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Abstract  

 

This paper addresses the question of whether increased economic integration leads to higher 

growth. To address this question, two regression models are estimated. Model 1 consists of 

EU 14 (EU 15 minus Luxembourg) for the time period 1971-2000 and estimates the effects of 

a country’s growth rate of entering the European Union. The results show that membership in 

the EU has not had any significant effect on the growth rate. Model 2 consists of EU 27 for 

the time period 1992-2007. In this model, an attempt is made to estimate if membership in the 

EU and membership in the EMU has significantly affected the growth rates of the 

participating countries. The main result is that membership in the EU has led to an annual 

increase in the growth rate of 0.021 % while the result for participating in the EMU 

cooperation is not significant.  
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1. Introduction 
 

The initial purpose of creating the European Union (EU) was the idea that increased 

integration would lead to peace within Europe. There were however also economic motives 

for the creation of the EU, in particular to promote economic growth. The European 

integration began in 1951 with the creation of the European Coal and Steel Community 

(ECSC). Since then, there have been several steps towards increased economic integration 

between the member states. A number of treaties have been agreed upon by the member states 

where the treaties of Rome (1957), Maastricht (1992) and Lisbon (2007) are the most 

important. The main purpose of these treaties has been to increase both the political as well as 

economic integration within the EU.  A natural question is then, whether the EU has achieved 

the aim of promoting growth within the union. The purpose of this paper is to find out 

whether membership in the EU and EMU has had a positive effect on growth for its member 

states. 

Several studies and reports have been written on the subject. The Cecchini report named “The 

European challenge 1992” was written in 1988 and the purpose was to study the economic 

effects of widening the European integration. The report identified a number of benefits 

resulting from widening European integration. The direct benefits were the eradication of 

economic boarders and indirect benefits that would result from economic restructuring, more 

trade, increased competition and economies of scale. In the short run the direct benefits were 

expected to outweigh the indirect benefits. In the long run however, the indirect benefits 

would lead to more innovation and stronger competition which would outweigh the direct 

benefits. These two effects, together with the macroeconomic benefits, such as the opening of 

national markets, were expected to lead to a higher rate of growth. In addition, the creation of 

the euro was also expected to lead to higher growth due to the elimination of exchange rate 

risks. This was expected to stimulate both trade and investments, thereby increasing the rate 

of growth within the Eurozone.
1
 

To find out whether the creation of the euro has led to higher economic growth for the 

member states, the European commission ordered a study. It was published in 2008 and called 

“The impact of EMU on growth and employment”. The study addressed the impact of the 

introduction of the euro on output and growth within the Eurozone. In order to achieve this, 

the study performed a descriptive and analytical examination of developments before and 

after the launch of the euro, with comparisons drawn between EMU member states and non-

                                                           
1
 www.oup.com/uk/orc/bin, page 19-21. 
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EMU members for the time period 1980-2004.  Eight EMU countries were included in the 

analyses.  They were Belgium, Finland, France, Germany, Italy, Netherlands, Austria and 

Spain. The non-EMU members used in the analysis were United Kingdom, Sweden and 

Denmark. The main conclusion was that there is little evidence that EMU has had any 

significant effect on output and growth. The report did, however, find some evidence that the 

introduction of a common currency has had a positive impact on growth in the core Euro area, 

namely in France, Germany, Italy, Belgium and the Netherlands. The report estimated that 

EMU membership would eventually raise the output level by around two percent in these 

countries. The report did not find any evidence for the notion that international openness, 

measured as export plus import to GDP, has had any significant effect on output and growth.
2
  

 

Even though “The impact of EMU on growth and employment” performed an extensive study, 

they only looked at eleven countries between 1980 and 2004. This paper intends to expand the 

analysis. I will perform an ordinary least square (OLS) and generalized least square (GLS) 

analysis for all 27 member states for the time period 1971-2007. Due to the fact that some 

Eastern European countries did not exist prior to 1991 it is not possible to perform a complete 

analysis for EU 27 from 1971 until 2007. Therefore I will estimate two different models. 

Model 1 will measure the growth rate of EU 14 (EU 15 minus Luxembourg) from 1971 to 

2000 and model 2 will measure the growth rate of EU 27 from 1992 to 2007.  

The discussion above motivates the following two research questions: 

 

 Does EU membership stimulate growth? 

 Does entrance into the Eurozone stimulate growth?  

 

To relate the analysis in this paper let us take a look at some of the earlier papers on the 

correlation between EU membership and growth rate.  

One such study which dealt with economic integration and growth was made by Vanhoudt 

(1998). Vanhoudt performed a panel data regression analysis on 23 OECD countries for the 

time period 1950-1990. The intention was to find out if EU members enjoyed higher growth 

in comparison with other developed OECD countries. Although Vanhoudt found that EU 

membership may lead to higher trade flows, he did not find any evidence that higher 

                                                           
2 Barrell, R. Gottschalk, S. Holland, D. Khoman, E. Liadze, I. and Pomerantz, O. (2008), “The Impact of EMU 

on Growth and Employment”, National Institute of Economic and Social Research, 2 Dean Trench Street, Smith 

Square, London SW1P 3HE, page 52. 
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economic integration has any significant long term growth effect on the per capita income 

compared, to other non EU, OECD countries.
3
 

Badinger (2001) addressed the question of whether economic integration has improved the 

post-war growth performance for EU members. Badinger conducted both a time series 

analysis and a panel data analysis for the time period 1950-2000. In line with Vanhoudt, 

Badinger did not find any permanent long term growth effects, permanent growth effects is 

defined as a change in the steady state growth rate, resulting in a steeper growth of the 

economy. The study did however find evidence for temporary growth effects, which is an 

upward shift of the growth path, while leaving its slope unchanged, and that economic 

integration had led to a substantial rate of growth. Without the economic integration the per 

capita income would have been one fifth smaller then it is today, this corresponds to annual 

decrees of 0.4 %.
4
  

Crespo-Cuaresma, Ritzberger-Grünwald and Silgoner (2008) analyzed whether European 

integration has had any long term growth effects. They studied EU 14 countries (EU 15 minus 

Luxemburg) for the time period 1961-1998, they divided the data in four periods; 1961-70, 

1971-80, 1981-90 and 1991-98. The results showed that there is a positive and asymmetric 

effect on long term growth where less developed countries tended to grow at a higher rate 

than the more developed countries. Two explanations are put forward: The access to new 

technology offered by regional integration, and the financial help from wealthier countries in 

the EU to the poor countries. The latter can be highlighted by the fact that, in the year 2000, 

the net transfer effect from the wealthy countries in the EU to the poor countries accounted 

for 3.6 % of Greek GDP, 1.9 % of Portuguese GDP, 1.8 % of Irish GDP and 0.9 % of Spanish 

GDP.
5
 

The rest of the paper is organized as follows. In the next section I will briefly describe the 

institutional background of EU and EMU. Section 3 contains a description of the theoretical 

arguments behind the link between economic integration and growth. In section 4, I present 

and motivate the empirical model to be estimated in this paper. Section 4 also contains a 

presentation and description of the data used in the estimations. The results of the estimations 

                                                           
3
 Vanhoudt, P. (1999), “Did the European Unification Induce Economic Growth? In Search of Scale Effects and 

Persistent Changes,” Working Paper Series in Economics and Finance 270, School of Economics, Stockholm. 
4
 Badinger, H. (2001), “Growth effects of economic integration the case of the EU member states (1950-2000)”, 

Institute for European Affairs Vienna University of Economics and Business Administration, Althanstrasse 39-

45/2/3, A-1090 Vienna, page 28-29. 
5
 Cuaresma, J.C., Ritzberger-Grünwald, D. and Silgoner, M.A. (2008), “Growth, convergence and EU 

membership”, Applied Economics, page 13. 
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are presented in section 5. The last two sections of this paper are discussion in section 6 and 

conclusion in section 7. 

2. Institutional background 

 

2.1 The birth of European Union   
 

The first step towards European integration was taken in April 1951 when France, Germany, 

Italy and Benelux countries established the European Coal and Steel Community (ECSC). 

They decided to eliminate tariffs, import quotas and other discriminative trade measures. In 

May 1957, the next step was taken with the signing of the Treaty of Rome and the foundation 

of the European Economic Community (EEC).  The main purpose of the Community was the 

liberalization of capital and labour movements. This was slowly implemented during the 70s 

and 80s.
6
  

One of the most ambitious plans for market liberalization of the EEC was known as the 1992 

initiative. Even though the process of deregulating the European Community had already 

started in the 1950s, there were still many obstacles for the free flow of goods, services and 

factors of production. In many industries trade was discouraged by government imposed 

standards, registration requirements and different tax structures. The aim of the 1992 initiative 

was to remove these obstacles by creating a common and unified market with increased 

competition. After these changes had been implemented the European Community changed 

name to the European Union.
7
 

At the same time, the EU has slowly and stepwise increased in size and is now made up of 27 

member states. This process started in 1973 when Great Britain, Ireland and Denmark became 

member states. Soon other countries followed: Greece was admitted in 1981, Portugal and 

Spain entered the EU in 1984 and 1985 respectively. After the collapse of the state socialism 

in Central and Eastern Europe, the cold war ended and the traditionally neutral countries 

Sweden, Finland and Austria applied for membership, and became members in 1995.  In May 

2004, the largest expansion to date occurred with the acceptance of ten new member states, 

                                                           
6
 Berend, I.T. (2008),”An Economic History of the Twentieth- Century Europe”, 3

th
 edition, Cambridge 

University Press, Cambridge, page 198-208. 
7
 Krugman, P.R. and Obstfeld, M. (2006),”International Economics theory and policy, 7

th
 edition, Pearsons 

International edition, Boston, page 552-553. 
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and the most recent step toward the current European Union was taken in January 2007 when 

Romania and Bulgaria were accepted as member states.
8
 

2.2 The expansion of EMU 
 

After the collapse of the Bretton-Woods system in 1971, the member states of the EEC 

decided to form a currency union where the member states would peg their currencies against 

each other. This mechanism was introduced in 1979 with the creation of the European 

Monetary System (EMS). The currency was called European Currency Unit (ECU), the 

predecessor of the Euro. The ECU consisted of a basket of EMS currencies with the weight of 

each currency depending on the relative size and importance of the countries involved in the 

EMS cooperation. Each currency was kept within a band defined by a grid of central rates for 

the various pairs of currencies. This band was defined as plus-minus of 2.25 % of the central 

rate. The rates could only be changed by mutual consent. When exchange rates reached the 

edge of the band, central banks of both countries would be forced to intervene on the foreign 

exchange market in order to realign the currencies.
9
   

EMS went through eleven currency realignments in the first ten years of its existence. The 

capital control (restricting free movement of capital), played an important role in shielding the 

EMS from speculative attacks. This changed at the end of the 1980s when most western 

European countries decided to remove capital controls. The removal of capital controls meant 

that the risk of speculative attacks against the EMS increased and this reduced the willingness 

of the governments to openly consider devaluation or revaluation of their currencies. Despite 

these risks, capital deregulations were implemented. The main reason behind this decision 

was that leaders of the European Union were convinced that this was a crucial step in the 

creation of a unified single market.
10

 

This system functioned for a period of five years and during this time there were no major 

market shocks that were able to shake the EMS exchange rates. This changed in 1992 as a 

result of the German reunification, which led to asymmetric demand shocks within Europe. 

The root of the problem was an aggregate demand pressure on German goods due to 

enormous transfers of goods from West Germany into East Germany. The increase in the 

German aggregate demand led to an upward pressure on the German inflation. The inflation 

                                                           
8
 Berend, page 209. 

9
 Eijeffinger, S.C.W. and De Haan, J. (2000),”European monetary and Fiscal Policy”, Oxford University Press, 

Oxford, page 8-10.  
10

 Krugman and Obstfeld, page 551. 
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aversive German Central bank responded by sharply increasing interest rates. This affected 

the other EMS countries, which did not experience an aggregate demand boom. These 

countries were not willing to increase their interest rates, which would have been necessary in 

order to maintain the currencies within the currency band. An alternative solution would have 

been for the German central bank to revaluate the Deutschmark but they were unwilling to do 

so.
11

 The policy struggle between Germany and the other EMS members led to market 

uncertainty and massive speculative attacks. In August 1993 the EMS was forced to increase 

the band from plus-minus 2.25 % to 15 %, a bandwidth that was kept in force until the 

introduction of the Euro in 1999.
12

  

In December 1991 the leaders of the EU met in Maastricht. The purpose was a ratification of 

far reaching amendments to the treaty of Rome. The EU leaders decided to introduce a 

European currency and a European central bank on 1 January 1999. On 1 January 1999, the 

final stage of EMU commenced with irrevocably fixing the exchange rates of the currencies 

of the eleven member states that had initially participated in EMU. The number of 

participating member states increased to twelve on 1 January 2001, when Greece became 

member of the EMU. Slovenia became the thirteenth member on 1 January 2007, followed 

one year later by Cyprus and Malta. Slovakia became member on 1 January 2009 and the 

latest country to join the Euro zone was Estonia on 1 January 2011.
13

  

3. Economic Theory 
 

In this section I will present three theories which can be used to understand the potential link 

between economic integration and growth. The first is an extension of the Solow-Swan 

model. The second approach is based on endogenous growth theory whereas the third is the 

human capital theory. 

3.1 The neoclassical growth model (Solow-Swan model) 
 

The basic neoclassical growth model tries to explain how accumulation of capital occurs and 

how this in turn translates into economic growth. Consider an economy where the aggregate 

production function is a characterised by the following constant return to scale production 

function  

                                                           
11

 Eijeffinger and De Haan, page 14-15. 
12

 Krugman and Obstfeld, page 552. 
13

 http://www.ecb.int/ecb/history/emu/html/index.en.html. 
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             (1.1) 

 

where, Y is output, K is capital and L represents the labour force. Population grows at the rate 

of n, which means that the per capita output can be written as: 

 

   
 

 
  

 

 
          

 

  
  
 

 
                (1.2) 

 

where,        is capital per worker. The per capita production function         is 

increasing and strictly concave in  .   

It is assumed that a constant fraction,  , of output is saved in each time period. As such, the 

saving per capita is given by      . In a closed economy, and in the absence of government 

borrowing, this saving is used for investment. The saving per capita is separated into 

replacement investments and new investments. Replacement investments are necessary 

because the capital stock depreciates at the rate,  , in each time period. Capital depreciation is 

the wearing out, breaking down, or technological obsolescence of physical capital that results 

from use in the production of goods and services. In addition, population growth implies that 

new investments need to be made in order to prevent the per capita capital stock to decrease. 

The size of the investments needed to keep the per capita capital stock unchanged is given 

by      , which means that new investments are determined by 

 

                (1.3) 

 

Figure 1 illustrates the basic model. 

If               , the savings rate and 

thus gross investments are larger than 

needed to maintain per capita capital 

unchanged, in this case the per capita 

capital stock increases. The closer we get to 

point   , growth subsides due to the 

diminishing marginal productivity on 

capital. When                the 

economy is in a steady state, point   , at this 
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point capital accumulation and output growth 

ceases. The output has increased from point    

to    .
14

  

To the right of point   ,               , 

capital per worker is falling, as investments are 

not enough to replace population growth and 

depreciation. Therefore output falls from 

   to    . Due to the diminishing marginal 

productivity an economy will converge 

towards the steady state. The steady state level 

of production per capita, and capital per capita, 

can be changed either by a change in the 

savings rate, a change in nativity rate or 

through technological progress. Figure 2 

illustrates how an increase in the savings rate 

affects the economy. If the savings rate 

increases, the       curve moves upwards 

from       to          . At this 

point               , which sets in motion 

same process described in the previous 

example, which leads to a shift from    to    . 

Figure 3 illustrates the effects of an increase 

in population growth. In Figure 3 the rate of 

population growth increases from   to   . 

The        curve shifts from        to 

         which leads to a new steady state level at point   . Hence, an increase in population 

growth leads to a lower per capita output.
15

 

                                                           
14 Fregert, K. and Jonung, L. (2003), “Makroekonomi”, Studentlitteratur, Lund, page140-142. 
15

 Fregert and Jonung, page 137-145. 
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The neoclassical growth model described above is 

placed in a setting where the economy is closed and 

there is no flow of capital from and to the outside 

world. To account for this we need to extend the 

model, in the following direction. Consider two 

countries, 1 and 2. They both have access to same 

technology but the savings rate is higher in country 

1 in comparison to country 2,       . If the two 

countries are closed, the steady state in the two 

countries would be as illustrated in figures 4 and 5. 

In this situation, the marginal product of capital is 

higher in country 2 than in country 1, that is 

                 If we now open the two economies 

and allow capital to flow freely, then capital will 

flow from country 1 to country 2 until the marginal 

products of capital are equalised, that is 

 

                 (1.4) 

 

In steady state, total savings summed over both 

countries must be equal to the total replacement 

investments needed to maintain the per capita 

capital stocks unchanged. This means that the 

following equilibrium condition holds in steady 

state.  

 

                                      

   (1.5) 

The sum of national income increases as a result of 

this economic integration. In country 2, output is 

higher compared with when the economy was 

closed and in country 1, national income, which is 

the sum of domestic output plus factor income from 
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abroad is larger than when the country was closed. Hence the economic integration in terms 

of removing obstacles for capital to move freely will have a positive effect on output in the 

neoclassical model 

 
3.2 Endogenous growth theory 
 

The disadvantage of the neoclassical growth model is that the rate of growth is exogenously 

determined. For that reason a new model has been developed; the endogenous growth model. 

Let us see how this model explains economic integration and growth.  

Romer (1990) presents a model where he describes how an increase in the capital stock, 

labour force and knowledge lead to higher productivity and output. In Romers model capital 

and labour exhibit constant returns to scale, but if the stock of knowledge doubles then the 

output more than doubles. For this to hold, two assumptions have to be fulfilled. First, it is 

assumed that there are spill-over effects in the R&D sector (i.e. knowledge is a non-rival 

good). Hence, once an idea is invented, it can be imitated by others. Second, the growth in the 

research output is positively related to the stock of inventions, which grows over time. The 

strength of this effect is reinforced as the number of inventors’ increases since more 

inventors’ leads to more knowledge and higher output.
16

  

A variant of Romers model is presented by Rivera-Batiz and Romer (1991). In this model 

human capital is employed in two identical countries to generate knowledge; if it is assumed 

that knowledge can disseminate internationally, integration triggers a scale effect in the R&D 

sector, and it is assumed that double inventions are ruled out after integration. The model 

implies that an integrated economy leads to higher productivity and output.  

Rivera-Batiz and Romer conclude that increased economic integration has positive effects on 

growth. There are three reasons for this. First, countries that are more integrated with the 

world economy have access to a larger knowledge base than more isolated countries. In their 

model, aggregate knowledge affects the size of the rate at which new knowledge can be 

generated this in turn leads to higher long term growth. Second, due to the improved 

distribution of new technology through increased exchange of goods, services and ideas, 

countries are forced to develop new technologies to be competitive on the world market and 

not only for the limited domestic market. Finally, increased economic integration has a 

positive effect on the demand side. Economic integration increases the potential customer 

                                                           
16 Romer, P.M. (1990), “Endogenous Technological Change,” Journal of Political Economy, 

98(5), 71-102. 
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base. The result is that increasing returns extend to the sector of the economy that generates 

growth; economic integration will lead to scale effects that will raise the long run rate of 

growth. 
17

  

Romer (1990) and Rivera-Batiz and Romer (1991) both deal with the economic benefits 

attributed to an enlargement of the economy. Since both models emphasize the importance of 

human capital and R&D for economic growth, it is suitable to explain what human capital is 

and how it can be improved. 

3.3 Human capital 
 

This subsection is comprised of two sections. The first section defines what human capital is 

and how a country can improve its human capital stock. The second section comprises of 

Uzawa and Lucas (1988) theory, which tries to explain how and why human capital 

accumulation takes place. 

Human capital theory states that education is the investment individuals make in themselves 

to increase their economic productivity. The theory rests on the assumption that education is 

highly useful and necessary for improving the productivity of a population. Investment in 

education can be viewed as a productive investment in human capital. There are three reasons 

to invest in human capital. First, the new generation must be given the knowledge which has 

already been accumulated by previous generations. Second, the new generation should be 

taught how to use existing knowledge, but also to develop new products, new processes, 

production methods and social services. Finally, people must learn to develop completely new 

ideas, products, processes and methods. This means that human capital theory provides a 

basic justification for large public expenditure on education both in developing and developed 

nations.
18

  

Uzawa and Lucas (1988) try to explain how and why human capital accumulation takes place. 

It is a two-sector model which describe the trade-off between the physical and human capital. 

It is assumed that production of human capital is human capital intensive, since human capital 

is the sole input factor used in the education sector. It is further assumed that technology 

available to the educational sector exhibits constant returns to scale. This last assumption is 

important for the creation of sustained growth. The model states that there is an imbalance 

                                                           
17 Rivera-Batiz, L.A. and Romer, P.M. (1991), “Economic Integration and Endogenous Growth,” 

Quarterly Journal of Economics, 106(2), 531-555. 
18

Olaniyan D.A. and Okemakinde, T. (2008), “Human Capital Theory: Implications for 

Educational Development”, European Journal of Scientific Research, Vol.24 No.2, 

 page 157-162. 
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between physical capital and human capital. The interaction between the technology of human 

capital accumulation and individual preferences will determine endogenously the economies 

rate of growth meaning the more time people invest in the development of their own human 

capital, the lower their preference for present consumption. This is due to the high wage rate 

that exists in the production sector compared to the low wage rate in the educational sector. 

The high wage rate motivates people to allocate their time to production of goods rather than 

on education. Economies with high ratios of physical to human capital will always 

decumulate physical capital, and economies with low ratios of physical to human capital will 

always increase their holdings of physical capital.
19

  

The model predicts that an economy would recover faster if a war broke out and led to the 

destruction of all physical capital than if an epidemic would destroy the human capital of a 

country.
 20

 The best empirical evidence of this theory is the fast reconstruction pace of Japan 

and Germany after the end of the Second World War. Even though most of the physical 

capital was destroyed the human capital remained within the two countries and both countries 

were able to catch up to the other well developed countries.   

 

To summarize; the neoclassical growth theory states that an opening of the economy may lead 

to inflow of capital from the outside world which could lead to higher output. An outflow of 

capital may also occur but due to the marginal productivity the gains of one country will 

outweigh the losses for the other country. The endogenous growth model emphasizes the 

importance of human capital and R&D. There are a number of positive effects of an enlarged 

economy. Transfer of knowledge from well developed countries to less developed ones, 

reduced risk of costly R&D duplication and creation of a single unified market leads to 

economies of scale which lead to an increased long run rate of growth. 

4. Empirical model and data  
 

In this section I will present the empirical model and the data used in the regressions.  

Since my regressions are based on the approach used by Robert J Barro and Xavier Sala-i-

Martin (1999). I will begin this section by presenting, their model. Then I will proceed to 

                                                           
19

 Caballe, J. and Santos, M.S. (1993), “On Endogenous Growth with Physical and Human Capital and Source”, 

The Journal of Political Economy, Vol. 101, No. 6, pages 1042-1067, page 1064.  
20

 Barro, R.J. and Sala-i-Martin, X. (1999), “Economic growth”, 2
nd 

edition, The MIT Press, Cambridge, page 

263. 
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present the approach used in this paper followed by a description of the data and finally I will 

present the problems that I faced and how I solved them.  

4.1 The model estimated by Barro and Sala-i-Martin 
 

One of the most influential books on the subject of economic growth is “Economic growth” 

written by Robert Barro and Xavier Sala-i-Martin. I have used their growth model for 

guidance in order to construct my own two models.  I will also include a number of 

explanatory variables that they have included in their model.  Barro and Sala-i-Martin 

estimated the following model:  

 

                                                                       
          (1.6) 

 

Dependent variable            
  
  

   
   is a natural logarithm that estimates annual changes 

in the growth rate.       represents the effect of the error term    , between the starting point   

and endpoint  ,        is per capita income in state  ,    
  is the steady state level of income; and 

  is the rate of the technological progress, which is assumed to be the same for all economies. 

The coefficient on initial income in equation (1.6),             , is an expression that 

declines with the length of the interval  , for a given   ( rate of convergence between the 

states). Convergence or the catch-up effect stipulates that countries that start off poor 

generally grow faster than countries that start off rich. It is assumed that there is a linear 

relation between the growth rate of income and the log of initial income. The   coefficient is 

predicted to be smaller the longer the time span over which the growth rate is averaged. The 

reason is that the growth rate declines as income increases (if         
  . The explanatory 

variable                     
   states that the growth rate of economy   depends on its 

initial level of income,    , but it also depends on the steady state level of a economy.
21

 In 

order to create an empirical framework that relates real per capita growth rate, Barro and Sala-

i-Martin used two kinds of variables, the stock of physical capital and the stock of human 

capital. They also included a number of environmental variables, such as ratio of government 

consumption to GDP, the extent of international openness (defined as the ratio of exports plus 

imports to GDP) and indicators of macroeconomic stability (one of which is the rate of 

                                                           
21

 Barro and Sala-i-Martin, page 466. 
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inflation).  Barro and Sala-i-Martin included variables for rule of law, the log for fertility rate, 

life expectancy and the ratio of real gross domestic investment to real GDP.
22

  

Barro and Sala-i-Martin studied 112 countries for the time period 1960-2000. The result 

showed that the mean value of growth was 1.8 % per year with a standard deviation of 1.7. 

The lowest decile had an annual growth of -1.3 % at the same time the highest decile 

experienced an annual growth of 5.0 %. The result did not show any evidence of convergence 

between rich and poor countries.
23

   

4.2 Empirical model in this thesis 

 

I will estimate two simplified versions of the Barro and Sala-i-Martin model. The biggest 

difference between my two models and the model estimated by Barro and Sala-i-Martin is 

that I do not intend to measure the rate of convergence,  , between the member states. 

As mentioned in the introductory section, there will be two different growth models in this 

paper. Model 1 includes EU 14 (EU 15 minus Luxembourg) for the time period 1971-2000. 

This model attempts to capture the effects of EU membership on growth. The second model, 

model 2, includes EU 27 for the time period 1992-2007. Model 2 attempts to analyze whether 

membership in the EU and the adaption of the Euro has had any significant affect on growth 

rates in the Eurozone. 

 

The two empirical models are: 

 

Model 1: 

   
  

    
                                                         

                                       (1.7) 

Model 2: 

   
  

    
                                                            

                 (1.8) 
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where,   represents GDP per capita and   is the time period.     denotes the unemployment 

rate,   is the rate of inflation,    the trade to GDP, while    is the government expenditure to 

GDP. The last three variables are trying to measure the level of human capital stock;    

denotes no schooling,    is secondary education and     is post-secondary education.  

The dependent variable    
  

    
  is a natural logarithm that estimates annual changes in the 

growth rate, this variable is similar to the one used by Barro and Sala-i-Martin in their 

estimation. 

To test whether EU membership has had any effect on the growth I will use a dummy 

variable,     both on the intercept and on the coefficient in front of the explanatory 

variable         . The dummy     takes the value of 1 when the country is a member of the 

EU and a value of 0 when the country is not in the EU. I will also use a dummy variable for 

the crises years during the 1970s this dummy will be denote    . During the 1970 there were 

two major oil shocks which lead to a period of low growth and high unemployment,     will 

take the value of 0 from 1971 to 1979 and 1 from 1980 to 2000. 

The variable             is a slope dummy while     is an intercept dummy. I am including 

these two dummies because I want to find out if entrance in the EU affects the intercept and 

slope in the model. By including a slope and intercept dummy it is possible to have a model 

where the slope and the intercept are changing depending on whether a country is part of the 

EU or not.
24

 A more formal explanation is given in appendix I. 

The neoclassical growth model described in section 3 states that growth rate declines as 

income increases. The variable          tries to capture this implication. The variable 

measures if the growth rate in the previous year has any affect on the growth rate on the 

following year. This variable was also included in Barro and Sala-i-Martins model. 

There is an observed negative correlation between growth and unemployment. I have included 

unemployment as an explanatory variable in my paper in order to find out if unemployment 

has had a negative impact on the growth rate in EU. 

Barro and Sala-i-Martin used inflation as an indicator for macroeconomic stability and I have 

also included inflation as an indicator for macroeconomic stability in my two models.  

Barro and Sala-i-Martin also included international openness as an explanatory variable 

define as the ratio of exports plus imports to GDP
25

. International trade tends to be more 

important for countries that are small (in terms of geographic size or population) and 
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surrounded by neighbouring countries with open trade regimes than for large, relatively self-

sufficient countries or those that are geographically isolated and thus penalized by high 

transport costs.
26

 The purpose of including the trade to GDP variable is to find out whether 

increased economic integration has increased trade in the Eurozone.  

In many European countries, the public sector is one of the most important economic agents 

and plays an important role in assisting R&D as well as to fund education.
27

  Therefore I will 

include government expenditure in the two models. The problem with this variable is that it 

includes the aggregate government expenditure and not government investments in R&D and 

education. Barro and Sala-i-Martin included government expenditure but they were able to 

subtract real spending on defence and non capital expenditure on education.
28

 Non capital 

public expenditure on education includes direct public expenditure on educational institutions, 

public subsidies to other private entities for education and public subsidies, such as 

scholarships and loans to students.
29

 The variable will be transformed into government 

expenditure to GDP thereby enabling me to compare government to GDP ratios between 

countries.  

The endogenous growth theory emphasizes the importance of R&D and education for 

economic growth. I have included three explanatory variables to measure the level of human 

capital for each country. These variables are no schooling, secondary education and post 

secondary education. The educational data set refers to the percentage of the population that 

have successfully completed a given level of schooling. These variables are intended to 

measure the human capital stock of each country.
30

 Barro and Sala-i-Martin also have 

variables that measure human capital. They divided the education into male and female 

variables; in this paper all educational variables will be given in total numbers. This is due to 

the fact that I have only been able to find the Barro-Lee data set, in which the educational data 

is only available in total numbers.  

 

There are a number of differences between model 1 and model 2. The slope dummy for EU 

            has been changed to              and is now a slope dummy for EMU 

membership. The dummy for the years of crises,   , has been removed. The time period for 

model 2 stretches from 1992-2007 and therefore there is no need to include a dummy variable 
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that covers the years of crises during the 1970s. In addition there is one new intercept dummy 

      for EMU membership. The dummy takes the value of 1 when the country is a member 

of the EMU and a value of 0 when the country is not in the EMU. Due to the lack of data from 

2000 and onwards the educational variables have all been removed. The number of countries 

studied by the model has been extended from EU 14 to EU 27. 

4.3 Data selection 

 

The data used in this paper is selected from several different sources. GDP per capita and 

inflation comes from Gapminder
31

. GDP per capita is given in “GDP per capita in constant 

2000 US $”.  The disadvantage of using dollars as a base currency is that it does not take into 

account currency fluctuations. If there is a high degree of fluctuation between two currencies, 

it may create the perception that the real GDP has changed more than it really has. In order to 

observe real GDP changes it is necessary to use a base year and a base currency, inflation 

raises the price level and the real value of one dollar was larger in 1971 than in 2007. By 

using the year 2000 as a base year it is possible to measure real GDP changes.  

Data for unemployment comes from two different sources; the data used in model 1 comes 

from Organisation for Economic Co-operation and Development (OECD)
32

 while the data 

used in model 2 comes from the International Labour Organization (ILO)
33

. The reason for 

this is that the OECD data stretch from 1960 and onwards, but unfortunately not all countries 

in EU 27 are part of the OECD and therefore the OECD data base does not have data for all 

27 countries. On the other hand the data from ILO include data for all countries but the data 

set only stretches back to 1981.   

The data necessary for the creation of the two variables trade to GDP and government 

expenditure to GDP are derived from the United Nations statistical data base
34

.  

The educational variables were estimated by Robert Barro and Jong Wha Lee 
35

. 

The educational data is hard to use together with the rest of the data set due to the fact that it 

is only available in five-year time interval while all the other data is annual. In order to 

interlock the economic data with the educational data, linear interpolation was used.
36
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4.4 Descriptive statistic 

 

In this subsection I briefly present some descriptive statistics. The data will be presented in 

three different tables. These tables include minimum, maximum and mean value for every 

variable, appendix II displays the entire data set. Table 1 and 2 represent model 1 and 2 

respectively, and the third table represents the years that EMU has existed. Table 3 is included 

to compare EMU states with the non EMU states. 

 

The country with the highest growth rate is Ireland with an average annual growth rate of 4.31 

%, while Sweden had the lowest growth rate of 1.76 %. The average annual growth rate for 

EU 14 countries was 2.48 %. There are no outliers in the first model and the standard 

deviation is low for most variables. The only variable that has high standard deviation is trade 

to GDP but this does not come as a surprise. Large countries tend to have a lower trade to 

GDP ratio than smaller countries. The country with the lowest trade to GDP ratio is Spain and 

the country with highest trade to GDP ratio is Belgium.  

 

The first difference between model 1 and 2 are the number of observations. Model 2 has 432 

observations. The growth rate, unemployment rate and government expenditure to GDP are 

comparable between the first and second table. The biggest differences can be seen in the 

inflation rate and trade to GDP. The average rate of inflation has increased from 7.49 % to 

18.38 %. This increase is due to the new member states that experienced high rates of 

Table 1. Model 1, EU 14 (1971-2000) 
  

  Variable N Minimum Maximum Mean Std. dev. 

      Ln(yt/yt-1) 420 1.76 4.31 2.48 2.39 

Unemployment 420 2.97 14.42 7.49 4.44 

Inflation 420 3.20 14.68 7.41 5.89 

Trade to GDP 420 37.54 126.40 66.37 29.55 

Gov to GDP 420 14.25 26.76 19.77 4.06 

Table 2. Model 2, EU 27 (1992-2007) 
 

  Variable N Minimum Maximum Mean Std. dev. 

  
     Ln(yt/yt-1) 432 1.11 5.24 2.66 4.12 

Unemployment 432 3.15 15.50 8.74 4.21 

Inflation  432 1.36 88.83 18.38 92.24 

Trade to GDP 432 48.34 246.69 101.41 48.85 

Gov to GDP 432 15.11 27.02 19.90 3.32 
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inflation at the beginning of the 90s, where Lithuania and Bulgaria are outliers with an 

average inflation rate of 88.83 % and 86.70 % respectively. Most countries in eastern and 

central Europe exhibit same pattern. This is also displayed with the increase of the standard 

deviation from 5.89 in table 1 to 92.24 in table 2. There is a risk that these outliers will have a 

negative impact on my estimations. For that reason I have performed regression analyses 

where the outliers were removed. The end result was a lower R
2
 value and higher degree of 

serial correlation. Therefore I decided in the end not to change anything. The trade to GDP 

ratio has increased from 66.37 % to 101.41 %. There are two reasons for this. The trade to 

GDP ratio has increased for the EU 14 countries and most of the new member states are small 

economies that are dependent on trade and thus have a high trade to GDP ratio. The country 

with highest growth rate in this model is Ireland with an annual growth rate of 5.24 %, while 

Italy had the lowest growth rate with a value of 1.11 %.  

 
The last table represents the EU 27 divided into two different groups, EMU members and non 

EMU members. There are two variables where there is a big difference between these two 

groups; growth rate and the rate of inflation. The average growth rate is almost twice as high 

for non EMU country compared EMU countries. The average inflation rate is also twice as 

high for non EMU countries. The average rate of inflation of 5.43 % is still considerably 

lower than the inflation rate of 18.38 % in table 2. It is also noteworthy that non EMU 

countries have achieved higher rate of growth despite having higher unemployment rate. 

 

 
 

 

Table 3.  Model 2,  EU 27 (1999-2007 divided into EMU states and non EMU states) 
 

EMU 

   
Non EMU 

   Variable Minimum Maximum Mean Variable Minimum Maximum Mean 

  
       Ln(yt/yt-1) 0.98 4.61 2.35 Ln(yt/yt-1) 1.57 8.60 4.38 

Unemployment 3.47 11.08 7.25 Unemployment 4.50 16.58 8.83 

Inflation  0.83 3.81 2.46 Inflation 1.56 25.34 5.43 

Trade to GDP 52.07 281.64 105.72 Trade to GDP 55.71 173.14 112.53 

Gov to GDP 14.92 23.69 19.43 Gov to GDP 16.22 26.60 20.17 
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4.5 Data problems 
 

ECSC, the predecessor of EU, was founded in 1951 but most of the data available in 

Gapminder, UN and OECD have their starting points in 1970 and for that reason this paper 

will have 1971 as its starting point. The estimation for model 1 begins in 1971 due to the fact 

that model 1 has lagged dependent and explanatory variables, these variables measure if 

growth rate in the previous year has any effect on the growth rate on the following year. In 

order to create the variable for a given year I must have data from the previous year. 1970 is 

the first year for which I have data and therefore my estimation must start 1971. A problem 

that this paper has faced is that ten of the newest member states in EU were part of the Eastern 

European bloc which collapsed at the beginning of 1990s, and therefore it is hard to find 

reliable data for these countries for the period before 1991. Some countries did not even exist 

prior to 1991. Therefore it is impossible to perform a regression analysis for all 27 member 

states from 1971 and onwards. The educational data only stretches up to the year 2000 and 

therefore it is not possible to perform a complete time series regression analysis from 1971 

until 2007. This presents a dilemma where the choice has to be made between removing the 

education variables or perform a regression analysis for the time period 1971-2000. If this 

time period is selected it is meaningless to include the dummy variable for EMU, since EMU 

was founded in 1999 and only one year would be included. According to endogenous growth 

theory human capital is essential for a country to achieve a sustainable rate of growth.  For 

that reason the educational data will be added into model 1 even if it means a model with 

shorter time period. As a compensation for shorter time period and removal of EMU dummy 

variable in model 1, one additional model will be added into the paper. The first model, model 

1, will include EU 14 (EU 15 minus Luxembourg), Luxembourg was excluded due to lack of 

educational data and model 1 will study the time period 1971-2000.  The second model, 

model 2, will include EU 27 and study the time period 1992-2007. I have chosen 1992 as 

starting point because it is the first year for which I have complete data for all countries. 

Five educational variables were intended to be included in model 1 but due to a high degree of 

correlation with other variables, years in school on average and primary education were 

removed, and therefore there will be only three variables for education.  

The final problem is Germany. Until 1990 Germany was divided in an eastern and western 

part. This presents a problem for the first model. The easiest way to deal with this issue is to 

simply remove Germany from the regression analysis. Germany is however the country with 

the largest population and GDP of all countries in the EU and for that reason I want to include 
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Germany in the analysis. To solve this problem I have looked how other researchers have 

done. Vanhoudt studied the time period 1960-1990 and therefore he was not forced to 

consider this issue. Badinger is using West Germany in his estimations prior to 1990 and for 

united German after 1990. Most of the other studies that I have come across are also using the 

data for West Germany prior to 1990 and therefore I will use the data for West Germany prior 

1990 and data for united Germany after 1990.  

5. Results  
 

In this section I will present the results of the two models. Let us begin with model 1. Model 1 

includes EU 14 countries and the timeline is 1971-2000. There are 420 observations per 

coefficient. 

 

Table 4. Estimation results for model 1  
 

   

Variable Beta Coefficient Standardized coefficient t-value 

 

Constant 0.191 

 

2.470 

Dummy EU -0.011 -0.151 -0.122 

Dummy  Crises -0.011 -0.163 -2.598 

Ln(yt-1)Deu 0.002 0.215 0.172 

Ln(yt-1) -0.022 -0.252 -1.654 

Unemployment -0.001 -0.134 -2.301 

Inflation -0.002 -0.394 -6.970 

Trade to GDP 0.009 0.084 1.576 

Gov to GDP -0.309 -0.373 -5.301 

No Schooling -0.0002 -0.004 -0.063 

Second Level education 0.0006 0.026 0.364 

Post Level education 0.002 0.257 2.951 

 

The F-test holds the value of 10.628 which is above the critical value of 1.75; the model is 

significant at the 5 % level. The R
2 

and R
2
adj values are 0.223 and 0.202 respectively 

meaning that the model explains 22.3 % of the growth rate.  

Recall that the main question of this paper was to find out whether increased economic 

integration has led to higher economic growth. The beta value for dummy EU coefficient is        
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-0.011, but the t-test has a value of -0.122 meaning that the coefficient is insignificant; 

therefore it is not possible to draw any conclusions from this result. In order to be significant, 

a coefficient must have a value that is above the critical value of 1.96.  T-test value for trade 

to GDP is 1.576 and is also insignificant. The results in model 1 shows that unemployment, 

inflation and government to GDP have a negative impact on the growth rate and these 

coefficients are significant. There are three educational coefficients in model 1. Post level 

education is the only coefficient that is significant with a t-value of 2.951 and the beta value 

of 0.002.  

The Durbin-Watson test is used to determine whether there is any first order serial correlation. 

Serial correlation implies that the value of the error term from one time period depends in 

some systematic way on the value of the error term in the previous time period. There are two 

types of serial correlation, positive and negative. Negative serial correlation is much less 

likely in time series data than positive correlation and therefore this thesis will only look for 

positive serial correlation.
37

 The main consequence of positive serial correlation is that the 

ordinary least squares (OLS) estimates of the standard errors will be smaller than the true 

standard errors. This can lead to the conclusion that the parameter estimates are more precise 

than they actually are. Positive serial correlation can also lead to overestimated t- test values, 

thereby creating both biased and unreliable model estimates. To find out if there is serial 

correlation, the Durbin-Watson d-statistic must be compared to two different critical d-values, 

dL and dU. These values can be found in Durbin-Watson significance tables and the values 

depend on the number of explanatory coefficients, model 1 contains eleven explanatory 

coefficients; and the degrees of freedom are 420-11-1=408. The critical values for model 1 are 

dL, 1.55, and dU, 1.801. If the result is below dL there is statistical evidence for positive serial 

correlation, if the result is between dL and dU the test is inconclusive and if the result is above 

dU there is statistical evidence that there is no positive serial correlation.
38

 In my first 

estimation Durbin-Watson result was 1.490 which was below the dL value, hence there was 

statistical evidence for positive serial correlation. There are a number of methods that can be 

employed to solve the problem of serial correlation and one is to use generalized least squares 

(GLS). The OLS cannot be combined directly with GLS because GLS equations are nonlinear 

in the coefficients while OLS method requires that the equations are linear in the coefficients. 

There are a number of techniques that can be employed in order to combine GLS with OLS, 

and one of them is Cochrane-Orcutt method. The Cochrane-Orcutt is a method that is 
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employed when estimating a linear time series regression in the presence of serial correlation. 

The Cochrane-Orcutt method is performed in two steps. The first is to estimate   (rho), by 

running a regression based on the residuals of the coefficient suspected of having serial 

correlation.   (rho) is also called the first order autocorrelation coefficient and is an indicator 

of the strength of the serial correlation in the data set
39

. The second step is to use    to estimate 

the GLS equation.
40

  I have applied this technique and I have been able to successfully solve 

the problem of serial correlation in my two estimations.  The new Durbin-Watson value is 

2.127 which is above the dU value 1.801. 

In appendix III there are two graphs that are intended to find out if the residuals are randomly 

distributed and if there is any heteroscedasticity. It does not seem to be any heteroscedasticity 

in the data set and the residuals seem to be randomly distributed. 

The correlation table below shows that the highest level of correlation between two 

coefficients is -0.607 which is not high enough to exclude the coefficient from the model.  

It is also important to mention that two of the educational coefficients were removed due to 

their high degree of correlation with the other coefficients. These coefficients were years in 

school and primary education.  

 

Table 5. Correlation matrix, model 1 
 

                                                           
39

 Studenmund, A.H, page 332-333. 
40

 Studenmund, A.H, page 332-333. 

Variables Unemployment Inflation Trade to 

GPD 
Gov to 

GDP 

No 

schooling 
Second Level 

education 
Post Level 

education 

Unemployment 1 -0.217 0.129 0.014 -0.021 -0.032 0.246 

Inflation -0.217 1 -0.301 -0.469 0.454 -0.566 -0.542 

Trade to GPD 0.129 -0.301 1 0.273 -0.202 0.282 0.467 

Gov to GDP 0.014 -0.469 0.273 1 0.577 0.566 0.596 

No schooling -0.021 0.454 -0.202 0.577 1 -0.607 -0.414 

Second Level 

education 
-0.032 -0.566 0.282 0.566 -0.607 1 0.379 

 

Post Level 

education 

 

0.246 
 

-0.542 
 

0.467 
 

0.596 
 

-0.414 
 

0.379 
 

1 
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Let us now turn to the results in model 2; there are a number of differences between model 1 

and model 2. First there is a different amount of coefficients, second the time period has been 

changed and third 13 countries have been added. The educational coefficients are not included 

in model 2 and a dummy for EMU membership has been added. 

 
Table 6. Estimated results for model 2  
 

  

Variable  Beta Coefficient 

Standardized 

coefficient t-value 

    
Constant 0.103 

 

5.638 

Dummy EU 0.021 0.196 4.229 

Dummy EMU 0.002 0.015 0.137 

Ln(yt-1)Demu 0.000 -0.019 -0.173 

Ln(yt-1)   -0.015 -0.254 -4.930 

Unemployment 0.001 0.066 1.722 

Inflation 0.00 -0.692 -18.881 

Trade to GDP 0.017 0.152 4.220 

Gov to GDP -0.103 -0.067 -1.768 

 

The F-test is 57.071 and well above the 2.18 necessary to be significant. The first estimation 

had a problem with serial correlation. The Durbin-Watson test had a value of 1.336 which was 

below dL, 1.592. Therefore I applied the Cochrane-Orcutt method and the new Durbin-

Watson value is 1.879, which is above dU, 1.747.  

The R
2 

and R
2
adj values are 0.519 and 0.510 respectively. Model 2 contains dummy 

coefficients for EU and EMU membership. The beta value for dummy EU is 0.021 and the 

coefficient is significant with a t-test value of 4.229, membership in the EU has led to a 

positive annual growth of 0.021 %.  Dummy EMU has a beta value of 0.002 but the 

coefficient is insignificant. Trade to GDP holds the beta value of 0.017 and the t-value of 

4.220. Both inflation and government expenditure to GDP have a negative impact on the 

growth rate in this model. One difference between model 1 and 2 is that model 2 shows that 
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unemployment has a positive impact on the growth rate although the coefficient is not 

significant.  

In appendix III there are two graphs that are indented to find out is the residuals are randomly 

distributed and if there is any heteroscedasticity.  It does not seem to be any heteroscedasticity 

in the data set, and the residuals are randomly distributed.  

The correlation below clearly shows that there is virtually no correlation between the 

coefficients. 

 

Table 7. Correlation matrix, model 2 
 

Variables Unemployment Inflation Trade to GDP Gov to GDP 

Unemployment 1 -0.076 -0.288 -0.056 

Inflation -0.076 1 -0.017 -0.285 

Trade to GDP -0.288 -0.017 1 -0.136 

Gov to GDP 0.056 -0.285 -0.136 1 
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6. Discussion  
 

In the introductory section two questions were put forward:   

 

 Does EU membership stimulate growth? 

 Does entrance into the Eurozone stimulate growth?   

 

The dummy EU holds the t-test value of -0.122 in model 1 and 4.229 in model 2. The answer 

to the first question is inconclusive as only one of the results is significant. I believe that the 

reason for the insignificant and negative t-test value in model 1 is due to the fact that countries 

have not experienced any significant increase in the rate of growth after joining the EU. The 

time period of 70s and 80s was a period of crises and economic stagnation for many western 

European countries. The significant t-test value in model 2 is most likely due to the high rate 

of growth that new member states have enjoyed after becoming members of the EU. 

The answer to the question of whether entrance in the Eurozone has stimulated growth is also 

inconclusive due to the insignificant t-test value in model 2. The most likely reason for this 

outcome is lack of data. EMU was founded in 1999 and there is only data for eight years. The 

result in table 3 also shows that non EMU countries have enjoyed higher growth than EMU 

countries.  

Inflation is negative and significant in both models. The t-test holds higher value in the 

second model in comparison to the first. I believe that this can be contributed to the high rate 

of inflation and negative growth rate that most Eastern European countries experienced at the 

beginning of the 90s. Barro and Sala-i-Martin included this coefficient in their analysis, and 

their result was negative and barely significant. 

Trade to GDP ratio is positive in both models but only significant in model 2. Membership in 

the EU has led to higher trade between member states and trade has had a positive impact on 

growth. The result in Barro and Sala-i-Martin model was that it was positive but not 

significant. 

Government expenditure to GDP is significant and negative in both models. The explanation 

that I can think of is that most EU countries have social welfare programs whose purpose is to 

help people when they become unemployed. A higher level of unemployment leads to higher 

costs for governments, which in turn leads to higher government to GDP ratio. This could be 

interpreted by SPSS that government to GDP has a negative impact on the growth rate.  In 

Barro and Sala-i-Martins model this coefficient was also negative and significant. 
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In the first model there are three coefficients that try to evaluate whether education has any 

impact on growth. The results show that post secondary education has a positive influence on 

growth and the coefficient is significant. The other two educational coefficients do not seem 

to have any impact on the growth rate. The result in Barro and Sala-i-Martin estimation is 

different due to the fact that they divided their educational data into male and female.  Result 

in their estimation was that female upper level education was negative and insignificant. 

Schooling at the primary level for males and females was also insignificant. The only 

coefficient that had a positive impact on the growth rate and was significant was male upper 

level education.
41

 

         has been included in model 1 and 2 to measure the implication that growth rate 

declines as income increases. The coefficient is negative in both models but only significant 

in model 2. These results show that there is a negative correlation between growth rates in the 

previous year in comparison to the growth year in the following year. The result supports the 

idea put forward in the neoclassical growth theory that there is diminishing return capital and 

output.  

The coefficient for unemployment rate was negative and significant in model 1, which is 

expected. The result model 2 shows a positive correlation between unemployment and 

growth, although the coefficient is insignificant. I think that there are two reasons behind this 

result. First, during the last 20 years many low productivity jobs have been outsourced to third 

world countries leading to higher unemployment but at the same time jobs that have stayed 

within the EU are the ones with higher productivity per worker. Therefore it has been possible 

to achieve higher output despite higher unemployment. The second reason is that many 

countries with high unemployment rate have been able to grow faster than countries with 

lower unemployment rate. This is illustrated by Table 3 in section 4.4 where non EMU 

countries have enjoyed higher growth rate compared to EMU members, despite higher 

unemployment rate.   

In my first estimation of model 1 and 2 there were traces of positive serial correlation but after 

the implementation of the Cochrane-Orcutt method there are no more traces of serial 

correlation. The main difference between the results before the implementation of Cochrane-

Orcutt method is that the new estimations exhibit lower t-test values. One of the problems of 

serial correlation is that it can lead to overestimated t-test values. Therefore it is not surprising 

that the t-test values are somewhat lower. The new R
2
 values are lower for model 1 but higher 
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for model 2. The old R
2
 values were 0.286 for model 1 and 0.511 for model 2. The new R

2 

values are 0.223 for model 1 and 0.519 for model 2.  The R
2
 values might appear low but if 

one would run a regression analysis for every country separately; the results would most 

likely be much higher. The reason for a higher R
2
 value is due to the fact that if a regression 

analysis is run for a separate country one obtains the coefficients (and intercept) that suits the 

country in question best. That is, the relationship between the independent coefficient and the 

explanatory coefficient is allowed to be different for every country. When all countries are 

mixed together, all countries are forced together in the same template, and therefore the fit 

(R
2
) is worse. Even if the statistical fit would be better with separate countries the result for 

all countries together is more interesting.  

7 Conclusion  
 

The purpose of this paper has been to find out if increased European economic integration has 

lead to higher growth rate. In order to do so I have estimated two models. In the first model 

the result showed a negative correlation between EU membership and growth rate. Result in 

model 2 showed a positive correlation between EU membership and growth rate. Therefore it 

is not possible to give a definitive answer. 

The second question asked in this paper was if membership in the Eurozone has led to higher 

growth rate. The result in my estimation is inconclusive, as the result shows positive 

correlation between EMU membership and growth but the t-test value is too low to enable me 

to draw any conclusion from this result.  Even though this paper has not been able to find any 

definitive statistical evidence that creation of EU has had a positive impact on the growth rate, 

EU has an important symbolic role. The idea of EU was born after centuries of conflicts and 

two devastating world wars. The idea that increased economic and political integration would 

lead to peace within Europe has to this date been fulfilled and this might be the biggest 

contribution that EU has given to its citizens. 
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8. Future research 
 

During the process of writing this paper I have read many studies during which a number of 

questions have arisen. It would be interesting to find out if increased economic integration 

within EU has led to higher mobility of labour between member states. Many studies and 

articles compare EU with USA, which is natural since USA is a federation of 50 states that 

have a high degree of independence and different economic structures and can therefore be 

subjected to asymmetric economic shocks. In spite of this, all 50 states share a common 

currency. There are however two major differences between the EU and the USA. First the 

federal government of the USA is much larger and therefore it has a stronger position toward 

its member states then its counterpart in the EU. If there is an asymmetric shock the US 

government is in a better position to give financial aid to the affected states. This possibility 

does not exist for the EU parliament and is not likely to be provided within the nearest future. 

The second difference is that the mobility of the workforce is much higher within the USA 

than in the EU. If there is high unemployment in one state, workforce in the US is much more 

prone to move to states with lower unemployment rate. High degree of workforce mobility is 

a good counterweight to an asymmetric shock. It would be interesting to find out if the 

introduction of Euro has led to higher workforce mobility within the EU.  

When economists try to predict trade patterns between two countries they often use the 

gravity theory. The gravity theory states that trade between any two countries is, other things 

equal, proportional to the product of their GDPs and diminishes with distance. Research has 

however shown that this is not always the case. Country borders have a negative effect on 

trade between countries.
42

 Krugman and Obstfeld (2006) have an excellent example of how 

western Canadian provinces have much bigger trade with other Canadian provinces than with 

the US states, this despite the fact that the US state, in many cases, are geographically closer. 

The fact that both countries are speaking the same language has similar history and 

historically mostly friendly relations do not seem to make any difference. In the EU almost all 

countries are speaking different languages and have different cultures. Therefore it would be 

interesting to find out if trade patterns within the EU have been changed after introduction of 

Euro.  
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 Krugman and Obstfeld, page 13-16. 
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Appendix  

 

Appendix I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure above includes both a slope and dummy variable. The             is a slope 

dummy, while     is an intercept dummy. The intercept will be    when     and       

when    . Therefore the example above really consists of two equations. 

 

              (when    ) 

 

                       (when    ) 

 

By including a intercept as well as slope dummy I am able to estimate a model where the 

relationship between the dependent and explanatory variable changes depending whether  the 

country is member of the EU or not.
43
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 Studenmund, A.H. page 226-227. 
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Appendix II 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Model 1, EU 14(1971-2000) 
 

     Country Ln(yt/yt-1) Unemployment Inflation Trade to GDP Gov to GDP 

Austria 2.56 2.97 3.95 68.41 18.65 

Belgium 2.35 9.17 4.47 126.40 21.45 

Denmark 2.08 6.77 5.75 68.63 25.17 

Finland 2.55 7.07 6.84 56.59 20.08 

France 2.21 7.50 5.75 43.16 21.74 

Germany 2.30 5.72 3.20 46.45 19.96 

Greece 1.84 6.41 14.68 45.45 14.25 

Ireland 4.31 11.14 8.25 112.98 17.61 

Italy 2.45 9.48 9.77 41.78 18.10 

Netherlands 2.20 6.66 3.90 106.51 23.20 

Portugal 3.26 5.96 13.12 58.78 14.82 

Spain 2.57 14.42 9.58 37.54 15.04 

Sweden 1.76 4.28 6.60 63.96 26.76 

United Kingdom 2.26 7.25 7.84 52.49 19.91 

Average EU 14 2.48 7.49 7.41 66.37 19.77 

      Standard 

deviation 2.39 4.44 5.89 29.55 4.06 
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Table 2. Model 2, EU 27 (1992-2007) 
 

     Country Ln(yt/yt-1) Unemployment Inflation  Trade to GDP  Gov to GDP 

Austria 1.88 4.64 1.61 86.89 19.28 

Belgium 1.69 8.06 1.98 150.70 21.91 

Bulgaria 2.60 14.42 86.70 112.19 16.85 

Cyprus 2.30 3.76 3.73 102.83 16.73 

Czech Republic 2.85 6.47 7.20 121.35 21.57 

Denmark 1.86 5.82 1.91 81.54 25.77 

Estonia 4.59 8.88 70.21 151.12 19.72 

Finland 2.63 11.03 1.68 70.43 22.20 

France 1.41 10.36 1.63 49.55 23.44 

Germany 1.34 8.93 1.36 61.99 19.13 

Greece 2.52 9.65 6.18 51.52 15.97 

Hungary 3.09 8.09 12.57 114.87 23.13 

Ireland 5.24 7.94 3.57 150.61 15.47 

Italy 1.11 9.81 3.05 48.34 19.16 

Latvia 3.81 11.95 71.33 103.48 20.12 

Lithuania 2.17 12.81 88.83 109.97 20.09 

Luxembourg 3.01 3.15 2.85 246.69 15.98 

Malta 2.61 6.34 3.31 172.54 19.85 

Netherlands 2.11 4.77 2.34 121.83 23.50 

Poland 4.54 14.73 13.81 59.01 18.51 

Portugal 1.57 6.05 4.23 65.10 19.17 

Romania 2.82 7.13 67.34 66.63 15.11 

Slovakia 3.75 14.93 7.56 139.62 21.35 

Slovenia 3.54 6.81 23.00 113.14 18.78 

Spain 2.15 15.50 3.91 51.90 17.77 

Sweden 2.14 7.38 1.73 79.15 27.02 

United Kingdom  2.39 6.64 2.58 55.00 19.76 

Average EU 27 2.66 8.74 18.38 101.41 19.90 

      
Standard 

Deviation 4.12 4.21 92.24 48.85 3.32 
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Table 3.  Model 2.  EU 27 (1999-2007 divided into EMU states and non EMU states) 
  

     Country Ln(yt/yt-1) Unemployment Inflation Trade to GDP Gov to GDP 

Austria 1.96 4.73 1.51 98.00 18.77 

Belgium 1.85 7.50 1.91 163.95 22.26 

Bulgaria 5.93 13.31 5.34 124.22 17.57 

Cyprus 2.17 4.50 3.10 102.30 17.84 

Czech Republic 3.94 7.70 2.41 134.43 21.65 

Denmark 1.57 4.58 2.25 89.62 25.98 

Estonia 7.46 9.56 5.67 159.30 18.50 

Finland 3.05 8.72 1.43 75.99 21.38 

France 1.53 9.19 1.80 53.12 23.31 

Germany 1.47 9.28 0.83 71.84 18.83 

Greece 3.71 9.99 3.27 56.40 16.96 

Hungary 4.13 6.50 6.65 138.86 22.02 

Ireland 4.61 4.48 3.53 161.65 14.92 

Italy 0.98 8.74 2.44 52.07 19.40 

Latvia 8.60 10.53 7.20 98.96 19.70 

Lithuania 6.77 11.28 2.64 110.21 20.32 

Luxembourg 3.65 3.47 3.26 281.64 15.98 

Malta 1.67 6.99 3.64 173.14 19.74 

Netherlands 1.94 3.87 2.60 129.13 23.69 

Poland 4.20 16.27 3.50 69.11 17.85 

Portugal 1.17 5.99 3.10 67.19 20.11 

Romania 5.15 7.18 25.34 74.07 16.22 

Slovakia 4.83 16.58 4.81 153.56 19.61 

Slovenia 4.22 6.10 5.00 117.50 18.77 

Spain 2.31 11.08 3.81 57.69 17.57 

Sweden 2.76 6.24 1.56 86.97 26.60 

United Kingdom  2.32 5.13 2.42 55.71 20.14 

Average EU 27 

(1999-2007) 3.48 8.13 4.11 109.50 19.84 

      

EMU Members 2.35 7.25 2.46 105.72 19.43 

Non EMU Members 4.38 8.83 5.43 112.53 20.17 
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Appendix III 
 

Figure 8.  Model 1. EU 14(1971-2000) 
   Residual distribution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9.  Model 1. EU 14(1971-2000) 
Scatter plot for the test of homoscedasticy  
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Figure 10.  Model 2. EU 27 (1992-2007) 
   Residual distribution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11.  Model 2. EU 27 (1992-2007) 
Scatter plot for the test of homoscedasticy  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


