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ABSTRACT: The EU15 countries’ real GDP per capita levels adjusted for pur-
chasing power have converged in 1960-2001. Convergence has occurred in two 
spells, in 1960-73 and 1986-2001, with an interim period of stagnation. We ana-
lyse both σ and β convergence and discuss the impact of EU membership, trade 
and investment. We also analyse how seven accession countries fit into the his-
torical picture of the EU15 area. The CEE countries are well positioned to catch 
up with the incumbent EU countries. After the mid-1990s an increase in produc-
tivity and high investment rates have supported economic growth in the accession 
countries. Still, the experience of the EU15 countries shows that convergence 
cannot be taken for granted. 
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TIIVISTELMÄ: EU15-maiden henkeä kohti lasketut reaaliset, ostovoimakorja-
tut bruttokansantuotteet ovat konvergoituneet vuosina 1960-2001. Konvergoitu-
mista on esiintynyt kahdessa jaksossa, vuosina 1960-73 ja 1986-2001, joita erotti 
ajanjakso, jolloin konvergoitumista ei tapahtunut. Tässä tutkimuksessa tarkastel-
laan sekä σ- että β-konvergenssia sekä lisäksi EU-jäsenyyden, ulkomaankaupan ja 
investointien vaikutusta konvergoitumiseen. Tarkastelemme myös sitä, kuinka 
seitsemän EU-hakijamaan talouskehitys sopii EU15-maiden historialliseen kehi-
tykseen. Hakijamaiden mahdollisuudet kuroa elintasokuilua EU15-maiden kanssa 
pienemmäksi näyttävät hyviltä. 1990-luvun puolivälin jälkeen tuottavuuden kasvu 
ja korkea investointiaste ovat tukeneet talouskasvua hakijamaissa. EU15-maiden 
kokemukset osoittavat kuitenkin, ettei konvergenssia voida kuitenkaan pitää itses-
täänselvyytenä. 

AVAINSANAT: Konvergenssi, EU, hakijamaat, itälaajeneminen 

 
 
 
 
 
 
 
 



 
 
 
 
 
 



 

1 Introduction 

In principle, poorer countries have some advantage over wealthier ones in eco-
nomic growth. The former may be able to learn from the past experience of the 
latter and they can acquire new technology that will help them raise their produc-
tivity and material welfare faster than had been possible for the technologically 
‘cutting-edge’ countries of the day. The latter have had to innovate new processes 
that may or may not prove to be the right ones many years later. 

However, poorer countries are often short of capital and know-how. Foreign 
direct investment (FDI) from wealthier and more advanced countries may be an 
important source for the diffusion of technology. Also learning and the extent of 
backward and forward linkages are important factors if the positive effects from 
FDI are to materialise. As convergence proceeds, the formerly poor countries will 
need to take the next step and become innovators themselves, and in general we 
may expect the speed of convergence to eventually slow down. 

Faster growth of course presumes that poorer nations are capable of learning 
and adopting new and more efficient technologies and production processes. 
Also, there has to exist a well-functioning, or at least a working, legal, administra-
tive and physical infrastructure and a stable enough macroeconomic and political 
environment. We have seen this positive trend taking place in east and southeast 
Asia during the past couple of decades. Meanwhile, African nations have been 
unable to mount a positive spiral of growth. 

In this study, we will analyse both σ and β convergence (see below for descrip-
tions) of income levels in Europe. Looking at real GDP per capita levels adjusted 
for purchasing power in 1960-2001 in the EU15 countries, where catching up has 
taken place, we will seek to analyse the developments in light of EU integration, 
trade, fixed investment and foreign direct investment. We identify a clear break in 
convergence and its later resumption and discuss reasons for these. Given these 
developments, we will then analyse development in the EU accession countries 
during the 1990s and up to 2001 and discuss their convergence prospects. 

We will consider the CEE countries as normal European economies despite 
their ongoing transition. Looking back at the EU15 countries, many of them too 
have gone through what can be considered a kind of transition from more pro-
tected and less liberalised economies into the economies of the EU internal mar-
ket that they are now even though they have not been socialist economies. Con-
sequently, analysing the development of the EU15 countries should give us a per-
spective to economic development in the accession countries. 

The accession countries included in the analysis are four Central and Eastern 
European countries (CEE4), the Czech Republic, Hungary, Poland and Slovakia, 
and the three Baltic countries, Estonia, Latvia and Lithuania. Together we will call 
these seven the CEE7 countries. We will not analyse the initial transition phase of 
the early 1990s, which was plagued by severe structural changes, a decline in out-
put and high inflation rates, but will limit the analysis to the period after the ac-
cession countries’ GDP started to grow.1 

The catching-up countries of the EU, i.e. the cohesion countries Ireland, 
Greece, Portugal and Spain, have on average all converged but at different speeds 
and partly at different times. A question that arises is how the accession countries 

                                                 
1  For an analysis of the initial transition period, see e.g. Fischer et al. (1998). 
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have fared during the 1990s relative to the experience of the current EU coun-
tries. 

As a proxy for reform policies in the EU, we will discuss the impact of mem-
bership and deeper integration. Here, some milestones are the forming of the cus-
toms union in 1968, the internal market (Single European Act) in 1987, the start 
of cohesion funds in 1988, the Maastricht Treaty in 1993 and the Economic and 
Monetary Union in 1999.2 

The EU that the accession countries will join is very different from the EC that 
the catching-up EU countries joined in the 1970s and the 1980s. As the internal 
market and economic integration are much deeper now than they were before, 
also membership is likely to increase economic links more than it did earlier. 

Membership itself gives a boost to reform policies even before actual member-
ship takes place. This can be seen from the developments that have taken place in 
the accession countries since the mid-1990s. These countries have started to ad-
just their legislation and implement market-oriented liberalisation and privatisa-
tion reforms that can largely be credited to the future or ongoing membership 
negotiations and to the Europe Agreements between the EU and each accession 
country. 

Looking back at the EU, reform policies have been important for the catching-
up EU countries (Ireland, Greece, Portugal and Spain), too. They were in many 
ways shielded from outside competition, and Greece, Portugal and Spain were 
undemocratic during parts of the 1960s and 1970s. There are therefore similari-
ties between the catching-up countries and the accession countries. 

The data that we have used for the OECD countries are from the OECD Eco-
nomic Outlook. For the Baltic countries we have also had to use the World De-
velopment Indicators database of the World Bank. The trade data are from the 
Direction of Trade Statistics by the IMF. 

2 Determinants of Growth and Some Empirical Results 

In the standard neo-classical growth model in the tradition of Solow (1956), eco-
nomic growth is driven by technical progress and the accumulation of two factors 
of production, labour and capital. Technical progress is assumed to be exogenous, 
but sustained growth in per capita terms does not occur without it. Both labour 
and capital are assumed to be paid a return that is equal to their marginal prod-
ucts. Labour is given by population, which is assumed to be growing at an exoge-
nous rate. Consequently, labour too is exogenous. The capital stock is given by 
investment, and the investment rate is typically assumed to be constant. Conse-
quently, output, investment and the capital stock will all grow at the same long-
run growth rate. 

Labour and capital have a positive effect on production but their marginal 
products are diminishing. Convergence occurs due to diminishing and lower re-
turns to investment in more developed and capital-abundant countries and sec-
tors. Capital investment spreads to new, less-capital abundant countries and sec-
tors, where returns to investment are higher, or labour migrates to the more de-
veloped countries, where wages are higher. However, capital accumulation cannot 
sustain growth in the long term, while growth in total factor productivity can. 

                                                 
2  Some transition periods have been enforced of course, which make these dates somewhat ‘fuzzy’. 
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Solow’s growth model does not predict absolute convergence, but it does pre-
dict that per capita income in any given country converges to that country’s 
steady-state value. However, if we control for the determinants of the steady 
state, we get ‘conditional convergence’ (Mankiw et al. 1992). According to the 
conditional convergence hypothesis, if countries have access to the same technol-
ogy and their population growth rates are the same, but they have different pro-
pensities to save and their initial capital-to-labour ratios are also different, there is 
still convergence to the same growth rate of output and capital. Their per-capita 
income levels may differ, however. 

Infrastructure and other capital goods, such as machinery, were outdated in the 
current accession countries in the early 1990s. To improve this situation, invest-
ment has been badly needed. Due to the shortage of domestic financial assets, 
foreign investment in the form of FDI and EU funding, etc., have been and will 
remain very important for a long time to come. In many of these countries, FDI 
inflows account for a sizeable share of gross fixed capital formation. FDI is also a 
channel to import more advanced technology and know-how. 

Population growth rates have been close to zero or negative in the CEE coun-
tries since the start of the transition. A high population growth rate has a negative 
effect on GDP per capita if the share of employed people in the population de-
clines. The demographical development may therefore support GDP per capita 
developments in the CEE countries in the short to medium term. In the longer 
term this may be a negative factor that decreases dynamism in the economies as 
their population grows older. This demographic weakness is also present in the 
incumbent EU countries. Also the quality of education received in the socialist 
era may not be quite compatible with the requirements of a market economy, 
which may hinder the adoption of new technology and thereby economic growth. 

Growth and convergence can also be induced by trade, due to factor-price 
competition in the line of the Hecksher-Ohlin theory of international trade. La-
bour-abundant countries will specialise in the production and exports of labour-
intensive goods and capital-abundant countries will specialise in the production 
and exports of capital-intensive goods. 

This would lead to incumbent EU countries specialising more in capital-
intensive production and the accession countries in labour-intensive production. 
The former are generally thought to have an advantage in capital and skill-
intensive manufacturing, business and financial services while the accession coun-
tries are thought to have an advantage in labour-intensive sectors, tourism and 
transportation. 

However, while labour costs in the accession countries are significantly lower 
than in the incumbent EU countries, the former are not particularly abundant in 
labour the way we may say less developed countries are. Furthermore, the acces-
sion countries also have a fairly educated and trained labour force. This along 
with FDI inflows from the EU countries produce a situation, where these coun-
tries also compete in certain knowledge and capital-intensive sectors. Still, there is 
room for specialisation in the lines of the incumbent EU countries’ and accession 
countries’ competitive advantage.3 

The liberalisation of trade should increase growth via cheaper inputs, an in-
crease in competition that leads to higher productivity and lower prices, and lar-

                                                 
3  For an analysis of the skill and capital intensity of the accession countries’ revealed comparative advantage in 

the internal market in 1993-1998, see Kaitila (2001). 
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ger markets in the foreign countries. Free trade may also lead to an increase in 
FDI flows and thereby to technological diffusion. Baldwin and Seghezza (1996) 
argue that the countries that were members of the European Community during 
1971-90 experienced higher total factor productivity growth rates than other 
European countries such as the EFTA countries. Furthermore, the original EEC6 
countries that had been members the longest, had experienced the highest total 
productivity growth rates. 

According to Ben-David and Rahman (1996), countries that trade extensively 
tend to converge more than countries that have less mutual trade. They examine 
two possible explanations. First, that trade-related income convergence is due to 
convergence in capital-labour ratios. And second, that there is a trade-related 
convergence in technologies. They argue that the latter explanation is supported 
by high convergence in total factor productivity between countries that have ex-
tensive trade relations. Ben-David and Kimhi (2000) provide evidence that espe-
cially increased exports from poorer countries to wealthier ones are related with 
an increase in the speed of income convergence between them. They also argue 
that after liberalisation, there is a significant increase in trade, which tends to level 
off and then remain at its new higher level at the end of liberalisation. 

According to Ben-David (1993), the liberalisation of trade between the six 
original EEC countries led to income convergence. Also the timing of trade re-
form between the EEC and the EFTA countries was found to coincide closely 
with convergence. See also Ben-David (1996) for an analysis of several trade re-
gimes and similar results of the positive effect of trade liberalisation. 

Studies on real per-capita income convergence have discovered a two-per-cent-
per-annum rule of convergence (see e.g. Sala-i-Martin 1996). Quah (1996) criti-
cises this result, which claims that convergence takes place at a more or less uni-
form rate of two per cent per year regardless of the geographic region under 
analysis. Indeed, there are many regions in the world, which seem to be caught in 
a vicious cycle that is difficult to break away from. Also among the EU countries 
we find convergence at quite different speeds. 

Mankiw et al. (1992) argue that in the textbook Solow growth model, conver-
gence takes place at a rate of four per cent, which would imply that the economy 
moves halfway to its steady state in 17 years. On the other hand, if the textbook 
model is augmented by human capital, the convergence rate declines to two per 
cent and the economy moves to its steady state in 35 years. Higher education 
makes it easier to adopt new technology. For example Mankiw et al. (1992) and 
Bassanini and Scarpetta (2001) find evidence of the positive effects of schooling 
for growth. 

Wagner and Hlouskova (2002) base their analysis on the historical convergence 
of the EU countries and then project it on the accession countries. They estimate 
the time it takes for the accession countries to catch up with the EU15 countries. 
With the exception of the wealthier Slovenia and the Czech Republic, they esti-
mate it to be three or four decades. 

Barro (1991) analyses a cross section of 98 countries for the time period 1960-
85 and finds that the growth rate of real per capita GDP is positively related to 
initial human capital and negatively to the initial level of real per capita GDP. In-
deed, in neo-classical growth models, a country’s growth rate is inversely related 
to its initial income per capita level. 
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Meanwhile, De Long (1996) argues in his comment to Baumol (1996) that 
when analysing a group of 22 rich countries by the standards of 1870 we find that 
by 1979 they had as wide a spread in relative incomes as they did in 1870. Indeed, 
many of the wealthy countries of the late 19th century fell badly behind in devel-
opment during the 20th century. 

Bernard and Jones (1996) find convergence in aggregate productivity for a 
group of 14 industrialised countries in 1970-87, but conclude that it is due to con-
vergence in the service sector. Manufacturing on the other hand showed little or 
no convergence. This is interesting especially because trade and FDI occur pre-
dominantly in manufacturing and these are often assumed to cause technological 
spillovers and convergence. 

3 GDP per capita in EU15 and CEEC7 

Figure 1 shows real GDP per capita adjusted for purchasing power in the current 
EU member countries in 1960-2001 and the CEE7 countries from the 1990s up 
until 2001. The differences have decreased in relative terms, but in many cases 
they have not changed and in some cases they have increased in absolute terms. 
(See also Figure 2 for trends relative to the EU15 average.) 

Figure 1  Real GDP per capita adjusted for purchasing power (in 1995 
prices) in the EU15 countries in 1960-2001 and the CEE7 coun-
tries in the 1990s and up until 2001. The line in bold is the average 
EU15 GDP per capita. 
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Not taking into account Luxembourg and Ireland (the two highest GDP per 
capita levels in 2001), the difference between the lowest and highest GDP per 
capita levels (in 1995 prices) was USD 7,050 in 1960 but already USD 10,160 in 
2001. This difference grew up until 1986 but has since then stayed relatively sta-
ble. We will later see why. 

If we look at the catching-up countries, Spain’s GDP per capita was USD 3,379 
below the EU15 average in 1960 and USD 3,610 below it in 2001. For Portugal 
the figures are 4,700 and 5,637 and for Greece 4,103 and 6,688 dollars, respec-
tively. In absolute terms they have therefore fallen behind since 1960. 

The CEE7 countries are now at about the same levels of GDP per capita in 
real purchasing power terms as the catching-up countries were during the first oil 
crisis some 30 years ago although there is now more dispersion between the GDP 
per capita levels of the former than there was between those of the catching-up 
countries in the early 1970s. The differences would be even larger had we in-
cluded Slovenia into the analysis. 

Figure 2 shows the same data but relative to the average GDP per capita in the 
EU15 countries. In a way this is more relevant than the above comparison of ab-
solute levels. Wealth is very much a relative question after absolute poverty has 
been left behind. 

The first of the four figures shows the incumbent EU countries. There has 
been convergence towards the EU15 level with the exception of Luxembourg, 
where GDP per capita has grown considerably faster than in the other countries 
after the early 1980s. The second figure shows the ‘non-catching-up’ EU coun-
tries (Austria, Denmark, Finland, Sweden and the United Kingdom) for which we 
can also see convergence taking place even though for some of the countries this 
has meant a decline in their relative GDP per capita levels (especially Denmark 
and Sweden). 

The third figure shows the ‘catching-up’ EU countries (Ireland, Greece, Portu-
gal and Spain) and here, too, there is long-run convergence towards the EU15 
income level. Ireland is a well-known exception to this rule in the sense that it has 
diverged strongly during the past few years. The fourth figure shows the seven 
accession countries. There is a little divergence in the case of the Czech Republic, 
but otherwise the countries have converged towards the EU15 GDP per capita 
level during 1993-2001. 
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Figure 2 GDP per capita convergence towards the EU15 level (= 100) in the 
original six EEC countries (above) and the ‘non-catching up’ EU 
countries (below) … (cont’d) 
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Figure 2 … (cont’d) in the ‘catching-up’ EU countries (above) and the 
CEE7 countries (below) 
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4 Convergence of GDP per capita levels 

We will discuss two concepts of convergence in this paper: σ and β-convergence. 
According to Rey and Montouri (1998), β-convergence has been more popular 
with macroeconomists, while σ-convergence has been used more in regional sci-
ence and economic geography literature. 

σ-convergence means that the dispersion of real per capita income tends to de-
cline over time, while β-convergence means that there is a negative relationship 
between the initial level of GDP per capita and its average growth rate. The latter 
means that poorer regions and countries tend to grow faster than richer ones and 
will eventually catch up with them. β-convergence does not necessarily imply σ-
convergence if each country’s income level is persistently subject to random dis-
turbances that affect country-specific growth rates (Barro and Sala-i-Martin 
1990).  

Dispersion of Per Capita Income: σσσσ-convergence 

σ-convergence takes place when the dispersion of real per capita income declines 
over time. We will measure this dispersion using the standard deviation of the 
indices shown above in Figure 2 with average GDP per capita in the EU15 area 
set at 100. This gives the same result as measuring the coefficient of variation, 
which is given by 

standard deviation
mean value of set

100× . 

We see from Figure 4 that σ-convergence has taken place in the EU15 area in 
two spells separated by an interim period of stagnation. The first period of con-
vergence took place between 1960 and the first oil crisis in 1973. This was a time 
when only the six founding members made up the European Community. Of the 
present EU member countries, the United Kingdom, Denmark, Sweden, Austria, 
Portugal and Finland were EFTA countries.4 Even though economic integration 
occurred also outside the Community, this was a time of increasing international 
trade within western Europe, which contributed to convergence. Integration 
within the European Community advanced in 1968 with the customs union. 

Trade within the EU15 area is shown in Figure 9. In the beginning, indeed 
starting from 1958, the share of intra-EU15 exports grew very rapidly. This has 
largely to do with the forming of the EEC by the six original member countries. 
This ratio continued to grow up until 1973, which means that growth in the share 
of intra-EU15 exports ended at the same time as convergence came to a halt. 

After 1973, the share of intra-EU15 trade in these countries’ exports did not 
grow before 1985. Again, this stagnation in exports coincided with a time when 
there was no convergence (1973-1986). The UK, Denmark and Ireland had joined 
the Community in 1973 and they were followed by Greece in 1981. The stagna-
tion in convergence lasted until 1986, when Spain and Portugal became members 
of the Community. During this time, i.e. between the first oil crisis and the mid-
1980s, also unemployment grew considerably in western Europe. 

                                                 
4  Finland was an associate member of EFTA in 1961-1986 and full member in 1986-1994. 
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Figure 4 Standard deviation of real GDP per capita (PPP) levels of the 
EU15 countries as calculated from the relative income indices 
with EU15=100 in 1960-2001 
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Another explanation for the end of convergence after the first oil crisis may be 
the dramatic decline in investment rates. Total investment as a percentage of 
GDP declined in the EU15 area after the first oil crisis (see Figure 13). The de-
cline only came to an end in around 1985 after which it has somewhat recovered. 
Both the decline and the recovery were particularly steep in the catching-up coun-
tries (Ireland, Greece, Portugal and Spain). The non-catching up EU countries 
(Austria, Denmark, Finland, Sweden and the United Kingdom) have constantly 
had a below-average investment rate. The CEE7 countries’ investment rate rose 
very rapidly after 1993 but then declined in 2001-02. Still, it is considerably higher 
than in the EU countries on average and also a little higher than in the catching-
up EU countries. High investment rates will support economic growth in the 
CEE7 countries. 

A second period of convergence in GDP per capita has taken place after 1986. 
Luxembourg’s relative GDP per capita started to increase considerably after 1981 
and therefore Figure 4 shows standard deviation both with and without Luxem-
bourg. The latter curve starts to descend after 1986. There is also a curve without 
both Luxembourg and Ireland. Ireland caught up with the EU15 GDP per capita 
level in 1997 and by 2001 it was already 31 per cent above it. Ireland has there-
fore become a diverging force and its exclusion from the figure seems to make a 
difference.5 There is also a line with the EU15 (excluding Luxembourg and Ire-

                                                 
5  However, this kind of an analysis will lose its point if we start to remove countries one by one. Perhaps these 

two exceptions can be made due to their exceptional character and the two countries’ small size. 
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land) and the CEE7 countries, which shows a declining trend and σ-convergence 
to have taken place within this enlarged EU area after the mid-1990s. 

This second period of convergence can be further divided into two parts, a 
phase of fairly rapid convergence in 1986-1991 and a phase of slower conver-
gence in 1992-2001. By excluding Ireland from the analysis we see that conver-
gence has proceeded throughout the 1990s. In this sense, it is interesting to note 
that the share of the EU15 countries in total trade increased up until 1992, which 
coincides well with the period of rapid convergence that lasted up until 1991. Af-
ter that the share of the EU15 countries stabilised and also convergence in GDP 
per capita levels slowed down. Meanwhile, exports to the EU15 countries as a 
share of GDP have continued to grow almost continually with the exception of 
1985-1992, when there was a decline. This measure does not seem to correlate 
with convergence. 

The Economic and Monetary Union was formed in 1999. For example Frankel 
and Rose (2000) indicate that the formation of a monetary union will increase in-
tra-union trade. If this will indeed happen within the Euro Area, convergence 
may well continue. In 1998, the share of the intra-EU12 (the Euro Area) trade in 
these countries total exports was 57.5 per cent. It increased to 58.3 per cent in 
1999 but then declined to 56.1 per cent in 2001. Intra-EU12 exports as a share of 
GDP have, however, increased from 14.0 per cent in 1998 to 15.7 per cent in 
2001. The time span is still a little too short to make strong conclusions. 

Initial GDP levels and growth rates: ββββ-convergence 

There has occurred considerable convergence from the lower GDP per capita 
levels towards the average in 1960-2001, or from a minimum of 42 per cent of 
the average in Portugal in 1960 to 70 per cent of the average in Greece in 2001. A 
wealthy exception is Luxembourg, which has diverged very fast after 1981 and its 
GDP per capita is now almost twice as high as the average in the EU15 countries. 

There has been a trend for poorer countries to catch up with wealthier ones. 
There has also been a trend of convergence within the wealthier countries though 
the former trend has been clearly stronger. Six countries, Denmark, France, Ger-
many (also without the reunification), the Netherlands, Sweden and the United 
Kingdom have been losing their relative positions. 

Figure 5 depicts the logs of the EU15 countries’ GDP per capita levels in 1960 
and their average growth rates up until 2001. Most of the countries are not identi-
fied because the point is just to show general trends. There is a clear negative cor-
relation between the two variables, which means that β-convergence has taken 
place. We show two outliers, Ireland and Luxembourg, which have experienced 
considerably faster growth rates than the countries on average given their initial 
GDP per capita levels in 1960. 

Linear trends have been drawn both for all the EU15 countries and these coun-
tries excluding Luxembourg and Ireland. The first linear trend is 
y = 15.2 - 1.383x with R2 = 0.590. Excluding Luxembourg and Ireland we get a 

linear trend of y = 16.3  - 1.525x  with R2 = 0.917. Especially the latter fit is very 
good. It should be noted that the kind of convergence implied by Figure 5 is not 
automatic. There have been periods of stagnation or even divergence. 
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Figure 5 EU15 countries’ real GDP per capita (PPP) levels in 1960 and av-
erage GDP growth rates in 1960-2001 
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Figure 6 is the same as Figure 5 but with the CEE7 countries added. We have 
taken as the initial GDP level their troughs, i.e. the CEE7 countries’ lowest real 
GDP (PPP) per capita in the early 1990s. Consequently, the time period analysed 
varies. There is no a priori reason to expect that either the growth performance or 
the logic of growth in the accession countries will differ from that of the incum-
bent EU countries after the structural transition has been completed. 

A negative trend between the initial GDP per capita levels and average GDP 
growth rates is visible but it is not as clear as in the case of the EU countries. Es-
tonia, Lithuania and Slovakia are the main outliers. The shortness of the available 
data is a constraining element here and it can be expected that the fit will improve 
in the future as more data become available. Indeed, already the CEE4 countries 
show some possibility of this taking place. The trend with all the seven CEE 
countries has an R2 of 0.655, while that of the CEE4 countries (not shown in the 
graph) is 0.748. The linear trend for the CEE7 countries is y = 42.6 - 4.329x . 
The slope is much larger than that for the EU15 countries, which reflects the 
CEE7 countries’ higher average growth rates and more rapid convergence than 
what the EU countries have experienced in the past. The Czech Republic is a no-
table exception. We will discuss possible reasons for this below. 
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LU 
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Figure 6 CEE7 countries’ GDP per capita levels in their respective troughs 
in 1991-94 and their average GDP growth rates up until the year 
2001 combined with Figure 5 of the EU15 countries 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: The trough is the minimum of real GDP (PPP) per capita experienced in the CEEC4 and 
the Baltic countries in the early 1990s. The trough has been measured at 1991 for Poland, 1993 
for the Czech Republic, Hungary, Slovakia and Latvia, and at 1994 for Estonia and Lithuania. 
Average growth rates have been calculated for the period between the trough and 2001. 

Unconditional Convergence 
Next, we will analyse convergence towards the average GDP per capita level of 
the EU15 countries using pooled least squares. We have estimated the speed of 
unconditional convergence with 

it i t i t ity y y, 1 , 1log log logα β ε− −− = + + , 

where itylog  is the natural logarithm of GDP per capita in country i at time t, α 
is a constant and ε is the error term.6 Table 1 shows the results according to 
which convergence has taken place within the EU15 area at a rate of 2.6 per cent 
a year during 1960-2001. 

                                                 
6  See e.g. Miller and Upadhyay (2002). 
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Table 1 Results from the estimation of unconditional convergence in the 
EU15 area in 1960-2001 

EU15 

Dependent Variable: ( )−− , 1log logit i ty y  

Method: Pooled Least Squares 
Sample(adjusted): 1961 2001 
Included observations: 41 after adjusting endpoints 
Number of cross-sections used: 14 
Total panel (balanced) observations: 574 
Variable Coefficient Std. Error t-Statistic Prob.  
Constant 0.27994 0.02516 11.1246 0.0000 

−, 1log i ty  -0.02647 0.00264 -10.0202 0.0000 

R-squared 0.14932 Mean dependent var 0.02800 
Adjusted R-squared 0.14783 S.D. dependent var 0.02635 
S.E. of regression 0.02433 Sum squared resid 0.33855 
Log likelihood 1319.58 F-statistic 100.404 
Durbin-Watson stat 1.38250 Prob (F-statistic) 0.00000 

Note: Belgium and Luxembourg are combined into one. 

Table 2 shows the equivalent results for the CEE7 countries with a rate of un-
conditional convergence of 3.4 per cent a year. We have chosen 1995 as the first 
year, because using 1994 did not render statistically significant results. This shows 
the problem of incorporating the first years of transition into the analysis. 

Table 2 Results from the estimation of unconditional convergence in the 
CEE7 countries in 1995-2001 

CEEC7 

Dependent Variable: ( )−− , 1log logit i ty y  

Method: Pooled Least Squares 
Sample: 1995 2001 
Included observations: 7 
Number of cross-sections used: 7 
Total panel (balanced) observations: 49 
Variable Coefficient Std. Error t-Statistic Prob.  
Constant 0.34931 0.12713 2.7476 0.0085 

−, 1log i ty  -0.03406 0.01411 -2.4135 0.0198 

R-squared 0.11027 Mean dependent var 0.04262 
Adjusted R-squared 0.09134 S.D. dependent var 0.02817 
S.E. of regression 0.02685 Sum squared resid 0.03388 
F-statistic 5.82481 Durbin-Watson stat 1.54780 
Prob (F-statistic) 0.01975   

 
The results from the estimation of unconditional convergence presented in Ta-

bles 1 and 2 and the results presented in Figure 6 show that the CEE7 countries 
have grown faster after their GDP decline ended than the EU15 countries have 
grown after 1960 perhaps with the exception of Ireland and Luxembourg. 
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5 Factors that May Contribute to Convergence 

Growth Accounting 

On the basis of the production function, the factors contributing to growth are 
productivity, employment and the capital stock. In the 1994-2001 period the an-
nual increase in labour productivity was 2.6 per cent in the Czech Republic, 3.0 
per cent in Hungary, 5.3 per cent in Poland and 4.0 per cent in Slovakia. These 
are considerably higher figures than in the EU15 area and also help to explain the 
accession countries’ high growth rates. In the Euro Area, average annual produc-
tivity growth was just 1.0 per cent in 1994-2001 and 1.8 per cent in 1970-2001. 

Doyle et al. (2001) have estimated that in 1991-1999 total factor productivity 
contributed 122 per cent of GDP growth in Hungary, 82 per cent in Slovenia, 51 
per cent in the Czech Republic, 44 per cent in Poland and 9 per cent in Slovakia. 
Consequently, TFP growth has been quite a significant factor in some countries, 
but its share in GDP growth has varied considerably. 

GDP growth can also result from an increase in the factors of production. 
However, in 1993-2001 the number of people employed declined by a total of 2.2 
per cent in the Czech Republic, 5.6 per cent in Hungary, 4.6 per cent in Poland, 
14.5 per cent in Estonia and 9.9 per cent in Lithuania (in 1996-2001). It grew by 
0.6 per cent in Slovakia (in 1994-2001) and 1.4 per cent in Latvia (in 1996-2001). 
Consequently, employment has mostly declined. 

Gross fixed capital formation is discussed further below. Investment rates have 
on average been higher in the CEE7 countries than in the EU15 countries during 
the 1994-2001 period. This has supported growth in the accession countries. Also 
the inflow of foreign direct investment has been an important source of modern 
technology and has increased foreign trade considerably. For example, almost all 
of Hungary’s exports originate from firms with FDI. The superficial evidence 
suggests that faster growth in the accession countries is due to high investment 
rates and an increase in productivity that is due to modernisation in production 
technology and business management. 

EU membership and Convergence 

Next let us discuss a little more closely the convergence that has taken place 
within the EU15 area the possible impact of these countries’ EU membership. 
The figures and tables also present some data for the CEE7 countries. 

Between 1960 and 2001, the EC/EU has been enlarged four times, in 1973, 
1981, 1986 and 1995.7 The first and third of these enlargements coincide with 
breaks in convergence as we have identified them earlier. The breaks are asym-
metric because the first break coincides with a discontinuation in convergence 
and the second coincides with a resumption in convergence. The picture that 
emerges is therefore not one where simple enlargement, i.e. the extension of 
EC/EU membership is enough for convergence to take place. Other forces affect 
the development and may overrun the possibly positive impact of ‘administrated’ 
integration. 

We have now calculated an index for the countries’ GDP per capita levels rela-
tive to that in the original EU6 area, which is fixed at 100. It made more sense 

                                                 
7  A fifth would be the reunification of Germany, which decreased Germany’s GDP per capita and therefore 

also had a minor effect on the average GDP per capita in the EU countries. 
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here to compare GDP per capita against the EU6 countries. Comparing the start-
ing point in 1960, the year of membership and the end point in 2001, we can ana-
lyse the slope of the relative GDP per capita. This has been done in Figure 7 and 
in Table 3.8 

Figure 7 GDP per capita in selected EU countries in 1960, in the first year 
of their EC/EU membership, and in 2001 with 100 ==== GDP per 
capita in the EU6 countries. Also the GDP per capita in the CEE4 
and the Baltic countries in 2001 are shown. 
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The countries have again been classified into four groups: The ‘non-catching-up’ 

EU countries: Denmark (membership in 1973), the United Kingdom (1973), Aus-
tria (1995), Finland (1995) and Sweden (1995); the ‘catching-up’ EU countries: Ire-
land (1973), Greece (1981), Portugal (1986) and Spain (1986); the CEE4 countries: 
                                                 
8  ‘Convergence slope’ is perhaps a slightly misleading term because some of the countries have in fact not con-

verged between 1960 and 2001 (Luxembourg) or have caught up with the average and overshot it (Ireland). 
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the Czech Republic, Hungary, Poland and Slovakia; and the Baltic countries: Esto-
nia, Latvia and Lithuania. 

If we look at the non-catching up EU countries in the upper part of Figure 7, 
we see that on average there has been clear convergence towards the GDP per 
capita in the EU15 countries. Denmark, Sweden and the United Kingdom have 
been losing in relative terms, while Austria and Finland have gained. The catch-
ing-up countries have all gained since 1960. The relative development in the post-
membership period has been particularly good in Ireland, Portugal and Spain. In 
relative terms, Greece performed better before its membership than after it.9 

Overall, the developments are varied but, with the exception of Austria and 
Greece, post-membership development has been more favourable than pre-
membership development in the countries’ relative GDP per capita levels. 

In the bottom-right corner we can see the relative levels of the CEE4 countries 
and the Baltic countries in 2001. The CEE4 countries are approximately at the 
same relative level as the catching-up countries were in 1960, while the Baltic 
countries are, on average, below them. 

Next we have calculated the average change in the slope (presented in Figure 7) 
of each country’s GDP per capita Yi relative to the average GDP per capita in the 
original EU6 countries YEU6 using the following simple formula: 

 − ∗  
, ,0

6, 6,0

1 100i t i

EU t EU

Y Y
Y Yt

, 

where the subscript 0 denotes the first year we have data for (in the case of the 
EU15 countries this is 1960), and the subscript t denotes the last year (i.e. 2001). 
Consequently, =1 1 41t  for the EU15 countries for the whole time period 1960-
2001, but varies between 1/7 and 1/10 for the CEE7 countries depending on 
when their GDP started to grow again in the beginning of the 1990s. As we use 
the EU6 countries, the point of reference is unaffected by faster growth in the 
catching-up countries as it was when we used the EU15 countries as reference. 

Table 3 shows the slopes of the lines in Figure 7 for the countries that joined 
the EU between 1973 and 1995. The membership years differ depending on the 
country and therefore the number of years available for the calculations before 
and after membership differs. The first numerical column presents the average 
slope in 1960-2001. The next two columns present the slopes in the pre-
membership period and in the post-membership period, respectively. 

Using the above formula, the average change10 in the non-catching up countries 
is almost zero, +0.02 percentage points per year for the whole period. This dis-
guises both positive and negative developments as has already been noted. Still, 
for all the non-catching up countries (except Austria) the slope in the post-
membership years has been higher than before membership. Even for Austria, 
the difference between pre-membership and post-membership is very small. 

                                                 
9  These results differ from those by Ellison (2001) as, according to him, the ‘catching-up’ countries (save Ire-

land) converged more rapidly towards the European average per capita GDP before their EU membership 
than after it. He uses real GDP data in per capita terms. He is also quite pessimistic about the CEE countries’ 
prospects for real convergence towards the EU average. 

10  Arithmetic average. 
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Table 3 Slopes towards EU6 real GDP per capita (PPP) levels 

Country Slopes in 
1960-2001

Pre-
member-

ship slopes

Post-
membership 

slopes 

CEE coun-
tries’ slopes in 

the 1990s 
‘Non-catching up’ EU countries 0.02 -0.36 0.65 .. 
Denmark (membership in 1973) -0.17 -0.41 0.00 .. 
United Kingdom (1973) -0.29 -1.46 0.13 .. 
Austria (1995) 0.39 0.41 0.36 .. 
Finland (1995) 0.45 0.14 2.07 .. 
Sweden (1995) -0.26 -0.47 0.69 .. 
‘Catching-up’ EU countries 0.88 0.54 1.12 .. 
Ireland (1973) 1.56 -0.08 2.35 .. 
Greece (1981) 0.52 1.29 -0.13 .. 
Portugal (1986) 0.80 0.54 1.21 .. 
Spain (1986) 0.64 0.40 1.06 .. 
CEE4 countries .. .. .. 0.77 
Poland .. .. .. 0.98 
Slovakia .. .. .. 0.96 
Hungary .. .. .. 0.95 
Czech Republic .. .. .. 0.19 
Baltic countries .. .. .. 0.96 
Estonia .. .. .. 1.52 
Latvia .. .. .. 0.87 
Lithuania .. .. .. 0.49 

Note: The country group data are arithmetic averages of the slopes of the countries belonging to 
that particular group. Slopes for the CEE countries and the Baltic countries have been calculated 
from the troughs of their relative GDP. The years used are 1991-2001 for Poland, 1993-2001 for 
the Czech Republic, Hungary, Slovakia and Latvia, and 1994-2001 for Estonia and Lithuania. 

The average improvement in the catching-up countries has of course been 
much better than in the non-catching up countries. The former have converged 
on average by 0.88 percentage points per year. This includes the fact that Ireland 
has caught up with and overshot the average of the EU6 countries. The post-
membership performance of Ireland, Portugal and Spain is clearly superior to 
their performance before their membership. Greece has fallen behind after its 
membership. 

The convergence of the CEE7 countries has been calculated from their relative 
troughs in the early 1990s up until the year 2001. The arithmetic average of con-
vergence in the CEE4 countries has been 0.77 percentage points per year and in 
the Baltic countries 0.96 percentage points per year. These are about the same as 
the average in the catching-up countries in 1960-2001. The best relative perform-
ance has taken place in Estonia, followed by Poland, Slovakia, Hungary and Lat-
via, while the Czech Republic has performed the least well. 

Figure 8 returns to the four catching-up countries that are the best existing ref-
erences within the European Union for the accession countries. We depict the 
convergence of these four countries before and after membership, with the first 
year of membership set at 1 on the horizontal axis. For Spain, Greece and Ire-
land, a few turning points have been marked. 

Spain converged up until 1975 when it became a democracy. There then started 
a period of divergence, which came to an end in 1986 when Spain became a 
member of the European Community. After that, convergence has taken place at 
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an average rate of 1.1 percentage points per year. Portugal is somewhat similar to 
Spain in this respect. It converged up until 1973, followed by a period of stagna-
tion, which came to an end as the country joined the European Community in 
1986. After that, convergence has taken place at an average annual rate of 1.2 
percentage points per year. 

Figure 8 Convergence towards GDP per capita of EU6 (==== 100) up until the 
year 2001. First year of membership ==== 1. 

 

 
 

 

 

 

 

 

 
 

 
 
 
 
The Iberian peninsula seems to have received a boost from membership. This 

did not happen in Ireland or Greece, though. Ireland remained relatively stagnant 
in relative terms up until 1986 but then started to gain very rapidly relative to the 
EU6 countries, i.e. around the time when Spain and Portugal started to converge, 
too. The speed has been much faster in Ireland. The year 1986 coincides with an 
increase in intra-EU trade. The internal market was formed in 1987, so we also 
find a factor from administrated integration that coincides with these develop-
ments. Another factor was the implementation of cohesion funds for these four 
countries in 1988. 

Greece was not affected by the year 1986. Greece converged up until 1973, 
then stagnated up until 1978 after which it started to decline in relative terms. 
The decline seems to have come to an end in 1995. Foreign goods trade is much 
less important for Greece than it is for Spain or Portugal, not to mention Ireland. 

Trade and Convergence 

European integration has lowered trade costs and barriers in western Europe in 
the post-WWII period. Above we cited different studies, which have demon-
strated the positive effect of increased trade on convergence. Figure 9 shows the 
development in the EU15 area during the latter part of the 20th century. The 
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graph also shows the two periods of convergence: the first up until 1973 and the 
second starting in 1986. 

Figure 9 Exports of the EU15 countries in 1960-2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exports to the EU15 area as per cent of GDP have increased almost continu-

ously since 1960 although there did occur a small decline in the early 1990s. The 
share of the EU15 countries in total exports grew up until the first oil crisis, but 
then levelled off at around 60 per cent. It started to grow again in 1986 but has 
declined again to 60-63 per cent at the turn of the millennium. This latter coin-
cides with the development in convergence. 

Figure 10 shows exports to the EU15 area relative to GDP for the catching-up 
countries. Ireland stands out as a clear exception. It is, of course, the smallest of 
these countries and as such we may expect its economy to be more open than 
those of the other countries. Greece is a small economy too, but it is very closed 
in its goods exports, and it has become increasingly so during the 1990s. Greece 
does export a lot of services in the form of tourism for example, and these are 
not included in the data. 

Spain and Portugal started to converge in around 1986. Even though the de-
velopments are not as dramatic as in the case of Ireland, their exports to the 
EU15 area are now clearly more important than they were before integration. 
Also Portugal and Spain have important service exports that are not visible in the 
graph. 

Overall in 1960-2001 and on average for the EU15 countries mutual trade 
seems to be a fairly good explanatory indicator of convergence as we see from 
Figure 9. However, it does not succeed so well in explaining the convergence of 
certain individual countries like Portugal or Greece. 
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Let us next review how the CEE7 countries’ trade with the EU has evolved 
since 1990. This is shown in Figure 11. We see that the share of EU15 in total 
exports is at about the same level as in the EU15 countries themselves. The share 
of exports to EU15 to GDP has now surpassed the average level in the EU15 
countries. 

Figure 10 Exports to the EU15 area, % of GDP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 CEE7 countries’ trade 1990-2001 (1992-2001 for the Baltic coun-
tries) 
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Figure 12 shows how the EU15 area has become more important for the CEE7 
countries since 1991. There are two groups. Estonia, Hungary, the Czech Repub-
lic and Slovakia are clearly more open towards the EU15 area than Poland, Latvia 
and Lithuania. It is natural that Poland, as a larger economy, should be at a lower 
level than the others, but Latvia and Lithuania have remained relatively more 
closed towards the EU15 area. Indeed, the latter two are clearly poorer in GDP 
per capita (PPP) terms. However, Latvia’s GDP growth rate was very high in 
2000-2002. 

Figure 12 Exports to the EU15 area, % of GDP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Convergence, Investment and Foreign Direct Investment 

We have discussed EU membership and trade, but there does not seem to be any 
simple explain-it-all correlation between these and convergence. Still, it is obvious 
that integration does have a positive effect on trade and foreign direct investment 
(FDI) flows. We will discuss investment here. 

First let us take a look at fixed investment. Figure 13 shows total fixed invest-
ment as a percentage of GDP in certain country groups. The non-catching up EU 
countries have all the time had lower investment rates than the other groups. 
Generally speaking, the countries that have been poorer and grown more rapidly, 
i.e. the catching-up EU countries and the CEE7 countries, have had higher-than-
average investment rates especially after the mid-1980s. These figures do not in-
clude investment in research and development, which has been considerable in 
certain countries. 
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Figure 13 Total investment in the EU15 area and the CEE7 countries, % of 
GDP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Gross fixed capital formation in the Baltic countries. Estonia is only included in 1993-2001 
and Latvia and Lithuania in 1995-2001. 

Investment is an important factor in growth and catching-up. But often domes-
tic resources are not enough. One way of speeding up growth can be to encour-
age foreign direct investment. Expectations of the accession countries’ member-
ship has had a positive effect on FDI inflows to these countries. On the other 
hand, FDI flows have also considerably increased on a global scale during the 
1990s compared to the previous decades. 

Figure 14 shows the catching-up countries’ GDP relative to the average GDP 
in the EU6 countries on the left axis and FDI inflows per GDP on the right axis. 
Ireland shows a strong positive relationship between the two lines, but there are 
also some hints of this for Spain and Portugal. For Greece the lines mostly go in 
different directions. FDI into Greece has been very low. On the other hand, 
Greece has also not really converged, either. Correlation coefficients for the two 
data sets are shown in Table 4. 

We can see that the year 1986, when convergence started or resumed in Ire-
land, Portugal and Spain is also a time when FDI inflows started to increase con-
siderably in the latter two, though only up until 1990. Ireland experienced a con-
siderable increase in FDI inflows only five years later. 
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Figure 14 Convergence in GDP (PPP) per capita towards EU6 (left axis) 
and FDI inflows, % of GDP (right axis) in 1981-2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources: OECD; UNCTAD; National central banks 

Figure 15 shows GDP convergence in the CEE7 countries during the 1990s 
and the FDI inflows relative to their GDP. A lot of the FDI inflows to accession 
countries have been due to the privatisation of previously state-owned firms. Af-
ter privatisation has been concluded, the countries have to attract more green-
field investments, which may be harder to get. In many cases they have already 
succeeded in this. The share of multinational firms has become extremely large in 
the exports of certain CEE countries. In 1999, their share in exports was 89 per 
cent in Hungary, 61 per cent in the Czech Republic, 60 per cent in Poland and 30 
per cent in Slovakia. The share of MNFs in investment was 82 per cent, 53 per 
cent, 63 per cent and 22 per cent, respectively.11 

There is a considerable correlation between the relative GDP level and FDI in-
flows in Poland, Ireland and Lithuania, and also to some extent in Spain, Portu-
gal, Slovakia and Latvia. The other countries do not show such correlation. This 
is not to belittle the importance of FDI. In certain countries the inflows of FDI 
have been very large relative to gross fixed capital formation. This can especially 
be seen in Ireland and the Baltic countries but also in the CEE4 countries. The 
importance of FDI in total gross fixed capital formation has been smaller in Por-
tugal, Spain and Greece. 

                                                 
11  Revue Elargissement, MINEFI – DREE/TRESOR, N°43, 14 April 2003. 
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Figure 15 Convergence in GDP (PPP) per capita (left axis) and FDI inflows, 
% of GDP (right axis) in 1991-2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

Sources: OECD; UNCTAD; National central banks 
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Table 4 Correlation coefficient between the FDI inflow data and conver-
gence data in Figures 14 and 15 

Country Correlation 
coefficient

Country Correlation 
coefficient

Ireland 0.865 Poland 0.970 
Spain 0.496 Lithuania 0.669 
Portugal 0.465 Slovakia 0.369 
Greece -0.130 Latvia 0.347 
  Estonia 0.017 
  Hungary -0.381 
 Czech Republic -0.433 

 

6 Conclusions 

We have analysed convergence in GDP per capita levels adjusted for purchasing 
power in the EU15 area during 1960-2001. We discussed both β and σ-
convergence, calculated the rate of unconditional convergence, and used graphs 
to see how EU membership, foreign trade and investment may have influenced 
convergence. We then used this framework to discuss the developments in the 
CEE7 countries (Poland, the Czech Republic, Slovakia, Hungary, Estonia, Latvia 
and Lithuania) during the past ten years. We presume that the developments in 
the EU15 countries are a good indicator of the future economic development of 
the accession countries. 

σ-convergence has taken place in the EU15 area in two spells separated by an 
interim period of stagnation. The first period of convergence took place between 
1960 and the first oil crisis in 1973. Trade is often listed as a factor that increases 
convergence. The share of intra-EU15 exports in total exports grew very rapidly 
up until 1973 and stabilised thereafter, which means that its growth ended at the 
same time as convergence came to a halt, or vice versa. After 1973, the share of 
the EU15 countries did not grow in these countries’ exports before 1985. This 
stagnation in exports coincides with the period when no σ-convergence occurred 
(1973-1986). At the same time there was also a dramatic decline in gross fixed 
capital formation. 

A second period of σ-convergence in GDP per capita has taken place after 
1986. It can be further divided into two parts, a phase of fairly rapid convergence 
in 1986-1991 and a phase of slower convergence in 1992-2001. Ireland and Lux-
embourg have been diverging very fast as of late and by excluding them from the 
analysis we see that convergence has proceeded throughout the 1990s. Mean-
while, the share of intra-EU15 exports in total trade increased up until 1992, 
which coexists well with the period of rapid convergence that lasted up until 
1991. After that the share of the EU15 countries stabilised and also convergence 
in GDP per capita levels slowed down. 

On average for the EU15 countries in 1960-2001 mutual trade seems to be a 
fairly good indicator of σ-convergence. It does not succeed so well in explaining 
the convergence of certain individual countries like Portugal or Greece. Exports 
to the EU15 countries as a share of GDP have continued to grow almost con-
tinuously with the exception of 1985-1992, when there was a decline. This meas-
ure does not seem to correlate directly with convergence. 
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If we include the CEE7 countries, we again find an increase in σ convergence 
after the mid-1990s. Consequently, σ convergence has also taken place in this 
enlarged EU area. The share of the EU15 area in the accession countries’ total 
exports is at about the same level as in the EU15 countries themselves. The ex-
ports-to-EU15-to-GDP ratio has now surpassed the respective level in the EU15 
countries. High and increasing trade intensity indicates good prospects for con-
vergence. 

Let us then look at β-convergence. There has been considerable convergence in 
GDP per capita levels in the EU15 countries in 1960-2001. The catching-up EU 
countries, i.e. Greece, Ireland, Portugal and Spain, have on average all grown 
faster than the EU15 average but at different speeds and to a certain extent at dif-
ferent times. This convergence has not been automatic. Furthermore, wealthier 
EU countries have converged down towards the average EU GDP per capita lev-
els. As the individual countries sum to the aggregate, there have to be some coun-
tries that lose in relative terms if there are countries that gain. 

We find a clear linear trend between the logs of the EU15 countries’ GDP per 
capita levels in 1960 and their average growth rates in 1960-2001 and this fit be-
comes particularly good with an R2 of 0.917 if we exclude Luxembourg and Ire-
land, which are outliers. This confirms that the countries with lower initial GDP 
levels have grown faster than those with higher initial GDP levels. 

Of the seven applicant countries in our analysis, there is a little divergence in 
the case of the Czech Republic, but otherwise the countries have converged to-
wards the average EU15 GDP per capita level in 1993-2001. The CEE7 countries 
are currently at about the same relative levels of GDP per capita as the catching-
up countries were during the first oil crisis some 30 years ago although there is 
more dispersion between the GDP per capita levels of the former than there was 
between those of the catching-up countries in the early 1970s. 

For the CEE7 countries, taking as the initial GDP level their troughs, i.e. these 
countries’ minimum real per capita GDP, in the early 1990s and comparing these 
with the countries’ average growth rates we also find a negative trend even 
though it is not (yet) as clear as in the case of the EU countries. Estonia, Lithua-
nia and Slovakia are the main outliers. The shortness of the available data is a 
constraining element here and we can expect that the fit will improve in the fu-
ture as more data become available. Indeed, the CEE4 countries already show 
some possibility of this happening. The trend with all the seven countries has an 
R2 of 0.655, while that of the CEE4 countries is 0.748. The slope is much higher 
than for the EU15 countries, which reflects the CEE7 countries’ higher average 
growth rates. The Czech Republic is a notable exception. We traced the more 
rapid convergence to higher investment rates and an increase in productivity due 
to a technological transmission from the EU15 countries in the form of foreign 
direct investment. 

In general, the EU15 countries have done better in relative terms after their 
EU membership than before it. The relative development in the post-
membership period has been particularly good in Ireland, Portugal and Spain. 
Overall, post-membership development has been more favourable than pre-
membership development in relative GDP per capita levels with the exception of 
Austria (very small weakening in growth rates) and Greece (considerable weaken-
ing) where pre-membership growth has been higher than post-membership 
growth. 
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After the accession countries started to grow following the negative shock in 
the beginning of their transition in the early 1990s, the CEE7 countries have con-
verged on average at about the same rate as the catching-up countries have done 
on average during 1960-2001. The best relative performance has taken place in 
Estonia, followed by Poland, Slovakia, Hungary and Latvia, while the Czech Re-
public has performed the least well. The convergence of the catching-up coun-
tries was not automatic after membership nor has it been continuous, and this 
will most likely be the case also for the accession countries. Structural and other 
reforms will support positive developments. On the basis of previous EU 
enlargements it does seem that membership typically improves growth prospects. 

Foreign direct investment has had a major effect on the economies and foreign 
trade of the accession countries. On the basis of foreign direct investment inflows 
to the incumbent EU countries it is difficult to conclude much of the effects that 
FDI may have on GDP growth and convergence. 

β-convergence, i.e. faster than average growth in initially poorer countries, de-
pends on a number of factors. Convergence is not an automatic phenomenon and 
may occur at different speeds. However, based on the evidence available for the 
EU15 countries during the past 40 years it seems safe to say that convergence 
does typically take place within the EU. Consequently, it is most likely that the 
countries of central and eastern Europe will continue to converge toward the in-
come levels of the incumbent EU countries, although at different speeds and not 
necessarily continuously. Full convergence is likely to take several decades in the 
poorer countries. As convergence is not automatic, structural reforms remain an 
important factor in securing faster growth. Still, structural reforms are needed in 
many incumbent EU countries, too. 



 29

References 

Baldwin, R. E. and E. Seghezza (1996): ‘Growth and European Integration: To-
wards and Empirical Assessment’, CEPR Discussion Paper No. 1393. 

Barro, R. J. (1991): ‘Economic Growth in a Cross Section of Countries’, The Quar-
terly Journal of Economics, Vol. 106, No. 2, 407-43. 

Barro, R. J. and X. Sala-i-Martin (1990): ‘Economic Growth and Convergence 
across the United States’, NBER Working Paper No. 3419. 

Bassanini, A. and S. Scarpetta (2001): ‘The Driving Forces of Economic Growth: 
Panel Data Evidence for the OECD Countries’, OECD Economic Studies No. 
33, 2001/II. 

Baumol W. J. (1996): ‘Productivity Growth, Convergence, and Welfare: What the 
Long-Run Data Show’, In G. M. Grossman Economic Growth: Theory and Evidence, 
Volume I, An Elgar Reference Collection. 

Ben-David, D. (1993): ‘Equalizing Exchange: Trade Liberalization and Income 
Convergence’, The Quarterly Journal of Economics, Vol. 108, No. 434. 

Ben-David, D. (1996): ‘Trade and Convergence Among Countries’, Journal of In-
ternational Economics, Vol. 40, 279-98. 

Ben-David, D. and A. Kimhi (2000): ‘Trade and the Rate of Income Conver-
gence’, CEPR Discussion Paper No. 2390. 

Ben-David, D and A. K. M. A. Rahman (1996): ‘Technological Convergence and 
International Trade’, CEPR Discussion Paper No. 1359. 

Bernard, A. B. and C. I. Jones (1996): ‘Comparing Apples to Oranges: Productiv-
ity Convergence and Measurement Across Industries and Countries’, The Ameri-
can Economic Review, Vol. 86 (5), 1216-38. 

De Long J. B. (1996): ‘Productivity Growth, Convergence, and Welfare: Com-
ment’, In G. M. Grossman Economic Growth: Theory and Evidence, Volume I, An 
Elgar Reference Collection. 

Doyle, P., L. Kuijs, G. Jiang (2001): ‘Real Convergence to EU Income Levels: 
Central Europe from 1990 to the Long Term’, IMF Working Paper 
WP/01/146. 

Ellison, D. L. (2001): ‘CEEC Prospects for Convergence: A Theoretical and His-
torical Overview’, fesportal.fes.de/pls/portal30/docs/folder/politikanalyse 
/cohellison.pdf 

Fischer, S., R. Sahay and C. A. Végh (1998): ‘From Transition to Market - Evi-
dence and Growth Prospects’, IMF Working Paper 98/52. 

Frankel, J. A. and A. K. Rose (2000): ‘An Estimate of the Effect of Currency 
Unions on Trade and Output’, CEPR Discussion Paper No. 2631. 

Kaitila, V. (2001): ‘Accession Countries’ Comparative Advantage in the Internal 
Market: A Trade and Factor Analysis’, Bank of Finland Institute for Economies in 
Transition Discussion Paper No. 3. 

Mankiw, N. G., D. Romer and D. N. Weil (1992): ‘A Contribution to the Empir-
ics of Economic Growth’, The Quarterly Journal of Economics, May. 

Miller, S. M. and M. P. Upadhyay (2002): ‘Total Factor Productivity and the Con-
vergence Hypothesis’, Journal of Macroeconomics, Vol. 24, 267-86. 



 30

Quah, D. T. (1996): ‘Empirics for economic growth and convergence’, European 
Economic Revue, Vol. 40, 1353-75. 

Rey, S. J. and B. D. Montouri (1998): ‘US Regional Income Convergence: A Spa-
tial Econometric Perspective’, Regional Studies, Vol. 33, 145-156. 

Sala-i-Martin (1996): ‘Regional Cohesion: Evidence and Theories of Regional 
Growth and Convergence’, European Economic Review, Vol. 40, 1325-52. 

Solow (1956): ‘A Contribution to the Theory of Economic Growth’, Quarterly 
Journal of Economics, Vol. 170, 65-94. 

Wagner, M. and J. Hlouskova (2002): ’The CEEC10’s Real Convergence Pros-
pects’, CEPR Discussion Paper No. 3318. 



E L I N K E I N O E L Ä M Ä N   T U T K I M U S L A I T O S       (ETLA) 
THE RESEARCH INSTITUTE OF THE FINNISH ECONOMY 
LÖNNROTINKATU 4  B,    FIN-00120 HELSINKI 
____________________________________________________________________________ 
 
      Puh./Tel. (09) 609 900  Telefax (09) 601753  
      Int.  358-9-609 900  Int.  358-9-601 753 
      http://www.etla.fi 
 
 
KESKUSTELUAIHEITA - DISCUSSION PAPERS ISSN 0781-6847 
 
Julkaisut ovat saatavissa elektronisessa muodossa internet-osoitteessa: 
http://www.etla.fi/finnish/research/publications/searchengine 
 

 
No 832 ARI HYYTINEN – LOTTA VÄÄNÄNEN, Government Funding of Small and Medium-sized 

Enterprises in Finland. 06.11.2002. 50 p. 
 
No 833 TUOMAS MÖTTÖNEN, Idänkaupan ennusteet 1987-1991. 11.11.2002. 88 s. 
 
No 834 MARKKU STENBORG, Economics of Joint Dominance. 21.11.2002. 24 p. 
 
No 835 RAINE HERMANS – ANTTI-JUSSI TAHVANAINEN, Ownership and Financial Structure of 

Biotechnology SMEs: Evidence from Finland. 12.12.2002. 41 p. 
 
No 836 MARIANNE PAASI, Economics of Collective Benchmarking – Learning in Research and In-

novation Policy. 12.12.2002. 18 p. 
 
No 837 KARI E.O. ALHO, Kannattaako tulopolitiikkaa jatkaa? 30.12.2002. 22 s. 
 
No 838 HANNU PIEKKOLA, Palkkaneuvottelut ja työmarkkinat Pohjoismaissa ja Euroopassa. 

30.12.2002. 26 s.  
 
No 839 KARI E.O. ALHO, The Equilibrium Rate of Unemployment and Policies to Lower it: The Case 

of Finland. 31.12.2002. 26 p. 
 
No 840 LUIS H.R. ALVAREZ – ERKKI KOSKELA, On Forest Rotation Under Interest Rate Variabil-

ity. 15.01.2003. 14 p. 
 
No 841 LUIS H.R. ALVAREZ – ERKKI KOSKELA, Irreversible Investment under Interest Rate Vari-

ability: some Generalizations. 22.01.2003. 27 p. 
 
No 842 OLAVI RANTALA, Tuotekehitys, toimialojen panos-tuotosrakenteen muutokset ja talouden 

kasvu. 29.01.2003. 64 s. 
 
No 843 KARI E.O. ALHO, The Impact of Regionalism on Trade in Europe. 05.02.2003. 14 p. 
 
No 844 LAURA PAIJA, Distribution of Intellectual Property Rights and the Development of Technol-

ogy Suppliers. 05.02.2003. 20 p. 
 
No 845 ESA VIITAMO, Knowledge-intensive Services and Competitiveness of the Forest Cluster – 

Case Finland. 06.02.2003. 44 p. 
 
No 846 JYRKI ALI-YRKKÖ – MIKA PAJARINEN, Julkinen T&K-rahoitus ja sen vaikutus yrityksiin 

– Analyysi metalli- ja elektroniikkateollisuudesta. 21.02.2003. 37 s. 
 
No 847 HELI KOSKI – CAROLINA SIERIMO, Entry and Exit in the ICT Sector – New Markets, New 

Industrial Dynamics? 25.02.2003. 21 p. 



No 848 GREGORY S. AMACHER – ERKKI KOSKELA – MARKKU OLLIKAINEN, Environmental 
Quality Competition and Eco-Labeling. 10.03.2003. 28 p. 

 
No 849 TOMI HUSSI, Reconfiguring Knowledge Management. Combining Intellectual Capital, In-

tangible Assets and Knowledge Creation. 19.03.2003. 25 p. 
 
No 850 LOTTA VÄÄNÄNEN, Public Provision of Business Support Services in Finland. 22.04.2003. 

59 p. 
 
No 851 GREGORY S. AMACHER – ERKKI KOSKELA – MARKKU OLLIKAINEN, Quality Com-

petition and Social Welfare in Markets with Partial Coverage: New Results. 23.04.2003. 15 p. 
 
No 852 MIKA MALIRANTA – PETRI ROUVINEN, Productivity Effects of ICT in Finnish Business. 

12.05.2003. 42 p. 
 
No 853 LOTTA VÄÄNÄNEN, Does Public Funding Have a Halo Effect? Evidence from Finnish 

SMEs. 14.05.2003. 19 p. 
 
No 854 PETRI BÖCKERMAN – MIKA MALIRANTA, The Micro-level Dynamics of Regional Pro-

ductivity Growth: The source of divergence in Finland. 15.05.2003. 30 p. 
 
No 855 CHRISTOPHER PALMBERG – OLLI MARTIKAINEN, Overcoming a Technological Dis-

continuity – The Case of the Finnish Telecom Industry and the GSM. 23.05.2003. 55 p. 
 
No 856 RAINE HERMANS – ILKKA KAURANEN, Intellectual Capital and Anticipated Future Sales 

in Small and Medium-sized Biotechnology Companies. 28.05.2003. 30 p. 
 
No 857 ERKKI KOSKELA – MATTI VIREN, Government Size and Output Volatility: New Interna-

tional Evidence. 10.06.2003. 16 p. 
 
No 858 TOMI HUSSI, Intellectual Capital and Maintenance of Work Ability – The Wellbeing Perspec-

tive. 28.05.2003. 35 p. 
 
No 859 LOTTA VÄÄNÄNEN, Agency Costs and R&D: Evidence from Finnish SMEs. 23.06.2003.  

54 p. 
 
No 860 PEKKA ILMAKUNNAS – MIKA MALIRANTA, Technology, Labor Characteristics and 

Wage-productivity gaps. 26.06.2003. 27 p. 
 
No 861 PEKKA ILMAKUNNAS – MIKA MALIRANTA, Worker inflow, outflow, and churning. 

26.06.2003. 30 p.  
 
No 862 ERKKI KOSKELA – MARKKU OLLIKAINEN, A Behavioral and Welfare Analysis of Pro-

gressive Forest Taxation. 05.08.2003. 24 p. 
 
No 863 ERKKI KOSKELA – RUNE STENBACKA, Profit Sharing and Unemployment: An Approach 

with Bargaining and Efficiency Wage Effects. 06.08.2003. 28 p. 
 
No 864 ANTTI-JUSSI TAHVANAINEN, The Capital Structure of Finnish Biotechnology SMEs – An 

Empirical Analysis. 08.08.2003. 62 p. 
 
No 865 VILLE KAITILA, Convergence of Real GDP per Capita in the EU15 Area: How do the Acces-

sion Countries Fit in? 15.08.2003. 30 p. 
 

Elinkeinoelämän Tutkimuslaitoksen julkaisemat "Keskusteluaiheet" ovat raportteja alustavista 
tutkimustuloksista ja väliraportteja tekeillä olevista tutkimuksista. Tässä sarjassa julkaistuja mo-
nisteita on mahdollista ostaa Taloustieto Oy:stä kopiointi- ja toimituskuluja vastaavaan hintaan. 

Papers in this series are reports on preliminary research results and on studies in progress. They 
are sold by Taloustieto Oy for a nominal fee covering copying and postage costs. 


