World Economic 
Indicators. 
 
Figure 6: Real interest rate spreads. 

 
Note: Data sets were compiled from the International Monetary Fund’s WEO - World Economic 
Indicators 
 


