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Abstract 
The European Union was created to promote peace and stability and evolved to become an economic 

union. Its member states are part of trade agreements where tariffs and quotas are abolished. Trade 

liberations lead to easier access of information and technology which in turn lead to faster growth. This 

study was made as we were interested to see if high level of economic integration, EU membership, has 

effected economic growth. The dependent variable we chose to study is GDP growth per capita. The 

time period included in the study is the years 1996-2011. 

In this study we are interested to see if higher level of economic integration has led to growth and 

income convergence in the Central and Eastern European. A multiple regression analysis has been 

conducted to see if EU membership have an effect on growth. In addition a beta convergence regression 

is carried out in order to see if the new member states are catching up to the EU income level.  

We found that joining the EU has no significant effect on growth. However the CEEC seem to enjoy 

higher level of price stability due to EU membership. However due to the lack of observations the 

results we received are inconclusive. 
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1. Introduction 

 

This section will briefly explain the background of free trade and regional trade agreements. We state 

the objective of our study along with our problem statement. The methodology we applied to the study 

is present along with our scope and delimitations. The last section of this sections explains briefly how 

our thesis is structured. 

1.1 Background to the study  

Economic growth is a widely discussed subject worldwide and is defined as the increase in Gross 

Domestic Product (GDP), which is the market value of the goods and services produced by an economy 

over time (Investopedia, 2015). Policy makers try to find the most efficient way to attain higher levels of 

growth for each nation. Growth theory is a concept that has attracted economists all over the world, 

several theories emphasizing in what ways countries could achieve growth have been introduced, 

neoclassical and modern integration theories are some. These will be presented and discussed further in 

section four of the study. Economists argue that in order to achieve growth, a nation would gain from 

being introduced to trade with other countries. Trade is assumed to be the main contributor to growth 

whereas it can be boosted by eliminating trade barriers. In order to find the most suitable trading 

partners there are different levels of agreements, representing different levels of economic integration 

being made among nations. Historically, one can separate the diverse levels of integration between 

countries, through a range from shallow to deep (Burfisher et al, 2004). Shallow integration entails 

simply reducing or removing obstacles to trade in goods. Deep integration includes added components 

of balancing national policies as well as promoting movement of capital and labour (ibid). The first 

decades after the World War II was influenced by shallow integration. Trade Agreements have more 

recently included features of deeper integration. Economists have difficulties deciding the level of 

integration economies should attain, they do however agree on free trade being beneficial to the 

economies. EU has reached a high level of economic integration i.e. a high level of Regional Trade 

Agreement (RTA) have been attained among members. European Union (EU) was initially created to 

integrate the member countries and promote peace but there were also incentive to create economic 

growth. It is therefore intriguing to see if a membership in the EU has encouraged growth within the 

union. In this study we will focus on the Central and Eastern European Countries (CEEC) that have 

entered a trading agreement with the rest of Europe. We find this study objective interesting as a less 

developed country has much to gain from opening up borders and enjoying free trade (Muller 2002).  

The aim of this study is to see if the CEEC have managed to achieve economic growth since entering 

the EU. The joining members come from different economic backgrounds thus we expect to see 
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differences in the growth. We also want to evaluate to what extent the EU membership has affected the 

income levels of these new member states. To investigate the level of income we look at the level of 

convergence. This implies that countries with lower income levels have a tendency to grow faster than 

countries that already enjoy a high level of income (Weil, 2013, p.86-87), indicating that the CEEC will 

grow quicker than the EU-15 average. We also look at how the institutions have played a role in this 

process. It will also be interesting to see if adopting the institutional framework of the EU has had a 

positive effect on the economies in the new member states. The CEEC include Bulgaria, Czech 

Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovak Republic and Slovenia. In the 

preparation to becoming EU members, the EU provided these countries financial assistance in order to 

develop their institutions, infrastructure and economies (Europa 2007b). EU membership generates 

growth mainly by expanding trade, therefore trade is a main topic in this study. To generate trade, being 

part of a trade agreement could be beneficial, because when trade liberations are made accessible a 

country can enjoy trade more. The following section will give an introduction to the core elements of 

RTA’s. 

1.2 Free Trade and Regional Trade Agreements  

Adam Smith was on of first advocator of free trade, his immense work was presented in his book The 

Wealth of Nations (Muller, 1995). According to Smith the division of labour plays a key role in 

increasing the wealth of human beings as well as nations. As people specialize and trade with one 

another within and across domestic boarders it increases productivity and results in a higher level of 

goods and services to consume (Durkheim, 2014). David Ricardo developed the case properly by adding 

the concept of comparative advantage in 1817. He argues that all countries, regardless of their 

inefficiency in production, could export goods in order to fund the imports they need (Aldrich, 2004). 

This implies that trade initiates due to the difference in comparative advantage with regards to 

production of goods among individuals and nations (Meoqui, 2014). Therefore, a country should 

produce goods where they are better at it relative to other nations. Smith and Ricardo discovered that in 

order to gain growth, nations was in need of increasing imports to increase exports. Smith was against 

tariffs and other trade regulations, stating that consumers ought to enjoy free trade and buy products 

where it was cheapest, he argued that protection only generated monopolies (Viner, 1927), which harms 

not only the consumers but also the production efficiency. In the past protecting domestic products using 

tariffs on imports was the main policy for decision makers. Nowadays economists as well as decision 

makers agree with Smith and Ricardo as they realize the gains one can endorse from liberalizing trade 

and promote foreign trade. Many studies have proven that Free Trade Agreement (FTA’s) with reduced 

tariffs and regulation increases the output level and increases the growth of nations (Arnold, 2006). 
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The use of economic integration is carried out through FTA’s. Economic integration includes capital, 

goods, labour and services to move between country borders in accordance to certain rules (Baldwin, 

1995). An RTA entail an agreement among member countries with regards to preferential treatment in 

trade barriers, in order to promote market rivalry for the fellow partner countries (Crawford & Larid 

2001). The benefits of an RTA for the member countries are, the lowering or abolishing of tariffs 

between the members and the possibility to be trading with lower import prices which increases the 

production efficiency (Balassa, 2013). Being an RTA member is beneficial as it will enhance the 

bargaining power in multilateral dialogues since this means that they together will be a larger negotiator. 

Because there are fewer countries are involved in an RTA, they can process economic interests more 

efficient, compared to a multilateral negotiation systems, where there are more countries envolved 

(Irwin, 1993). Therefor the CEEC would could gain economic growth as EU members. However, 

growth is something that will be obtained over a long time period, due to the fact that new regulations 

and markets takes time to implement and operate to the fullest extent. The regulations of the preferential 

shape of an RTA is defined by the World Trade Organization (WTO) (International economics, 2015). 

RTA’s can be defined in the following categories: The first level is the most basic and is referred to as 

Preferential Trading Agreements (PTA's) which decreases trade barriers between fellow member states. 

PTA's is mostly used towards least developed countries and is usually non-reciprocal. The second is a 

FTA which is a reciprocal agreement where trade barriers, such as tariffs amongst member countries are 

removed. The third level of integration is the Customs Union where the members adopt a common 

external trade policy. The fourth level includes removing all barriers towards movements of factors and 

goods and is called the Common Market. In the fifth level of economic integration the member 

states adopt common macroeconomic policies, this is called the Economic Union, where EU is one 

example. The sixth level is an economic and monetary union a shared currency as well as a monetary 

policy. The European Monetary Union (EMU) is an example, though all the members have not joined 

the EMU, most of them have. As mentioned, EU is a high level of agreement and since we are 

examining the impact of EU memberships on growth we will give a brief historical overview of the 

foundation and development of EU in section two. 

1.3 Study Objective  

This study aims to evaluate if the EU membership has had an effect on the economic growth in the 

CEEC.  In addition, the income convergence in the CEEC has been studied in order to see how much the 

countries have approached the average level of the fifteen core countries that were already EU members 

(EU-15 when the study period started. Since the EU is an institution it made it relevant to look at how 
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the institutional aspects were affected by an EU membership. We also looked at institutional aspects in 

order to explain which aspects were most important for growth. 

1.4 Problem Statement 

Has EU membership lead to economic growth in the CEEC? A study that examines the income 

convergence towards EU-15.  

1.5 Methodology  

A multiple cross-sectional regression analysis has been used to evaluate the effect of EU membership on 

the economic growth. To predict the mean value dependent variable, growth in this case, an ordinary 

least-square (OLS) will be used to estimate the unknown parameters (Gujarati & Porter, 2009). The 

statistical program Gretle has been used to run the regression. We will study the growth of the CEEC 

between the years 1996-2011. The dependent variable in this model is the GDP per capita growth. 

Independent variables included in our study are inflation, investments, GDP per capita Purchasing 

Power Parity (PPP), trade, Foreign Direct Investment (FDI), an EU dummy and an EU*trade dummy. 

The independent variables chosen are expected to have an effect on GDP per capita growth. In the 

model used, the total time period has been split into four time periods. This has been done in order to 

distinguish fluctuations that might have been caused by economic cycles such as the financial crisis 

between the years 2008-2009. The data used in this study is secondary data and has been collected from 

recognized organizations such as the World Bank and the Heritage Foundation.  

We have studied the income convergence in the CEEC compared to the EU-15. The regression is done 

in order to measure the effect on income that EU membership might have, as it will be hard to capture it 

by the regression model. This is done through a beta- and sigma regression for the time period 1996-

2011. The beta-convergence regression model has helped examine the level and speed of beta-

convergence of the CEEC compared to the EU-15 countries. Beta-convergence is the process where 

poor countries grow faster and catch up to rich ones. Poorer economies growth rates should be higher 

because of diminishing returns which means their income (GDP per capita) levels ought to catch up to 

rich economies. The measurements are made using GDP per capita and GDP per capita growth rates. 

The level of income dispersion between the CEEC and EU-15 is captured by the sigma-convergence 

regression. Sigma-convergence aims to show a decrease in inequalities between countries, it depicts the 

dispersion of income across economies. To measure the sigma-convergence the standard deviation of 

GDP per capita is used (Barro & Sala-i-Martin, 1990). 
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By looking at the institutional aspects we got an explanation to why the CEEC managed to achieve 

growth. The aspects that are included in the study are sound money, financial freedom, property rights 

and freedom from corruption. As the countries came from different financial backgrounds they were 

bound to respond differently to the institutional changes that was introduced when entering EU.  

1.6 Scope of the Study 

A cross sectional regression was constructed using the variables we believe are mainly affected by an 

EU membership. The CEEC had different economic circumstances prior to the EU accession, which 

could bring about differences when measuring the effect of EU membership, as it may give some 

countries a better chance of growth than others. Taking this into consideration and the short time period 

of measuring the membership effect, we might get a result where the variables give us insignificant or 

an undesired outcome. We believe that the results would give a more significant outcome if we had 

more observations i.e. study the EU effect over a longer time period. The study will also entail a beta- 

and sigma convergence regression, in order to determine if there has been an income convergence in the 

CEEC and to see to what extent they have managed to catch up to the income level of the EU-15 

average since entering the EU. We look at the institutional aspects in the CEEC in order to explain the 

growth and income convergence.  

The CEEC made an interesting study objective as they have had a distinct type of governance in their 

past, as they were under communist ruling for almost half a century. Their economies were severely 

damaged by corruption as well as an unstable democracy (European Union 2011). By being allowed to 

join the EU, the CEEC have received a pass on overcoming their previous economic obstacles. They are 

ready to interact with a bigger market and are believed to be able to cope with the regulations that are set 

within the institutions.  

1.7 Delimitation  

We chose to focus on the CEEC and exclude Malta and Cyprus, who entered the EU in 2004, from our 

study as they differ from the CEEC in their historical political structure and geographical location. Our 

cross-sectional regression showed somewhat insignificant results due to the lack of observations in our 

study. In order to explain the growth effect of EU membership we added some institutional aspects, 

which was not fully captured by the cross-sectional regression.  

1.8 Thesis Structure 

In the first section of our study we will discuss the background of the study as well as why we chose this 

study objective. The second section will entail a description of the EU. In the third section we will focus 

on previous studies made that are somewhat similar to what we are examining. The fourth section will 
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explain the appropriate theories that are included in our study. In the fifth section we will present the 

data and the empirical analysis made, the variables we use are also defined. The sixth section will end 

our thesis with a conclusion from the findings of our study. 

 

2. The European Union Agreement 

 

The sections entails the origin of the European Union. We look at the historical path of the inner market 

along with regulations made within the agreement. The section is ended with a comprehensive 

presentation of the expected effects of joining the EU which is highly important to review since we 

believe that the EU membership with contribute to economic prosperity in the CEEC. 

2.1 The origin of the inner market 

The European Union started out as collaboration between some of Europe’s preeminent nations. In 

1952, after the Second World War, the European Coal and Steel Community (ECSC) was set into 

motion in an attempt to avoid further combat and instead unite Europe. This would be the first piece in 

what would later become the European Union. The six signing members included Belgium, Italy, West 

Germany, Netherlands, Luxemburg and France. The ECSC created a common market for coal and steel 

and was positioned under a common super national governance (EU-upplysningen, 2012). The intention 

of the market was to increase the living standards, employment and to advance economic enlargement 

(Europa 2010d). 

A keystone in the EU is the agreement that was signed in Rome 1957 which had an idea of creating a 

European community as well as a single market where goods and services could move freely. In 1958, 

the Treaty of Rhome was put into motion, which extended the common market to include all types of 

goods and eventually services and people. In addition the role of the agreement was to divide the 

acquirements within the institutions and govern the interactions between them (Europa, 2010d). 

However, despite the early onset of its idea, it was not put into progress until years later. Some causes 

for its delay were due to dissimilarities between the member countries markets, regulations and 

decisions that had to be unanimous among the countries. In the 1970’s, Europe was facing some 

financial difficulties, the countries were afflicted by lower economic growth, slower technical 

development and higher unemployment than its competitors outside of Europe. The social structure 

within Europe had many restrictions that prevented the development as well as the economic growth. 

Consequently a protectionist trade policy had developed between the European countries and the aim 

was to bring together the member states national markets, in order to combine them to one common 
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market. The aim was to create a market with high productivity and flexibility, for that to be realized all 

technical and physical obstacles had to be removed. As a result, a customs union was formed in 1986 to 

complete the free movement within the market. The EU inner market was completed in 1993, it is 

however an ongoing project. The Maastricht Treaty was implemented, which included the European 

Community changing name to the European Union. It also included the incorporation of a political and 

economic union (EU-upplysningen, 2012c). 

2.2 Regulations within the agreement  

Within the European Union’s member countries people, capital, goods and services are able to move 

freely. There should be no obstacles that discriminates other member countries citizens, firms, products 

or services. A person should be able to settle down in a member country and enjoy the same treatment as 

the citizens of that country. The quota of how much goods can be transported across member states is 

abolished, unless there are risks to the public safety. The European Union is a customs union meaning 

that there must be no customs on the goods that are being purchased within the EU. The member 

countries however have a common customs towards goods that are imported from a third country. Thus 

EU regulations of free movement of services states that citizens and firms of an EU country can buy 

receive and offer services in other member countries, some examples of services being construction 

work and health care. Financial services are also a part of the free movement regulation it includes 

investment companies and services provided by banks. There can be no obstacles towards movement of 

capital or between member countries, the country is however entitled to monitor the cash flow. 

Established firms and citizens can freely transfer unlimited amounts across the borders. Opening up a 

bank account in a member country is done on the same conditions as the citizens of that country, this 

also applies to direct investments, for example purchasing a company or real estate. The EU market is 

restricted from any form of distorted competition, however government monopolies are sometimes 

allowed if they are formed in the best interest of the citizens. Indirect taxes such as VAT are set within 

the EU, but income taxes are often determined by the member country itself. It is prohibited to set a tax 

on a good from another member country so that it is higher than the tax on the own country’s goods 

(EU-upplysningen, 2012c). Legislations and legally binding acts in a specific area may only go through 

the EU. Thus member countries are able to legislate first after the EU have given its approval, the 

decision is final (Europa 2010d). Besides from the EU member countries, the legislations alos applies to 

the EES countries (Norway, Iceland and Liechtenstein). As the EU keeps expanding, new member 

countries join which means new markets and regulations need to be regulated. But sudden events, such 

as the financial crisis that occurred in 2008-2009 forces the EU to supervise its regulations for financial 
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services. As a result three new regulators have been implemented to monitor the EU financial sector 

(EU-upplysningen, 2012c).  

The European Monetary Union (EMU) is a major step towards the integration of the EU countries. The 

EMU coordinates the economic and legal policies of the member countries by the common currency, the 

euro. It is assumed that the EMU benefits individual members and the overall EU region. Therefor 

becoming a member of the EMU will give the country access to a greater market and internal efficiency 

will increase due to a single currency. Estonia, Slovak Republic and Slovenia are the only three 

countries out of the CEEC that have adopted the euro (ibid). Common currency is mainly beneficial in a 

sense that it will lower the risk regarding uncertainty in currency exchange, in addition, it will decrease 

transaction costs making trade much simpler (ibid). Furthermore, the EMU membership will provide 

economies access to a greater market leading to an increase in the efficiency. It is assumed that this type 

of economic integration in alliance with abolishment of tariffs lead to a highly integrated union, and 

from this one could expect economic benefits (Halvarsson et al. 2014).  

2.3 Expected effects of joining the European Union 

By joining a larger market, such as the EU’s, nations will be better incorporated with the world market. 

As a result, the countries will enjoy a wider market to trade goods on and can easier transfer information 

to one another. In addition, financing can be done on the global capital market (Badinger 2005, p. 51). 

Membership in the EU will lead to an economic incorporation, decrease trade costs and increase rivalry. 

Leading to efficiency in the economy and can thereby increase the growth rate of nations (ibid, p. 51-

53). There is evidence showing that its economic, technological and political influence is more powerful 

as a union than it would be as individuals. Hence that a country on its own is too small to affect world 

prices for its imports and exports. Implying that a country in the global economy does not possess the 

power to influence its own terms of trade, as all countries are small in economic terms (Snorrason, 

2012). As the world’s largest trading bloc, the EU stands for 20% of the overall exports and imports of 

the world, thus as member one can expect better conditions to export, as quotas and tariffs are abolished. 

Furthermore transactions and movement of capital are made easier where unlimited amounts of cash 

flow is allowed to cross country borders (EU-upplysningen, 2012). As the EU lower tariffs within the 

union, usually the tariffs for non-members are also lowered, resulting in a trade liberalization for 

countries outside the union (Freund & Ornelas, 2010). An important aspect where trade affects incomes 

is through its effects on productivity.  Additionally, EU membership leads to an increase in trade which 

can create new and more advanced jobs as advances in productivity generate higher skill and wage jobs 

(OECD, 2012). Technological and educational knowledge spreads easier across country borders as 

joining the EU would include the abolishment of barriers for movement (European Union, 2011). The 
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CEEC have a lower income level than the EU-15, making it cheaper for another country to employ 

labour in these countries and could be an incentive to invest in a CEEC. The membership will hopefully 

bring down unemployment, as people now are able to move freely and seek for employment elsewhere. 

This provides wider possibilities to evolve and hence achieve greater economic prosperity, but it could 

also lead to a decrease in population growth in the CEEC (Europa, 2011f).  

 

By adopting the guidelines set by the EU, the new member states will gain macroeconomic stability 

which is important in order to gain growth. The EU investment policy ensures political and 

macroeconomic terms which gives a stable setting for investors. External investors’ establishments are 

handled the same way as national ones and the legal structure is clear, making it transparent. Combined 

with joining a larger market share this would possibly attract more foreign investors which could 

increase growth. Thus, FDI is an important instrument to encourage economic growth, it has a leading 

role in creating businesses and jobs in other countries as well as being a significant root of productivity. 

FDI needs political, macroeconomic terms and infrastructure to be stable. Consequently, if they lack it, 

they need a reconstruction to be efficient enough to draw FDI. This can be done if the nation has global 

guidelines securing that they are governed in a stable, non-discriminating and transparent way, which 

EU provides (Europa 2010a). By attaining common global terms on investments, it enhances legitimate 

assurance for investors, by the decreased vision of uncertainty to invest in the new member state. The 

new member states will follow the same laws, regulations and institutional framework as the EU. New 

opportunities will appear as trading with the EU will have fewer restrictions, it will most probably lead 

to new partnerships, and since the EU is a trust worthy institution, the new member countries will 

possibly have a rise in trust. As an example the level of assurance in the exchange market will increase 

due to the reduction of uncertainty.  

 

3. Previous Studies 

 

A number of studies have been made on the growth and trade effects from EU accession. We have 

chosen to include some of them in this section. The focus of these studies and their findings are 

presented in this section. 

Emilia Georgieva (2012) investigated the impact the EU accession had on the BELL economies 

(Bulgaria, Estonia, Latvia and Lithuania) that joined EU in 2004, where the objective of the study was to 

see how the EU membership had influenced them. Results show that since EU accession the BELL 

countries received a surplus in GDP per capita, especially between the years 2004-2005 compared to 
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2003 which can be seen as an EU effect. However during the financial crisis (2008-2009), all of the EU 

members faced an increased level of unemployment and general budget deficit. The countries 

nevertheless succeeded in stabilizing their economies after the financial crisis due to the funding they 

received from European funds and programs which is also seen as an EU effect. This study concluded 

that EU membership had a positive impact on the economic growth of the BELL economies (Georgieva, 

2012).  

Crespo-Cuaresma et al., (2011) made a study in order to evaluate the effect of EU accession. The 

convergence of income was also studied, and focused on the countries that joined the EU between the 

years 1960-1998. The economic growth prior to and after EU membership was studied in order to 

capture the EU effect. The study also looked at the initial GDP levels of the ten countries that joined the 

EU in 2004, in order to try and make economic forecasts and determine the potential EU effect. The 

conclusion was that the EU enlargement had a positive impact on long-term growth as trade was made 

easier due to the lack of customs barrier. Technological openness seemed to play an important role. Less 

developed countries that were open to technological openness were believed to grow more. Financial 

help to less developed countries by the EU was believed to enhance the long-term growth (Crespo-

Cuaresma et al., 2011).  

Alessandro Antimiani studied the impact EU enlargement had on the competiveness of the CEEC. The 

findings in his study conclude that the enlargement has led to an increase of exports in the new EU 

members. The enlargement also led to a reduced technological gap between the old EU members and 

the CEEC meaning that the CEEC had moved along the technological frontier. This is in line with the 

findings that Luca de Benedictis made in his study. He finds that the impact the EU’s enlargement had 

on the trade flows of the CEECs along with if the EU membership had led to a higher level of exports 

from the CEEC. The findings of this study conclude that due to EU membership, the CEEC managed to 

increase their bilateral trade by more than 11%. Free trade agreements were found to be highly 

beneficial to trade and explain exports coming from CEECs.  

 

The effect economic integration had on the post-war growth performance of EU members were studied 

by Badinger in his study. He concluded that integration had an impact on short term growth, it had a 

positive effect of on trade and without economic integration the income per capita would decrease by 

0.4%. But he could not find any long-term effects on growth due to integration. This results are similar 

to those Vanhoudt made. His study compares the growth of countries that are members of the EU and 

OECD countries. The findings of this study conclude that EU membership led to a higher level of 
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growth but there was no evidence found regarding how integration caused by EU membership leads to a 

long term growth. 

 

4. Theories 

 

The main objective of this section is to discuss the theory of economic integration and to provide a 

theoretical background to the empirical analysis undertaken. It discusses traditional and modern 

economic integration and brief comparison of these theories will also be given. Since we are studying 

growth and how the CEEC converged to the level of EU-15, we found it essential to present the theory 

of convergence.  

4.1 Theory of economic integration  

Economic theorists inquires whether the impact on welfare on the members states is a result from the 

trade bloc, and if it perhaps could harm the rest of the world market, as it is an agreement between 

member states to abolish trade barriers on goods amongst them exclusively (Baldwin, 2008). Economic 

integration is hard to define when it comes to international trade, the ultimate aim is however clear, to 

increase welfare. But since it has no clear definition, there is also no definite method to achieve the goal 

(Snorrason, 2012). The process of integration includes the abolishment of trade discrimination between 

countries. To enjoy the full realization of integration, movement of goods and factors of production need 

to be able to move freely (Pelkmans, 2006). Moll (1990) defines economic integration as it gradually 

aborts the economic frontiers between states. At first, trade between the member states is initially 

liberalized; and then the movement of production factors, followed by a possible incorporation of 

exchange rate. Our study defines economic integration in accordance with Balassa (2013) as a process 

as well as a state of affair. Implying that by removing trade discrimination between countries, the 

process of integration is put in motion, which is a state of affair in the sense that discrimination is 

abolished.  

4.1.2 Classic integration theory  

When discussing trade integration one should include that the theoretical impacts of PTA's origins from 

Viner’s pioneering book The customs union issues (Hosny, 2013). Prior to Viner, free traders as well as 

protectionists were positive to trade blocs. Free traders thought intra-bloc trade were beneficial, while 

the protectionists were in favour of protection from non-member goods (Panagariya, 1999). Viner was 

the first one to identify the positives and negatives of economic integration. His static analysis divided 

the possible outcomes of integration into the known concepts trade creation and diversion (Hosny, 
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2013). Trade liberalization has a positive effect as it encourages trade with more efficient RTA. Leasing 

to domestic productions drops and instead shifts to low imports from lo-cost RTA members. As a result, 

consumption efficiency increases and the RTA members enjoy the lower prices of imports. This 

scenario is known as trade creation. However, it is possible that there are non-member countries that are 

more efficient producers, but the RTA members will still import from less efficient partner within the 

RTA instead of trading with a more efficient non-member, this is referred to as trade diversion. This 

could lead to a decrease in the World production efficiency and consequently harms consumers in the 

RTA that now trades with a costly member state (Lloyd, 1992).  

 

Viner sees trade creation as a welfare gain, as it saves disruption for the rest of the world, and trade 

diversion as a welfare loss. A trade bloc is welfare gaining depending on the significance of the trade 

creation and diversion (Hosny, 2013). Trade diversion is harmful for consumers and producers, since it 

could cause member states to purchase goods from more expensive member producers, at the same time 

as they lose revenue in the form of tariff which would have been gained by trading from a non-member, 

leading to a welfare loss (Burfisher 2006). This will in turn result in an increase in costs for the member 

country. Thus, there will be no profit for the producer, leading in a loss for the entire partnership. Viner 

is however doubtful to customs unions, and therefore argues for non-discrimination of trade barriers 

worldwide (Hosny, 2013). 

 

The outcome of trade creation and diversion that Viner implies are somewhat simplified. Thus potential 

gain from a PTA is absent, regardless if it usually is trade diverting, therefor Viner's book have been 

criticized (Burfisher, 2006). Some researchers argues that the country where the trade is diverted to 

(importing country), could gain positive effects when trade diversion appear. Key papers were produced 

by Meade (1955) saying that Viner is ambiguous in his theory and that the analysis fits better under 

constant cost of production and inelastic demand, as that is not the case (ibid). Thus the assumption 

undertaking the static analysis is too simplified. Meade (1955), highlights that liberalizing the demand 

assumption leads to an opening of a possible source of gain, namely a consumption effect (ibid). 

Because when the tariffs are abolished for the members of an RTA, the consumer could pay a less price 

for imports in the case where full price elasticity is absent to a rise in consumption (Hosny 2013). 

However there is a possibility that trade diversion could affect resource allocation as well as 

international welfare negatively. Resulting in a loss of market share and sale for the most efficient 

producer in the international market (Kokko. Et.al 2014). Nevertheless, a possible income effect could 

occur within the integrating region as trade increases, which leads to a loss in trade share for the 
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exporter. In addition, as the region gains growth it could spill over on a third country, since some of the 

increased income will serve as means to import from abroad (ibid).  

4.1.3 Modern integration theory   

The changing economic environment has led to the creation of a modern integration theory. Balassa 

confirmed that static analysis presented by Viner (1950) is insufficient to completely capture welfare 

gains from economic integration (Panagariya, 1999). Balassas dynamic theory of economic integration 

implies that there should not be any analysis conducted on the welfare impacts of customs union through 

static effects (Jošić & Jošić, 2013). Emphasizing that one should analyse the welfare effects of economic 

integration as an efficient economic reason behind the economic integration schemes in general, which 

resulted in a different way to study this area (Hosny, 2013). The core effects of integration are large-

scale economies, change in technology, and the effect on integration on market structure and rivalry, 

investment activity, risk and uncertainty, and productivity growth (Baldwin, 1994). Economies of scale 

is the decrease in inputs per unit of output which comes from efficient use of factors of productions at 

large outputs (Krugman, 980). Integration may increases investments and decreases risks, as a bigger 

market raises the expected return on investments as well as decreasing uncertainty by allowing 

companies to lower their costs. This occurs since there has been an increase in consumers and 

economies of scale (Hosny, 2013). Also small markets magnitude costs, halts the product specialization, 

decrease rivalry as well as the incentive for improvements in technology. Therefor it could be beneficial 

for a small country to enter trade agreement (ibid). But this holds under the assumption that, the 

integration actually creates a common market where all trade barriers are abolished (Halvarsson et al. 

2014). 

 

Investments also play an important role in growth. As barriers to invest are abolished in a PTA, 

production moves from a more expensive to a less expensive source within the union, this is referred to 

as investment creation (Lloyd & MacLaren, 2004). When production moves from a cheaper non-

member state to a more expensive member state investment diversion occurs (ibid). Modern integration 

scheme involve developing countries constructing an RTA with a developed country in order to compete 

with non-members and gain part of the developed partner countries FDI. This type of investment 

diversion could be an additional incentive for non-members to enter a trade agreement (Hosny, 2013). 

FDI is considered to be the main target of economic integration. It creates many opportunities for 

modernization especially for developing countries due to the expansion of trade (Panagariya, 1999). 

This results in countries exporting their products and therefore attracting growth. The relationship 

between FDI and economic integration are considered to be connected (Hosny, 2013). Some may argue 
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that FDI contributes to economic integration through trade expansion while others argue that economic 

integration contributes to the increase of FDI, and thus along with advancements in technology it will 

lead to economic prosperity of the member countries (ibid). According to Robert Solow, technology is a 

highly relevant factor that contributes to sustainable growth. It contributes to economic growth through 

the channel of labour which implies that with advancements in technology, as labour becomes more 

effective and productive (Feensta & Taylor, 2008). The absence of technology prohibits the per capita 

growth rate to sustain at a desirable level due to diminishing returns (Barro & Sala-i-Martin, 1990). 

Technological spill overs along with advanced education can be a result of FDI. This contributes to the 

increase of the marginal productivity of labour which leads to sustainable growth (Qadri, 2013). 

The main differences between classical and modern integration theories are that modern integration 

theory has a more intense focus on integration (Hosny, 2013); whilst, the classical integration theory 

focuses on abolishment of tariffs and regional trade as well as higher level of integration where focus is 

placed on the mobility of factors of production such as labour and capital (Yumuk, 2011). The target of 

the modern integration theory  is to gain political, social and cultural integration in order to achieve a 

regional identity and minimize individualism. Modern theory states that the best way to tackle 

challenges is through unification since it can be difficult to tackle certain difficulties nationally 

(Panagariya, 1999). Being a part of the EU and the EMU can allow the members to tackle challenges 

such as the financial crisis (Powell & Low 2011).  The modern integration theory is very open compared 

to the classical integration theory. However the classical theory still supports integration even though it 

expects the gains from trade to be small. It also encourages the member states to be independent on a 

national level. However, modern integration theory believes that deeper integration is characterize by a 

higher high cost, and a higher gain, where the gain exceed the cost (Halvarsson et al. 2014). 

4.2 Theory of convergence 

When a poor country grows faster than a rich country, and approaches or up to its level of per capita 

income or product, that process is called convergence. According to the neoclassical model, a poor 

economy grows faster than a rich economy due to its high rate of return. Impoverished nations have 

lower values of capital, and due to diminishing returns to capital, the rate of return has higher values. 

The movement of capital through regions or nations enables capital to be transferred from rich to poor 

countries. This will result in a faster growth in the values of capital and output for poor countries, 

compared to richer countries. Wages in rich countries are higher than in poor countries because 

diminishing returns to capital increases the capital in wage rates. This will lead to migration of workers 

from poorer to richer countries. The movement of labour increases the speed of convergence as capital 

moves from rich economies to poor, and labour moves from poor economies to rich, this elevates the 
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level of capital in poor countries, compared to rich ones. As the labour force moves from poor to rich 

economies, and technology and capital from rich to poorer economies, the convergence process 

accelerates further (Barro & Sala-i-Martin, 1990). The CEEC are low income countries, which due to 

diminishing returns to capital, explains why the GDP per capita rises at a faster pace than the EU-15 

average. The Solow model is also used for measuring relative growth rates, when doing so, one should 

think of a country that has yet reached the steady state, as that would mean that growth would seize to 

appear. The growth observed in this model is considered to be transitional, since it is on its transition 

towards a steady state. If a country is distant from its steady state it will grow at a quicker pace and 

when it reaches the steady state, growth will ease off. This process is called convergence toward the 

steady state (Weil, 2013, p.86-87). Since the CEEC are far below its steady state that would explain why 

growth rates are higher in the CEEC compared to EU-15 average. Two countries with the same level of 

income, but have different investment rates will have different growth rates. The higher investment a 

country acquires, the greater steady state level of output becomes. In the case where both countries are 

under their steady state, the country with the higher investment will most probably also be the country 

that is even further below its steady state, which ultimately leads to a more rapid growth (ibid, p.87). 

Convergence analysis concludes that there are declines in returns of scale for advanced economies.  

From the economic integration theories, we find that modern integration fits our study best, as EU is a 

high level of Regional Trade Agreement. The classical integration theory was however relevant to 

include, as it is adds a historical foundation to the modern integration theory. Therefore our analysis will 

mainly take into account the modern integration and convergence theory. 

 

5. Empirical Analysis 

 

In this section, we will present the empirical model used in the cross-sectional regression in order to see 

the effect of our core variables had on growth. We present a brief description of the variables used 

followed with a more comprehensive definition of the variables. We presents the values received from 

our regression that consists of four models along with an analysis of every model. This sections ends 

with the presentation of the beta and sigma convergence models along with an analysis of every model. 

5.1 Regression model  

A cross sectional regression model has been used in order to examine the effect EU membership has on 

growth. The model we adopted is taken from a study made by Danijel Patrucic (2011), with a few 

changes made to fit our study better. It is a simplified version of the Barro and Sala-i-Martin model 

(1990). The difference in our model from the one Parucic (2011) uses is that we have drooped a few of 
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the explanatory variables and also logged our inflation variable, this is done to be consistent as the 

dependent variable is logged.  

The regression model given below in eq.[1] with explanation of variables in table 5.1. 

 

𝑙𝑛 (
𝑦

𝑦𝑡−1
) = 𝛽0+ 𝛽1(𝑦𝑡−1) + 𝛽2𝑙𝑛𝐼𝑛𝑓+ 𝛽4𝐼𝑛𝑣 + 𝛽5𝐹𝐷𝐼 + 𝛽6𝑇𝑅𝐴 + 𝛽1𝐷𝑒𝑢+𝛽7𝐷𝑒𝑢𝑇𝑅𝐴+      eq.[1] 

 

 

Table 5.1 Explanation of variables  
 

Variable Description of variables 

 

Expected outcome 

Ln Yt-1 GDP per capita growth, annual % growth Dependent variable 

GDP/c PPP GDP per capita PPP (constant 2005) - 

INF Annual % of inflation  + 

INV Investments + 

FDI Foreign Direct Investment as a % of GDP + 

TRA Trade as a % of GDP + 

𝐷𝑒𝑢 Dummy variable  + 

𝐷𝑒𝑢𝑇𝑅𝐴 Dummy*Trade variable + 

 

The dependent variable ln (
(yt)

yt−1
) is the natural logarithm that estimates annual changes in the growth 

rate. Where, y represents GDP per capita and t is the time period, which in this case represent data 

collected at one point in time. The EU dummy (𝐷𝑒𝑢) can take the value 0 if the country is not an EU 

member and 1 if the country is an EU member in. To see if EU membership has had any effect one 

growth a dummy variable will be added in the intercept and the other on the coefficient in front of the 

explanatory variable trade. The variable EU dummy trade (𝐷𝑒𝑢𝑇𝑅𝐴) is a slope dummy while Deu is an 

intercept dummy. These are included to see if the slope and the intercept are changing depending on 

whether a country is part of the EU or not (Patrucic, 2011) thus, one can examine the effect EU has on 

growth. We include inflation, in our model as it is an indicator for macroeconomic stability. The data 

will be divided into into 4 time periods: 1996-1999, 2000-2003, 2004-2007 and 2008-2011. This has 

been done to illuminate influences of the economic cycle and to reduce bias figures. The regression runs 

between the period 1996-2011. The following section analyses the economic and institutional 

differences between the CEEC prior and post to EU accession. T-value is used to evaluate the individual 

regression coefficients, it tells us if the particular independent variable explains any variation in the 

dependent variable. 
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5.2 Data Collection and Specification for chosen variables 

GDP per capita growth 

GDP per capita growth is the dependent variable that is going to be examined in this study. This is based 

on GDP at constant US dollars year 2000 (World Bank 2013a). A country’s GDP is a measurement of 

its total value of output (Weil 2013, p.23). As rapid growth leads to an increased income in the long-run, 

it is of great importance for a country to achieve growth (ibid, p.28). Large fluctuations between 

currencies could make it seem like growth is higher than it is, we therefore use a base year and currency 

to control for any fluctuation. 

GDP per capita (PPP)  

GDP per capita is the gross domestic product divided by the number of people in the country. The GDP 

also includes taxes, any form of subsidies is not a part of this measure (World Bank 2013f). A high GDP 

per capita reflects the high income of the country. In most cases a high GDP per capita value reflects the 

well-being of a nation. The more economic growth a country is enjoying, the higher the GDP per capita 

becomes (Weil 2013, p.34). We have included the variable to see if the CEEC have achieved an income 

growth and if EU has had an effect on it. 

Inflation (annual percentage) 

Inflation (annual percentage) is a measure of the yearly rate of change in prices (World Bank 2013c). In 

our model the variable is logged in order to be consistent with the dependent variable which is also 

logged. Inflation rises as the quantity of money increases. If a country has a period of high “money 

growth”, high inflation is expected, similar if a country has low “money growth” low inflation is 

expected (Mankiw 2010, p. 91). Inflation and price controls both disrupt market operations. Included in 

this model because we wanted to adjust for inflation in order to see the real growth. The monetary 

policy that is assigned by the government has the function of controlling a country’s currency. It is a 

policy with the aim of decreasing inflation and maintaining price stability. This policy can give people 

confidence on market prices. Individuals and businesses can receive further assurance in their 

investments and savings (The Heritage Foundation 2012).  

Investment 

Investment, the data measures both the fixed assets and the value of the capital funds. And is included in 

our model since it includes improvements in the country, in the form of roads constructions, railways, 

hospitals, schools and buildings, as well as private investments (World Bank 2013e). The capital funds 

consist of stocks of goods. This is included in the model as capital is the moving force of economic 
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growth (Carlin & Soskice 2006, p. 470). Each fraction of investments made is connected to a rise in 

growth, and the key is the efficiency of allocating the resources (Bradford & Lawrence 1990). GDP per 

capita is the gross domestic product divided by the number of people in the country. In our model the 

variable is logged. The GDP also includes taxes, any form of subsidies is not a part of this measure 

(World Bank 2013f). A high GDP/capita reflects the high income of the country. In most cases a high 

GDP/capita value reflects the well-being of a nation. The more economic growth a country is enjoying, 

the higher the GDP/capita becomes (Weil 2013, p.34).  

Trade (percentage of GDP)  

Trade is the sum of exports and imports of goods and services and is measured as a share of GDP 

(World Bank 2013g). Trade has a possible encouragement on growth, by a reduction of poverty and by 

encouraging regional incorporation. Rapid export growth is no guarantee for accelerated poverty 

reduction.  Trade is included in our study since joining the EU, trade barriers and tariffs would be 

abolished, making trade to other EU nations cheaper and more accessible (European Commission 2010).  

Foreign Direct Investment (percentage of GDP)  

The data of foreign direct investment measures the net incomes that come from an investor that live in 

another country (World Bank 2012h). Included because FDI contributes to an inflow of capital as well 

as more jobs in the country. The capital gained by FDI can create output which could increase the 

economic growth of the country (Weil 2013, p. 332). By joining the EU common global terms will be 

adopted by the new member country. They will lead to enhanced legitimate assurance for the foreign 

investors making it more appealing to invest in the new member state (European Union 2011). 

Sound money 

The data measures monetary freedom also known as sound money. Sound money measures price 

stability using price control. The scale runs from 0-100, where 100 represents maximum price stability. 

A country’s currency and its value are mostly controlled by the government’s monetary policy. Included 

because a sound money policy that aspires to decrease inflation, detain price stability and maintain the 

nation’s wealth is a policy that gives people confidence on market prices for the anticipated future. It 

gives people a greater confidence in investments, savings and other longer-term plans (The Heritage 

Foundation 2012). 
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Financial freedom 

Financial freedom measure the policies within a country, it evaluates the liberty of individuals to use 

their finances without improper continence and government disruption. The scale runs from 0-100, 

where 100 represents maximum economic freedom. Included because a transparent and open financial 

system reassures justice when it comes to financing and it helps to encourage entrepreneurship (The 

Heritage Foundation, 2012).    

Property rights 

The property rights data describes the ability of individuals to accumulate private property, which is 

secured by clear laws that are fully enforced by the state. Included since it measures the degree that a 

country’s laws protect private property rights and to what extent its government enforces those laws. 

The scale runs from 0-100, where 100 represents the most guaranteed secured property rights by the law 

(The Heritage Foundation, 2012).   

Freedom from corruption 

Corruption in the economy brings out insecurity and uncertainty into economic relationships. The scale 

runs from 0-100, where 100 represents very little corruption. Within a government, it is defined as the 

failure of integrity in the system. Political corruption includes bribery, extortion, nepotism, 

embezzlement, and public officials stealing from public funds. Included because the formal institutions 

in a country help form the informal institutions that might reduce the level of corruption in a country and 

it can also provide an idea of how the norms ought to be. For a country with high barriers to trade, laws 

that protect its domestic market could prohibit the import of foreign goods (see appendix figure 8.2) 

(The Heritage Foundation, 2012).   

5.3 Multicollinearity 

Multicollinearity occurs when two or more independent variables have a functional relationship that 

have a strong effect on the estimated coefficients. This can led to consequences that affect the expected 

outcomes of a study. Multicollinearity can lead to an increase of the standard errors of the estimated 

coefficients, the decrease of t-scores and causes the estimated coefficients to be sensitive to any 

changes. The expected signs of certain variables might not be present due to the multicollinearity 

present between the independent variables and this can also alter the significance level of the variable 

(Studenmund, 

 2011, p.250-255). There are several ways to deal with multicollinearity, where one way to deal with it 

is to do nothing. Although the t-scores might fall, they will not decrease to a level where they become 
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insignificant and they will not alter the estimated coefficients to a high degree. Dropping a variable as an 

attempt to cure multicollinearity can cause bias and is usually not recommended. Another way to deal 

with it is to increase the level of the sample (ibid, p.261-262). This could not be done in our study due to 

the lack of observations.  

5.4 Regression Analysis 

Regression analysis is done using four models. The features of these four models are presented below. 

 

Table 5.2 Regression results 
 

Dependent variable: Ln(Yt/Yt-1)      

Models: 1 2 3  4  

Independent variables Estimated 

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

 

      

Ln(GDP per capita) 0.0528 

(0.0705) 

0.0742 

(0.0773) 

0.0109 

(0.0875) 

0.0239 

(0.0882) 

 

 

Ln(Inflation) −0.0525** 

(0.0195) 

−0.05264** 

(0.0197) 

−0.0505** 

(0.0194) 

−0.0501** 

(0.0194) 

 

 

Investment  0.0003 

(0.0013) 

0.0004 

(0.0013) 

0.0006 

(0.0013) 

0.0002 

(0.0014) 

 

 

FDI 0.0035 

(0.0017) 

0.0040** 

(0.0018) 

0.0028 

(0.0020) 

0.0030 

(0.0020) 

 

 

Trade  −0.0001 

(0.0002) 

−0.0002 

(0.0002) 

0.0002 

(0.0003) 

 

 

DEU  

 

 

 

0.0721 

(0.0494) 

0.2311 

(0.1577) 

 

 

DEUTrade  

 

 

 

 

 

−0.0004 

(0.0004) 

 

R-squared 0.3883 0.3974   0.4350      0.4548  

Adjusted R-squared                               0.3164           0.3061              0.3290             0.3317 

N=40 

Standard error in parenthesis 

***level of significance at 1% 

**level of significance at 5% 

*level of significance at 10% 

 

 

F-statistic                                              5.3978           4.3537              4.1065             3.6944 

P-value                                                  0.0017            0.0037             0.0036            0.0051 
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Model 1 

 

The first model includes the variables log of GDP per capita, log of inflation, investments and FDI. The 

variables trade, EU dummy and EU dummy*trade were excluded since we want to see what effect 

adding these variables will have on growth. All the variables showed an expected sign. Log of GDP per 

capita and investments showed a positive sign which implies that they have a positive effect on growth. 

Log of inflation shows a negative sign which means that it has a negative effect on growth, and is 

significant at a level of 5%. Since the p-value of log of inflation is (0.013) and is below the level of 

significance it rejects the null hypothesis (H0) and in favour of the alternative hypothesis (HA). The t-

value for inflation is (-2.6) which in absolute terms is greater than the absolute critical value (-1.76) this 

strengthens the significance of the variable. The expected sign received by inflation implies that price 

stability is highly important for economic growth. FDI shows a positive sign as expected which implies 

that it has a positive impact on growth. It has a p-value of (0.04) (see appendix 8.1) thus we reject the 

null hypothesis. The t-test (2.05) is higher than the critical value (1.76) which further more signifies its 

relevance for growth (see appendix 8.8). The R2 is used to measure the overall fit of the model and is 

called the “goodness of fit”, the higher the value of R2 the better the regression fits the data. However, 

since R2 increases when more independent variables are added, it is therefore more interesting to look at 

the adjusted R2 as it takes this fact into account. R2 is used to compare fits of equations that have 

different amounts of independent variables taking in consideration the degrees of freedom. In this model 

the adjusted R2 is (0.31) which means that the explanatory variables explains 31% of growth. The F-test 

is a more advanced way of measuring the overall degree fit of an equation by providing a formal 

hypothesis test of the overall fit. If the calculated F-value is higher than the critical value then we reject 

the null hypothesis. In this case the critical F-value (Fc) is (3.32) which is lower than the calculated F-

value (5.3) thus we reject the null hypothesis implying that this model makes a good fit. 

 

Model 2 

In this model we added the variable trade, it shows an unexpected sign which, negative, suggesting that 

it has negative effect on growth. Log of inflation remained negative and still significant. The log of GDP 

per capita and investments still maintained their expected signs but were not relevant. FDI was 

significant in this model and had a significance level of 5%. The p-value of FDI is (0.03) which is below 

the significance level which allows us to reject the null hypothesis and accept the alternative hypothesis 

which implies that FDI has a positive effect on growth. The t-value of FDI is (2.15) which is larger than 

the critical value (1.76) which further proves the significance of the variable. FDI leads to economic 

growth and is a result of the economic integration impacted by EU membership. Log of inflation 
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remains significant and is highly important for foreign investors since it implies price stability. Trade 

showed an unexpected sign but had a coefficient of (0.0001) which means it has a very small impact of 

growth. Therefore, even though it showed an unexpected sign the negative impact is very small and 

insignificant thus, we cannot conclude that it actually impacts economic growth negatively.  The 

adjusted R2 is (0.30) which means that this model explains 30% growth which is a 5% increase 

compared to the previous model. However when adding more explanatory variables in a model, the R2 

will always increase. The Fc in this model is (2.53) which is lower than the calculated F-value (4.35) 

which rejects the null hypothesis implying that this model a good fit. 

 

Model 3 

In the third model we added the EU dummy variable where a value of 0 represents non-membership and 

value of 1 represents membership of EU. This was added in order to see how EU membership affects 

the explanatory variables and in turn growth. The EU dummy variable shows an expected positive sign, 

which means that it has a positive impact on growth. Its t-value is (1.42) which is higher than the critical 

value but is not significant. We can also look at the p-value of the variable (0.15) which is quite high 

implying insignificance. Log of GDP per capita, log of inflation, investments and FDI showed expected 

signs which is in alliance with our hypothesis, that EU membership has a positive effect on growth. 

Trade showed an unexpected sign once again but still remained insignificant and had a low coefficient (-

0.0001). Log of inflation had maintained its significance level at 5% and had a p-value of (0.014) 

leading to the acceptation of the alternative hypothesis, even when look at the t-value (1.42), it is 

significant it is higher than the critical value (1.26) implying that it has an effect on economic growth. 

FDI was not significant in this model however, it still had a t-value higher than (1.76), which is higher 

than in the previous model. The p-value for FDI (0.16) and cannot be rejected at 5% significance level, 

implying that EU membership does not have a positive effect on FDI. The adjusted R2 has a value of 

(0.32) which implies that the model explains 32% growth rate. The Fc in this model is (2.42) which is 

lower than the calculated F-value is (4.10) and this makes this model a good fit. 

 

Model 4 

In the final model the variable DEUTrade is included, this is a slope dummy which explains how trade is 

affected by EU membership. Based on whether the CEEC are members of the EU or not the trade 

intercept changes. The slope dummy shows an unexpected sign that was negative, implying that EU 

membership has a negative effect on trade which could due to multicollinearity as the two variables are 

highly correlated. When multicollinearity is high, the independent variables are expected to have a 

negative sign, this might explain that DEUTrade in this model is negative. As the coefficient of the 
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dummy was small (-0.0004), we cannot conclude that EU has a significant negative impact on trade, the 

p-value (0.29) and the t-value (-1.06) are obtained. The sign of trade changed and became positive as we 

had expected it to be initially, thus it was insignificant. The variables log of GDP per capita, log of 

inflation, investments, FDI and the EU dummy shows expected variables in accordance to the previous 

models. Log of inflation was still significant at a level of 5% with a p-value (0.014). The adjusted R2 

increased and this model explains 33% of growth, since this was a minor increase it can help explain the 

small effect EU membership has on trade and therefore on growth. The FC in this model is (2.33) which 

is also lower than the calculated F-value (3.69) indicating that this model also is a good fit. Adding 

DEUTrade in the model lead to drastic changes in the independent variables trade and investment. Trade 

attained a positive value (0.0002) and investments was cut by two thirds (0.0002) this could be due to 

multicollinearity. 

5.5 Beta convergence  

A β-convergence of income per capita measures how well countries emerge to the same level of income. 

If α1 is negative, β-convergence has occurred. The convergence in our study is conditional, as the CEEC 

we are studying have different steady states. We believe that the CEEC will converge to the same 

income level as the EU-15 as they have become EU members (Jelnikar & Murmayer, 2006). To see if 

there has been a β-convergence we have used the following regression: 

 

1

𝑇
 ln 

𝑦𝑇

𝑦0
 = 𝛼0 + 𝛼1 ln 𝑦0     eq. [2] 

 

The dependent variable is the annual growth rate of GDP per capita between 1996 and 2011. Our 

independent variable is the initial GDP per capita of 1996. In the case of β-convergence, the speed of 

convergence is calculated by the following equation (Rapacki & Próchniak, 2009):  

 

β = -
1

𝑇
 ln (1 + 𝛼1T )     eq. [3] 

 

When we constructed our β-convergence we first did it for the whole time period 1996-2011. Then we 

divided it into two time periods, where the first time period include the years before EU membership 

(1996-2003), and the second time period include the years after the CEEC had entered the EU (2004-

2011). By dividing it into two time periods, it gives us a chance to see which time period had the fastest 

speed of convergence. The results are displayed in table 5.1. We also made a regression where the EU-
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15 and CEEC were divided into two regions. This is done in order to see the regional convergence the 

results shown are aggregate (see table 8.1 in appendix) (Rapacki & Próchniak, 2009).  

 

Table 5.3 

Beta-convergence between EU-15 and CEEC 

 

Period 𝛼0 𝛼1 𝑅2 β -

convergence 

Β 

1996-

2011 

,0485123    -,0098594    0,4731 yes 0,00465994 

1996-

2003 

,0259137 -,004497 0,0810 yes 0,001989 

 

2004-

2011 

,151698 -,0312831 0,5867 yes 0,015637 

 

The first table shows a negative 𝛼1 (-.0098594), indicating that β-convergence has occurred. The speed 

of convergence has been more rapidly growing in the years after EU accession (0,015637), compared to 

the years before entering the EU (0,001989). The catch up process of the CEEC has accelerated after 

they entered the EU. The CEEC were far from their steady states prior to EU accession which is why 

they grew at a quicker pace which is in accordance with the theory of convergence.  

 

The regional convergence table (see table 8.1 in appendix) also shows a trend of β-convergence, where 

𝛼1 is negative (-.0096888). The speed of convergence was more rapid in the second time period 

(0,016041) than the first time period (0,009969). This indicates again, that the catch up process of the 

CEEC has increased in a faster pace since EU accession. The income growth rates of EU-15 and the 

CEEC are shown in figure 5.1. 

 

Figure 5.1 

Beta-convergence between EU-15 and CEEC 
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The CEEC have enjoyed higher growth than the EU-15. The growth rates between the CEEC differ, 

which according to the theory of convergence can be due to the different investment rates. The EU-15 

have lower returns to scale, leading to a decline in their growth rates, compared to the CEEC, which 

have higher returns to scale.  

5.6 Sigma convergence 

The σ-convergence shows the income level dispersion over time. When σ-convergence occurs, income 

dispersion decreases. If 𝛼1 is negative, σ-convergence has occurred. A decrease in standard deviation 

implies a decreasing course in income differences. In our analysis we expect the income level dispersion 

to decrease between the EU-15 and the CEEC as they have become EU members. To see if there has 

been a σ-convergence we have used the following regression (Rapacki & Próchniak, 2009): 

 

Sd(ln 𝑦𝑡) = 𝛼0 + 𝛼1t     eq. [4] 

 

The dependent variable is the standard deviation of the log of GDP per capita and the independent 

variable is the time period 1996-2011 (Rapacki & Próchniak, 2009).   

 

Figure 5.2 

Sigma-convergence between EU-15 and CEEC 
 

 

 

Since 𝛼1 is negative (see table 8.3 in appendix), σ-convergence has occurred. The difference in income 

between the CEEC and EU -15 has decreased. Standard deviation went from (0,24) in 1996 to (0,18) in 

2011 (see table 8.4 in appendix). This ultimately means there has been a decreasing course in income 

differences between the EU-15 and the CEEC. 
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5.7 Institutional effect  

Based on the results achieved from the regression we see that EU membership has led to income 

convergence and this can be explained by well-functioning institutions that provide stability which is 

highly significant in order to enhance economic growth. The institutional aspects studied were sound 

money, financial freedom, property rights and freedom from corruption. All of the CEEC achieved both 

income convergence along with major improvements in sound money after EU accession. Institutions 

that are well-functioning work as a framework for the economic development in an economy. The sound 

money aspect reached the same level as the EU-15 level average, which proves that a stable economy 

with price stability is the most important institutional aspect in order to achieve economic growth. 

Sound money ensures price stability which gives people confidence to invest, make long-term plans and 

improves the financial institutions which gives individuals liberty to use their finances with less 

government interference and therefore helps accelerate the level of income convergence. It is also a 

fundamental institution that enables individuals to exchange in markets, and without, it the gains from 

trade would be reduced. The other aspects that were studied achieved an overall satisfying improvement 

across the countries however not to the same extent as sound money. By adopting the EU guidelines and 

being members of a trustworthy institution such as the EU, the level of trust in the CEEC rose which 

ensured a stable setting for investors and ultimately lead to income growth.  

 

6 Discussion and Conclusion 

 

In this section the findings of our study are present. We make concluding remarks about our regression 

models with respect to the background of study, previous studies and the theories. 

According to modern integration theory a country can expect increased growth by being highly integrat-

ed with other countries. In addition the theory states that developing countries have more to gain when 

forming trade agreements with developed countrys. Such, the Central and Eastern European Union 

Countries can expect higher growth as European Union member. However, we have not been able to 

come to this conclusion in this study. Looking at the explanatory variables we can see that inflation has 

had a significant effect on growth in all models, implying that it has a negative effect on growth, other-

wise it disrupts price stability, thus by obtaining a negative effect shows a decrease in uncertainty. This 

is in the accordance with the theory that states that developing country could gain from trade agreement 

as it eliminates uncertainty. The variable Foreign Direct Investment was significant in the second model, 

but became insignificant once they attained EU membership. This was unexpected as FDI is considered 

to be the main target of economic integration according to modern integration theory. However, even 
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though FDI is insignificant it still shows a positive effect on growth. Investment had an insignificant but 

positive effect on growth in all models, and it increased as EU membership was attained. Trade and 

Gross Domestic Product per capita show positive but insignificant results. EU membership led to a 

small decrease in trade and a larger decrease in GDP per capita. The result was to the contrary to our 

expectations. Modern theorys states that liberalizing trade and gaining access to a larger market should 

encourage growth, which in turn should lead to an increase in income. However this model does not 

capture the income effect which is why we made an additional investigation in order to see the effect on 

income. If we look at the EU dummy in model three and four, we can observe the insignificance imply-

ing that EU has had a negative effect on growth which contradicts with the whole modern integration 

theory. 

Through our results in income convergence, we have been able to establish that the CEEC is catching up 

to the income level of the EU-15 average. The income differences between the CEEC and the EU-15 

average have decreased the due to EU membership in the CEEC. This is in alliance with the theory of 

convergence, where less developed countries grow faster than developed countries. Our results share the 

same outcome as the study made by Crespo-Cuarasma et al., (2011). Income convergence in the CEEC 

is mostly due to an increase in sound money, since all of the CEEC reached the same level as the EU-15 

average. Implying that a stable market economy is important to achieve growth since it gives people 

confidence to invest which leads to a higher anticipation for the future. This study shows that there is a 

strong correlation between income growth and sound money. However there is no this alone is not 

enough to lead to a rise in economic growth. 

The results attained were unexpected. Economic integration is supposed to increase growth through Free 

Trade. However, according to our findings we can conclude that EU membership has not had any signif-

icant effect on growth. It is worth mentioning that Viner argues that integration has negative effect in the 

form of trade diversion, thus could be harmful, thus in alliance with the results found in our study. How-

ever, we do not think that trade diversion is the reason that EU membership for the CEEC has lead to a 

negative effect on growth. The fact that we found in this study that EU is affecting growth in the CEEC 

negatively could also be due to the fact that the World Economy have been struck with fluctuation. 

However it takes time to implement new regulations and new markets in an economy. Since the F-test in 

all our models were significant we conclude that the model as is good. Thus the results found in this 

study can be inconclusive mainly due to the lack of observations in our data. 
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Further studies 

 

In this study we have showed that the income level between the CEEC and EU-15 average has 

converged. But the inclusion of the EU dummy in the study showed that EU has had a negative effect on 

growth. Thus it is interesting to study whether the higher level of income achieved by EU membership is 

effecting the country’s growth negatively, as for example labour being more expensive? 
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8. Appendix 

 

Table 8.1 t and p values for the cross-sectional regression 
 

Model 1  

 

Variables t-value p-value 

Ln (GDP per capita ) 0.7483 0.45944 

Ln(Inflation) −2.6842 0.01115 

Investments 0.2674 0.79075 

FDI 2.0575 0.04737 

 

Model 2  

 

Variables t-value  p-value 

Ln (GDP per capita ) 0.9600 0.34406 

Ln(Inflation) −2.6676 0.01175 

Investments 0.3131 0.75620 

FDI 2.1566 0.03842 

Trade −0.7048 0.48585 

 

 

Model 3  

Variables t-value p-value 

Ln (GDP per capita ) 0.1247 0.90153 

Ln(Inflation) −2.5947 0.01417 

Investments 0.4509 0.65507 

FDI 1.4215 0.16483 

Trade −0.4186 0.67834 

EU dummy  1.4585 0.15446 

 

 

 

 

 

Model 4  

 

Variables t-value p-value 

Ln (GDP per capita PPP ) 0.2715 0.78778 

Ln(Inflation) −2.5834 0.01472 

Investments 0.1562 0.87693 

FDI 1.5394 0.13385 

Trade 0.3415 0.73504 

EU dummy  1.4650 0.15298 

EU dummy*trade −1.0608 0.29696 
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Table 8.2 

Beta-convergence between EU-15 and CEEC, divided in regions  

Period 𝛼0 𝛼1 𝑅2 β -convergence Β 

1996-

2011 

,0478553 -,0096888 1,0000 yes 0,004572 

 

1996-

2003 

,9334069 -,02097066 1,0000 yes 0,009969 

 

2004-

2011 

,1549478 -,031978 1,0000 yes 0,016041 

  

 

Table 8.3 Descriptive statistics GDP per capita growth 

 

Variable Mean Median Max Min Standard 

Deviation 

GDP/capita 

growth  

12,693 14,076 28,445 -12,713 10,561 

 

 
 

Table 8.4 Sigma-convergence between EU-15 and CEEC  

 

Period 𝛼0 𝛼1 𝑅2 σ-

convergence 

1996-

2011 

10,85603 -,0053113 0,9231 yes 

1996-

2003 

9,731642 -,0047499 0,7802 yes 

2004-

2011 

8,165256 -,003988 0,7778 yes 
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Table 8.5 Standard deviation in sigma –convergence 

 

Year Standard 

deviation(logGDP) 

1996 0,24405779 

1997 0,243087378 

1998 0,242237183 

1999 0,246577928 

2000 0,245534725 

2001 0,237159195 

2002 0,229249132 

2003 0,219379041 

2004 0,211039351 

2005 0,20343272 

2006 0,194864903 

2007 0,188446863 

2008 0,179721766 

2009 0,185896181 

2010 0,185458952 

2011 0,181111919 
 

Table 8.6 Speed of income convergence in CEEC and EU-15 average 

 

 

GDP/c  (PPP 2005) 1996-2003  
Slovenia 63* 
Czech Republic 62* 
Slovak Republic 51* 
Hungary 44* 
Poland 36* 
Estonia 32 
Lithuania 30 
Romania 29 
Latvia 25 
Bulgaria 24 
EU-15 average 100 
Median 34 
*Income level above median 

 

GDP/c  (PPP 2005) 2004  
Slovenia 69* 
Czech Republic 61* 
Slovak Republic 53* 
Hungary 50* 
Estonia 46* 
Poland 41 
Lithuania 40 
Latvia 36 
Bulgaria 28 
Romania 27 
EU-15 average 100 
Median 44 
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*Income level above median 

 

GDP/c  (PPP 2005) 2005-2011  
Slovenia 74* 
Czech Republic 71* 
Slovak Republic 62* 
Estonia 54* 
Poland 54* 
Hungary 51 
Lithuania 50 
Latvia 41 
Bulgaria 35 
Romania 32 
EU-15 average 100 
Median 52 
*Income level above median 

 

 

 

 

 

Table 8.7 Speed of institutional convergence in CEEC and EU-15 average 

 

Institutional convergence 1996-2003  

 

 Monetary 

Freedom 
Financial Freedom 
 

Property Rights Freedom from 

Corruption 

Slovenia 73 47 36 37 
Czech Republic 88 142 85 62 
Slovak 

Republic 
79 79 61 62 

Estonia 21 110 85 62 
Poland 64 79 85 87 
Hungary 81 110 85 62 
Lithuania 16 47 61 37 
Romania 14 79 36 37 
Latvia 50 79 61 62 
Bulgaria 36 79 61 37 
EU-15 average 100 100 100 100 
Median 57 79 61 62 
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Institutional convergence 2004-2011  

 

 Monetary 

Freedom 
Financial Freedom 
 

Property Rights Freedom from 

Corruption  

Slovenia 99 69 74 90 
Czech Republic 98 110 80 67 
Slovak 

Republic 
100 96 62 61 

Estonia 97 110 99 90 
Poland 95 82 74 68 
Hungary 93 96 80 69 
Lithuania 91 110 74 67 
Latvia 90 69 62 61 
Bulgaria 93 82 37 52 
Romania 91 69 50 52 
EU-15 average 100 100 100 100 
Median 94 89 74 67 

 

 
Table 8.8 Descriptive Statistics GDP per capita PPP (2005) 

 

GDP/capita 

PPP (2005) 

Mean Median Max Min Standard 

deviation 

1996 10449,85 9040,88 16569,10 6250,56 4709,67 

2004 14745,65 14231,62 22610,22 8965,47 4421,68 

2011 17659,53 17360,77 24967,47 10905,44 4709,63 
 

 

Figure 8.1 GDP per capita PPP (2005) high income countries 
 

 

 

The countries that converged the most were the countries that had a GDP per capita above the median 

CEEC level before entering the EU, except for Estonia that had a GDP per capita below the median 

prior to EU accession.  
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Figure 8.2 Institutions high income countries before EU accession (1996-2003) 
 

 

 

Figure 8.3 Institutions high income countries after EU accession (2004-2011) 
 

 

 

Figure 8.4 GDP per capita (2005 PPP) low income countries 
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Figure 8.5 Institutions low income countries before EU accession (1996-2003) 
 

 

  

Figure 8.6 Institutions low income countries after EU accession (2004-2011) 
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