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1. Introduction.
More than sixty years after Jacob Viner wrote his book “The Customs Union Issue” in which he describes the two basic concepts of economic integration, Trade Creation (TC) and Trade Diversion (TD), the world has become economically more integrated. Nowadays 336 Regional Trade Agreements (RTAs) are in force (and 223 RTAs physically active
), of which 23 concerns a Customs Union, 195 a Free Trade Agreement and the others concern a Economic Integration Agreement or a Partial Scope Agreement (RTA-IS, 2012). In Bowen et al. (1998) a Regional Trade Agreement is defined as:


“Through a RTA, a group of countries agrees to enjoy freer international economic relations among themselves. In the extreme, this allows for the free movement of goods and services, capital, and labour within the integrated area.”   

 A decline or an elimination of tariffs between countries is considered as a move towards free trade and thus economically a priori an improvement. The concepts of Trade Creation and Trade Diversion describe the effects on trade flows, resource allocation and welfare of increasing economic integration. These two concepts show that because of the different tariffs charged for different countries, economic integration can next to positive effects (Trade Creation) also have negative effects (Trade Diversion). 
At the moment the European Union (EU) is at one the most advanced stages of economic integration. Since in 1951 six countries established the European Coal and Steel Community, the EU is now extended to 27 countries with a combined population of more than 500 million and a combined Gross Domestic Product (GDP) over 17 trillion current US dollar (World Economic Outlook database, 2011). At the first of January 1999 the Euro was introduced in 11 of the EU member states and in Greece two years later. At the first of January 2002 the Euro physically replaced the national currency coins and notes and became the common currency of these 12 countries
. Nowadays the Euro is the common currency in 17 EU member states
. Now, ten years after the physical introduction of the common currency in twelve EU countries, this thesis looks back to see what this common currency has brought these countries in terms of imports. 
Until 2008 GDP (growth) and import (growth) was positive and growing. As shown in figure 1.1, imports of the World, the Organisation for Economic Cooperation and Development (OECD) member countries, EU, Euro area and the combined imports of Brazil, Russian Federation, India and China (BRIC), are growing and import growth (figure 1.2) is up till 2008 generally positive. But since the beginning of the financial crisis in the late 2000s the economic environment worsened and as shown in figure 1.1 and 1.2 the imports of the EU since then are declining and import growth is negative. But imports have been rising (import growth is positive) again since 2009 (2010). 
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Source: Own compilations based data from the WDI database
For exports and export growth almost exact the same picture can be displayed. Up till 2008 exports are growing and export growth is generally positive. In 2008 exports are declining and export growth is negative, just as described above in part on imports. In 2009 exports are already increasing, resulting in positive export growth rates in 2009.  

In figure 1.3 and 1.4 the GDP in constant 2000 US dollar (for the World, OECD member countries, EU, Euro area and BRIC) and the annual percentage growth rate of GDP (for the World, OECD member countries, EU, Euro area and BRIC) for the period from 1995 to 2010 is displayed. In figure 1.3 also, just as the imports (figure 1.1) a declining GDP after 2008, except for BRIC can be observed. And the same as for imports and exports, GDP is already increasing in 2009.
Looking at the growth rates (figure 1.4) after 2008 declining growth rates can be observed. But looking closer at this, the figure displays that the growth rates for the OECD member countries, the EU and the Euro area in 2008 are underneath the world trend, where the BRIC growth rate is above the world trend and is not even negative.   
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Source: Own compilations based on data from the WDI database

Interesting to look at in these graphs is what happens after the introduction of the Euro in 2002. Figure 1.1 and 1.3 do not show a clear change in the data, where figure 1.2 and figure 1.4 shows immediately after the introduction of the Euro in 2002 (the part right of the black line) increasing import and GDP growth rates but this growth has stagnated in 2004. Except for the BRIC countries, where GDP growth rate is clearly higher after the introduction of the Euro, but this growth rate was already in an increasing trend since 1998. 

As we speak the economic environment en financial situation in several EU/Euro member states, particularly in the southern European countries most clearly illustrated by the economic problems in Greece, is far from positive. The effects on the entire EU/Euro zone of this worsened economic environment and financial situation, also illustrated is figure 1.1, 1.2, 1.3 and 1.4 by the decreasing imports and GDP and negative import and GDP growth rates since 2008. Due to this, the stability of the Euro is more than ever questioned and the probability that one (or more) of the Euro countries exit the Euro zone is no longer zero. The purpose of this thesis is not to judge whether or not a country (or more countries) should exit the Euro zone. This thesis describes, now 10 years after the introduction of the Euro, in what way this common currency has affected imports and whether empirical data shows signs of Trade Creation and/or Trade Diversion. The relationship between the introduction of the Euro and the imports of the Euro 12 countries is investigated and whether there is a significant difference in this trade before and after the introduction of the Euro is tested. And second in what way the imports between the Euro 12 countries themselves are related to the imports from the other European Union
 countries and the other OECD countries and BRIC
 is investigated to test for signs of trade creation or trade diversion.  
This thesis will be organised as follows. Section 2 will describe the different stages in economic integration and briefly describes the formation of the European Union and the Euro zone. Section 3 describes the two basic concepts of Trade Creation (TC) and Trade Diversion (TD) in increasing economic integration. Also the effects on welfare from TC and TD are described in this section. In section 4 the two models used to measure TC and/or TD and estimate the effect of the Euro on imports and how these imports are related to the imports from the EU 15 countries and the non-EU countries for the 12 countries that introduced the Euro in 2002 are described and estimated. And section 5 summarizes and concludes.  
2. Stages in economic integration and the formation of the EU
. 
Until ending up in the extreme as described in part 1 in the definition of an RTA, there are different types of RTAs which implicate different stages of economic integration. Below the different types of RTAs are briefly described in order of the degree of economic integration as described in Bowen et al. (1998). 

The first stage in economic integration is a Preferential Trade Agreement (PTA). In this case a country agrees to lower or eliminate tariffs to another importing partner country in a certain product group. This type of economic integration is not allowed between World Trade Organisation (WTO) members. The next stage in economic integration is the formation of a Free Trade Area (FTA). In a FTA countries eliminate tariffs between member countries. But in a FTA member countries have their own tariffs on imports from other non-member countries. In a FTA member countries mostly agree to ‘rules of origin’ to prevent goods being imported in the member country with the lowest external tariff and then exported to another member country. When forming a Customs Union (CU) member countries eliminate tariffs between member countries, just as in a FTA. But next to this, this group of countries also sets a common external tariff to non-members. When countries agree on the free movement capital and labour next to the requirements of a CU, one speaks of a Common Market (CM). The next stage in economic integration is an Economic Union (EcU). In this case, just as in a CM, there is free movement of goods and services, a common external tariff and free movement of capital and labour. But in an EcU also all other economic and socio-economic policies are common. The final stage of economic integration is reached in a Monetary Union (MU), where a group of countries that form an EcU introduce a common currency.


Before the EU reached the point of economic integration as we know her today, the EU had gone to several of the stages described above. The foundation of the EU goes back to the year 1949 when just after the Second World War the West European countries created the council of Europe, which can be seen as the first step towards economic integration. The council of Europe consists at the moment of 47 countries. After this council was created Belgium, France, Germany, Italy, Luxemburg and the Netherlands wanted to go further in the field of economic corporation. This resulted in ‘the European Coal and Steel Community’ (ECSC) signed by these six countries at the 18th of April 1951.  By signing the ECSC the first type of Preferential Trade Agreement was made in which the coal and steel industry where managed by a common board in order to control the production of weapons and secure peace.  

Because of the success of the ECSC the six countries signed in 1957 ‘the treaty of Rome’ in which further economic corporation was agreed. By this treaty ‘the European Economic Community’ (EEC) was created, which allows more free movement of people, goods and services between these countries. In 1968 these countries took a next step in economic corporation and eliminated custom duties on the imports of goods between each other. Next to this the six countries agreed on levying a common custom duty on imports from other countries. At this moment the EU exhibits the properties of a Customs Union and in combination with the free movement of people, goods and services comes close to a Common Market. By, in 1970, creating an exchange rate mechanism in which the exchange rates can fluctuate in a small range against each other, the first step towards a single currency was taken. 
The first enlargement of the EU was in 1973, when Denmark, Ireland and the United Kingdom became formally member of the EU
. In 1981 Greece was the 10th EU member state and because of the expansion with Spain and Portugal in 1986 the EU counted since then 12 members. In the same year the ‘Single European Act’ was launched in order to unify the national regulations regarding trade to stimulate free trade within the EU. By signing the ‘Single European Act’ steps towards an Economic Union were made. In 1989 West and East Germany were unified. 

The EU was formally called the ‘European Union’ by the signature of the ‘Maastricht treaty’ in 1992. In this treaty, further steps and rules towards a single currency were agreed. By the new membership of Austria, Finland and the Sweden in 1995 the EU since then counts 15 members.
In 2004 there is again an expansion of the EU with eight Central and Eastern European countries (the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovenia and Slovakia) and Cyprus and Malta. Bulgaria and Romania are up till now the last countries that joined the EU. By the accession of these two countries in 2008, the number of EU member states is currently set at 27. But further expansion of the EU is approaching, at the moment Croatia is acceding the EU and four countries (Iceland, the Former Yugoslav Republic of Macedonia, Montenegro, Serbia and Turkey) are potential EU member.  
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Figure 2.1: The evolution of the European Union and the Euro zone 
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As of the first of January 1999 the Euro is introduced as a common currency in 11 countries, namely Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxemburg, the Netherlands, Portugal and Spain. Since then the Euro could be used for financial and commercial transactions only. Given the fact that not all requirements are met for being an Economic Union may, by the introduction of the Euro these countries be considered as a Monetary Union. In Greece the Euro was introduced for this type of transactions 2 years later. The physical introduction of the Euro as a common currency for these 12 countries was in 2002. In Slovenia, Cyprus, Malta, Slovakia and Estonia the Euro was introduced in respectively 2007, 2008, 2008, 2009 and 2011.

In the next part the concepts of Trade Creation and Trade Diversion in the treatment of economic integration are described. First the concept of Trade Creation is applied to the formation of the European Union and the formation of the Euro zone. Second the concept of Trade Diversion is applied to the formation of the European Union and the Euro zone. After each part the effects regarding domestic production and domestic consumption, intra-EU and intra-Euro zone imports, extra-EU and extra-Euro zone imports and welfare of the country joining the EU/Euro zone are described. 
3. The concepts of Trade Creation and Trade diversion


   The movement towards free trade seems a priori an economic improvement. But, in for example a CU, for non-union members tariffs are charged and for union members no tariffs are charged. In this case the possibility arises that imports are replaced from a more efficient producer (in a non-union member country) to a less efficient producer (in a union member country) because of the difference in charged tariffs. The concepts of Trade Creation and Trade Diversion describe whether a step towards freer trade has positive and/or negative effects for the importing country in terms of welfare and efficiency.
In part 3.1 the concept of Trade Creation and in part 3.2 the concept of Trade Diversion applied to the formation of the EU and the Euro area is described. These concepts are explained in a partial equilibrium framework where three/four countries are assumed. In the case of the formation of the EU three countries (A, B and C) are assumed, where country A and B eventually form the EU and country C is considered as the rest of the world (ROW)
. Before the formation of the EU country A was trading with country B and C, with both specific tariffs on imports. After the formation of the EU there are no tariffs on imports of country A from country B and the same tariffs on imports are levied as before the formation of the EU on imports of country A from country C. 

In the case of the formation of the Euro 12 area four countries (A, B, C and D) are assumed, where country A and B eventually in 2002 introduce a common currency and become the Euro area, country C represents the countries that are EU member but do not introduce the Euro in 2002 and country D is considered as the rest of the world (ROW)
. After the introduction of the Euro country A and country B are trading freely with a common currency, country A and country C are trading freely (but with different currencies) and the same tariffs are levied on imports of country A from country D.

In part 3.1.1 first equilibrium before the formation of the EU is described and then, this equilibrium is adjusted to the formation of the EU when this formation is trade creating. Thereafter equilibrium is described before the formation of the Euro area but after the EU is formed and then, this equilibrium is adjusted to the formation of the Euro area when this formation is trade creating. In part 3.1.2 the same equilibria are described but then in the case both the formation of the EU and the Euro area are trade diverting. 
3.1 Trade Creation.
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Figure 4.7: EU 15 imports as a % of total EU imports
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Basically the term ‘Trade Creation’ says what it means. If the formation of a FTA creates trade that before this formation did not exist, this FTA is trade creating. In figure 3.1 the case of a trade creating FTA is displayed, with country A’s demand and supply curve (DDa and SSa). Before the formation of the FTA country A has a tariff (t) levied on the imports of country A from country B and C. As shown in figure 3.1 country B is the least cost producer of the product concerned (Pb < Pc). From the fact that Pb < Pc and on imports from country B and C the same tariff is levied can be concluded that Pb+t < Pc+t and that before the formation of the FTA country A imports from country B. The price of this product in country A is the price in country B plus the tariff (Pb+t). In this case country A produces S0 and consumes D0 and imports D0 minus S0 from country B. When the tariff was set in such a way that Pb+t > Pa, this tariff would be prohibitive and country A would supply its own market (De=Se) at price Pa, which implies no imports. 
When country A forms a FTA with country B, the tariff on imports of country A from country B becomes zero while the tariff on imports of country A from country C remain t. This means that after the formation of the FTA the price in country A of the product imported from country B decreases with the amount of the tariff (from Pb+t to Pb). Because of this price decrease the demand in country A increases (from D0 to D1) and the domestic supply decreases (from S0 to S1) with the result that the imports from country B increase (from (D0-S0) to (D1-S1)). The arrows from D0 to D1 and from S0 to S1 in figure 3.1 indicate the trade created by the formation of the FTA.
In the scenario described above and displayed in figure 3.1 the consumers in country A benefit from the formation of this FTA. Due to the decreased import price from country B and decreased domestic price the consumer surplus increases (the increase in consumer surplus is indicated in figure 3.1 by area 1, 2, 3 and 4). The formation of the FTA between country A and B is detrimental for the producers in country A. Due to the decreased demand for domestically produced goods and decreased domestic price, the producer surplus decreases (indicated by area 1 in figure 3.1). The abolition of tariffs on imports from country B causes a decrease in government income because of the decrease in tariff revenue (area 3 in figure 3.1). The overall welfare effect in the case of Trade Creation is positive and consists of a production efficiency gain (triangle 2) and a consumption efficiency gain (triangle 4).

Looking at the formation of the EU in the above described way, country A stands for the country that joins the EU, country B stands for all other EU countries and country C for the ROW. Assuming the formation of the EU is trade creating, an increase in imports of the country that joins the EU from the other EU countries is expected. Next to this, a decrease in the domestic demand for domestically produced goods is expected.    
The formation of the Euro 12 area in the above described way is displayed in figure 3.2. In this case country A stands for one of the countries that introduced the Euro in 2002, country B stands for the other 11 countries that introduced the Euro in 2002, country C stands for the European Union countries that did not introduce the Euro in 2002 and country D for the ROW. If next to formation of the EU, the formation of the Euro area is also trade creating it must be the case that country B is the least cost supplier, then country C and D (Pb < Pc < Pd). Assuming the formation of the Euro 12 area is trade creating, an increase in imports of the Euro 12 countries from other Euro 12 countries is expected. Next to this, a decrease in the domestic demand for domestically produced goods is expected. So far this is the same as the effects for the formation of the EU.  But since the Euro 12 countries were before the introduction of the Euro already EU member, these 12 countries were before 2002 already importing from each other without tariffs. By the introduction of a common currency the costs of different currencies are now disappeared, for example the costs of hedging the risk of changes in exchange rates. Because of this country A can now import from country B at an even lower price (Pb’). At this price domestic demand increases (from D1 to D1’), domestic supply decreases (from S1 to S1’) and imports increase (from (D1 – S1) to (D1’ – S1’)). This results in a positive net effect on welfare. The arrows from D1 to D1’  and from S1 to S1’ in figure 3.1 indicate the trade created by the formation of the Euro area.
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Summarized, assuming that the formation of the EU and the formation of the Euro 12 area are both trade creating one would expect the following in country A: (1) decreased domestic production after joining the EU with another decrease after the introduction of the Euro, (2) an increase in domestic consumption with another increase after the introduction of the Euro, (3) an increase in imports from the European Union and an increase in imports from the Euro 12 area after the introduction of the Euro, (4) no change in imports from the ROW and (5) a welfare gain because of the accession to the EU and a welfare gain because of the introduction of the Euro.
3.2 Trade Diversion.
If the formation of a FTA diverts trade from a country outside the FTA to a country inside the FTA, this FTA is trade diverting. In figure 3.3 is the case of a trade diverting FTA displayed. Just as in the trade creating case, with country A’s demand and supply curves (DDa and SSa) and a tariff (t) levied on imports of country A from B and C. The difference now is that country C is the most efficient producer (Pc < Pb and from the fact that on import from country B and C the same tariff is levied also Pc+t < Pb+t must be true).The price, before the FTA between country A and B, of the product concerned in country A is the price in country C plus the tariff (Pc+t). Given this price, country A produces S0, consumes D0 and imports D0 minus S0 from country C. 
[image: image19.png]50

5 |

40

35

Percentage

8

15

10

5

o
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When country A forms a FTA with country B, the tariff on imports of country A from country B becomes zero, while the tariffs on imports of country A from country C stays unchanged (t). The price of the product in country A imported from country B decreases from Pb+t to Pb while the price of the product imported from country C remains Pc+t. Since the price of imports from country B is now lower than the price of imports from country C (Pb < Pc+t), all imports from country C will now be replaced by imports from country B. Because of the lower domestic price after the formation of the FTA in country A, domestic supply decreases (from S0 to S1), domestic consumption increases (from D0 to D1) and imports increase (from D0-S0 to D1-S1). Since the price in country C without tariffs is lower than the price in country B without tariffs (Pc < Pb), the formation of this FTA leads to Trade Diversion from country C (the most efficient producer) to country B (the less efficient producer).

In the above described and in figure 3.3 displayed, trade diverting, formation of a FTA consumers benefit. The lower price of domestic produced and imported products the consumer surplus increases (this increase of the consumer surplus is in figure 3.3 indicated by area 1, 2, 3, and 4). The producers in country A are worse off after the formation of the FTA, the producer surplus decreases by area 1. Because of the abolition of tariffs on imports from country B there are no more tariff revenues on the imports of this product (this loss is indicated by area 3 and 5). The net welfare effect of a trade diverting FTA between country A and B is measured by the difference between areas (2 + 4) minus area 5. In figure 3.3 this means the formation of this FTA had a negative effect on welfare (area 5 > (area 2 + 4)). As described below, an example in which a trade diverting FTA has a positive effect on welfare is also possible.
Applying the concept of a trade diverting FTA to the formation of the EU, country A stands for the country that joins the EU, country B for all other EU countries and country C for the ROW. Assuming that the formation of the EU is trade diverting, imports of the country that joins the EU are after the formation of the EU diverted from the ROW to EU member countries and these imports are higher compared to before the formation of the EU. Next to this, a decrease in domestically produced goods is expected.
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If we now look at the formation of the Euro 12 area and assume this formation is trade diverting, the meaning of the countries A, B, C and D is the same as in the euro application of the trade creating case and imports of the country that joined the EU (country A) are already diverted from the ROW (country D) to the EU member countries (country B and C
). This is displayed in figure 3.4, when country A produces S1 and consumes D1 and imports D1 minus S1. When in 2002 the 12 EU countries introduce the Euro (country A and B) the price of imports of one of the Euro 12 countries (country A) from the other Euro 12 countries (country B) decreases (from Pb to Pb’) and the price of imports of country A from country C is now Pc and from country D Pd+t. Since Pb’ is lower than Pc imports from country C are diverted to country B, domestic supply decreases (from S1 to S1’), domestic demand increases (from D1 to D1’), and imports increase (from (D1 – S1) to (D1’ – S1’.
Summarized, the following is expected after the formation of the EU and the formation of the Euro 12 area when both the formations are trade diverting: (1) decreased domestic production after the formation of the EU and another decrease after the Euro 12 formation, (2) an increase in domestic consumption after the formation of the EU with another increase after the formation of the Euro 12 area, (3) a diversion of imports from the ROW to the EU after the formation of the EU and a diversion of imports from the EU to the Euro 12 countries after the formation of the Euro 12 area and (4) the net effect of both the formation of the EU and the Euro 12 area on welfare is possibly positive or negative. In figures 3.3 and 3.4 described above the combined net effect on welfare of first the trade diverting formation of the EU and then the trade diverting formation of the Euro area is positive (area 5 <  (area 2 +area 4).
It could also be the case that the formation of the EU is trade creating but the formation of the Euro area trade diverting. In the case of a trade creating EU and trade diverting Euro country A was before the formation EU importing from a country with who later is formed the EU with but eventually did not introduce the Euro. The results of the formation of the EU are displayed in figure 3.1. By the introduction of the Euro a distinction is also made between the prices of the good concerned between countries that do and do not introduce the Euro. After this distinction is made, it becomes clear that because of the disappearance of the costs of different currency the price of the good in the Euro area is lower than the price in the EU, where before the introduction of the Euro this price was higher. This results in diversion of trade from the EU countries that did not introduce the Euro to the Euro area. In this case domestic supply decreases and domestic demand, imports and welfare increases but all these effect will be smaller than in the case of a trade creating formation of the Euro area. 
In the opposite case of a trade diverting EU and a trade creating Euro, the formation of the EU goes as displayed in figure 3.3. After the distinction is made between prices in the Euro area and the non-Euro EU area, it becomes clear that already before the formation of the Euro area country A imports from countries who subsequently became Euro country.  After the trade creating formation of the Euro area domestic supply decreases and domestic demand and imports increases and all these effect will be larger than in the case of a trade diverting formation of the Euro area. The effect of the formation of the Euro area on welfare will be positive, but the combined effect of the formation of the EU and the Euro area is not unambiguous.  
In the next part two approaches based on the theory described in this part are used to measure whether the formation of the Euro 12 area show signs of Trade Creation or Trade Diversion.
4. Trade Diversion and/or Trade Creation and the ‘Euro effect’
After Viner in 1950 wrote his book ‘the Customs Union Issue’ in which he described the two concepts of Trade Creation and Trade Diversion a lot had been written about the effects of economic and monetary integration and the measurement of TC and TD. Before starting with the models, first an overview of some of the work written on the effects of a customs/currency union on trade and trade diversion and –creation, which are the most relevant for the remainder of this thesis.
Table 4.1: Earlier research on the signs of trade creation and/or trade diversion.
	Author(s)
	Findings

	Truman (1972)
	Between 1960 and 1968 a considerable amount of trade was created and a modest amount of trade diverted in both the EEC and EFTA.

	Jacquemin and Sapir (1988)
	Based on data from 1973 to 1984 the share of intra-EEC and extra-EEC imports in domestic consumption for France, Germany and the UK will increase and the share of domestic production will decrease, which indicates trade creation.  

	Bayoumi and Eichengreen (1997)
	In the first two enlargements (data from 1966-80 and 1975-92) of the EEC signs of Trade Creation and Trade Diversion are found and little if any trade diversion is found in the accession of Portugal and Spain.

	Baldwin et al. (2005)
	Based on data from 1991 to 2002 the EMU has a trade creating effect also for third countries.

	Straathof et al. (2008)
	For the period from 1961 to 2005 the Internal Market of the EU stimulated trade between EU countries substantially. And the trade diverting effects of the Internal Market of the EU were small.


Table 4.1 indicates that previous research on the trade effect of the EEC and the EMU all found (signs of) Trade Creation. Three of the five papers also found signs of Trade Diversion next to Trade Creation but the trade diverting effects found in these papers are small. 
Table 4.2 indicates that the effect of the introduction of the Euro on trade found in previous research is positive. But the effects found lie in a range between 3 and 50%. Frankel and Rose (2002) even found an effect if two countries have the same currency of a tripling of trade between these countries without signs of Trade Diversion. 
Table 4.2: Earlier research on the Euro effect.
	Author(s)
	Findings

	Rose and van Wincoop (2001)
	Based on data from 1970 to 1995 the introduction of the Euro will cause an increase in European trade by over 50%.

	Bun and Klaassen (2002)
	In the first year the introduction of the Euro increases trade by 4% and in the long run by 40%. 

	Flam and Nordström (2003)
	Comparing the period 1998-2002 to the period 1989-1997 the Euro had increased trade between Euro countries with 15%. 

	Micco et al. (2003)
	Based on data from 1992 to 2002 the introduction of the Euro has increased trade between Euro countries within a range of 4-10%.

	Bun and Klaassen (2006)
	Based on data from 1967 to 2002and by including a time trend the effect of the Euro on trade is only 3%.


This thesis uses two methods to measure the effects of increasing economic integration. The first method used is described in Truman (1969) and measures whether, after a next step in economic integration, signs of Trade Diversion or Trade Creation arise based on the changes of the shares of domestic consumption. The second model is based on the gravity equation, where several additional effects are added, extended with a part of the model by Viaene (1982). This model measures different effects on imports between the Euro 12 countries including the introduction of the Euro and how trade with the EU 15 countries and non-EU countries are related to trade between the Euro 12 countries. Based on this relation signs of Trade Diversion and Trade Creation can be determined.

4.1 The Truman approach.

 In the paper written by Truman in 1969, a model is described to measure signs of Trade Creation and Trade Diversion in the European Economic Community (EEC) by analysing the evolution of the share of domestic production minus exports, intra-EEC imports and extra-EEC imports in domestic consumption of EEC member countries. In this way Truman examines if these EEC member countries have, due to the EEC membership, become more dependent on the rest of the world, which suggests Trade Creation. Or if these EEC member countries have, due to the EEC membership, become less dependent on the rest of the world, which suggests Trade Diversion. In this paper six possible scenarios (cases) are distinguished, where a ‘+’ sign means an increase in the corresponding share in domestic consumption, a ‘-’ sign a decrease in the corresponding share in domestic consumption and ‘Constant’ means this share stays unchanged: 
Table 4.3: Possible evolution of import shares in domestic consumption
	Case
	Domestic production – exports
	Partner imports
	Non-member country imports
	Total importsa
	

	1
	-
	+
	+
	+
	Internal and external trade creation

	2
	-
	-
	+
	+
	External trade creation and internal trade diversion

	3
	-
	+
	Constant or -
	+
	Internal trade creation and external trade diversion


	4
	+
	+
	-
	-
	External trade diversion and external trade erosion

	5
	+
	-
	-
	-
	Internal and external trade erosion

	6
	+
	-
	+
	-
	Internal trade diversion and internal trade erosion


Source: Truman (1972)
a Papers based on the Truman (1969) model (for example Balassa (1974) and Corado and de Melo (1985) use world imports instead of the share of domestic production minus exports which then takes the opposite value (shown in parentheses). Which seems logical given the fact that if the share of consumption produced domestically decreases the share of total imports (partner plus non-member country imports) must increase. 
Based on the theory described in part 3, case 3 would be the expected scenario, where the share of imports from partners increases, whether or not diverted from non-member countries, and a decrease in the consumption of domestically produced goods. But when a Customs Union is formed a common external tariff is introduced. Depending on the way this common external tariff changes the tariff on imports from non-member countries, case 1 and 2 (when the common external tariff is lower than the tariff before the CU) and case 4 (when the common external tariff is higher than the tariff before the CU) are also possible. Case 5 and 6 are not in line with the partial equilibrium framework as described in part 3. In the first 3 cases there is net trade creation because the country, whose domestic consumption will be explained, gets more dependent on trade with the EEC-member countries and/or non-EEC-member countries. In the last 3 cases net trade diversion appears, because the share of domestic consumption coming from domestic production will increase and the trade with the EEC-member countries and/or non-EEC-member countries will decrease.

After applying the Truman (1969) model to the Euro 12 area, the model is indicated by the following formula:

Domestic consumption (d) = (Domestic production – exports (P-X)) + imports from Euro 12 countries (IEuro) + imports from non-Euro 12 countries (Inon-Euro)



 (1)

This formula can be rewritten as:


[(P – X)/d]*100  + [IEuro /d]*100  + [Inon-Euro/d]*100  =  100


(2) 
The Euro is since 2002 physically the common currency for 12 countries. Next to the currency union these 12 countries form, they are all member of the EU which is a CU and at the moment counts 27 member states. Because of this fact, a part of the share in domestic consumption coming from imports from non-Euro 12 countries (Inon-Euro) is attributable to imports coming from the EU countries which did not introduce the Euro in 2002. By rewriting formula (1) as stated on the next page, the share coming from imports from non Euro 12 countries (Inon-Euro) is split up into a share coming from EU 15 countries (IEU) and a share coming from non-EU (Inon-EU). This results in the following formula:  
Domestic consumption (d) = (Domestic production – exports (P-X)) + imports from Euro 12 countries (IEuro) + imports from EU 15 countries (IEU) + imports from non-EU countries (Inon-EU)








(3)
This formula can be rewritten as:


[(P – X)/d]*100 +  [IEuro /d]*100 +  [IEU/d]*100 + [Inon-EU/d]*100 = 100

(4)

In formula (4), the share imported from the non-Euro countries (Inon-Euro/d in formula (2)) is split up in a share of imports coming from the EU 15 countries (IEU/d) and a share coming from the non-EU countries (Inon-EU/d). 
To estimate whether integration between the Euro 12 countries has proceeded faster than integration of the Euro 12 countries with the non-Euro countries the evolution of the share of Euro 12 imports in total imports of the Euro 12 are displayed in figure 4.4. In figure 4.7 and 4.8 the same is displayed for respectively the share of EU 15 imports in total EU imports and the share of EU 15 imports in non-Euro imports.  

4.1.1 Application of the data.

Figure 4.1, 4.2 and 4.3
 display the evolution of respectively consumption produced domestically as a percentage of domestic consumption, Euro 12 imports as a percentage of domestic consumption and non-Euro imports as a percentage of domestic consumption as indicated in formula (2) for the period 1995-2010. In these 3 figures the physical introduction of the Euro is indicated by the vertical black line at the year 2002
. 

In these three figures it will be clear that for Ireland these shares experience a complete different evolution compared to the other countries. Since the late 1980s/begin 1990s Ireland experienced relative high growth in GDP, imports, exports and inward investment, in literature Ireland is since then often referred as the ‘Irish or Celtic Tiger’. Since the beginning of the 2000s import and export growth stagnated and GDP growth decreased but was up to 2007 still 2% point higher than the average Euro zone GDP growth, in this a possible explanation for the different evolution of the Irish shares of consumption.  
In figure 4.1 and 4.2 for Netherlands also a clear difference can be observed. The share of consumption produced domestically is clearly lower and the share imported from non-EU countries is clearly higher compared to the other countries. A possible explanation for this may lie in the position of Netherlands as a transit port to the rest of Europe. This may explain the high share of imports from non-EU countries and because of the high exports to the rest of Europe, a low share of consumption produced domestically (domestic consumption – exports).   
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In figure 4.1 the consumption produced domestically as a percentage of domestic consumption is displayed. A downward sloping trend for all countries, except for Ireland, can be observed. This means that the share of consumption coming from domestic production is declining since 1995. For all countries after a decreasing domestically produced share, except Ireland, an increase in this share in 2009 is observed which in 2010 for all countries, except Greece, is already decreasing. Looking country specific, the countries where the domestic share since 1995 decreased most are: Netherlands, Germany, Austria, and Finland. And the countries where the domestic share since 1995 decreased the least are: Greece, Spain, Italy and Portugal. Only for Spain the decreasing trend seems to flatten after the introduction of the Euro, where this trend for the other countries, except Ireland seems to become a little bit more decreasing. For Ireland the trend before the introduction of the Euro is decreasing this trend is after the introduction highly increasing.
In figure 4.2 the evolution of the share of domestic consumption coming from the Euro 12 is displayed. In this figure a decrease in 2009 relative to 2007/2008 and again and increase in 2010 is to be observed for all Euro 12 countries, except for Greece where the share of consumption coming from the Euro 12 countries is since 1995 decreased by 3.5 points. But beside this, no clear trend can be observed for all Euro countries for the period 1995-2010. Country specific we see that for 3 of the 4 countries where the share coming from domestic production is decreasing the most (Netherlands, Germany and Finland) and France, the share of consumption coming from the Euro 12 countries is since the introduction of the Euro in 2002 up to 2007/2008 increasing. And for Austria this share was already increasing before 2002. For the other countries no such increase is observed. For Greece the share of consumption imported from Euro 12 countries is decreasing since 1995 and for Spain and Ireland this share of consumption is decreasing since the introduction of the Euro in 2002. For Portugal and Italy this share is increasing less after the introduction of the Euro. Just as in the evolution of the consumption share produced domestically a similarity in the evolution of the share for Austria, Germany, Finland and Netherlands (increasing trend) can be observed. The same counts for the evolution of the shares for Spain and Greece and to a lesser extend Portugal and Italy (decreasing share). 
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In figure 4.3 the non-Euro countries imports as a percentage of domestic consumption is displayed. This share is in figure 4.5 and 4.6
 divided into a share imported from the other EU 15 countries and a share imported from non-EU countries.  In figure 4.3 we see for all Euro countries, except for Ireland, an increasing trend from 1995 to 2008 for the share of consumption coming from the non-Euro countries. And just as in figure 4.1 and 4.2 a kink in the data can be observed at the start of the financial crisis in 2008. The most remarkable in this figure is the steep decrease in this share for Ireland after 2001. Figure 4.3 also shows that Netherlands, Finland, Germany and Austria have the highest share of domestic consumption imported from non-Euro and that the difference with the other Euro 12 countries is increasing. In contrast to the shares of domestic consumption displayed in figure 4.1 and 4.2, after the introduction of the Euro a slight steeper increase of the share imported from non-Euro countries can be observed. And again a similarity can be observed in the evolution of the shares of Austria, Germany, Finland and Netherlands (the ‘Northern’ member states) and a similarity in shares of Spain, Greece and Portugal.
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In figure 4.4 the imports from the Euro 12 area as a percentage in total imports is displayed. From this figure we can conclude whether the integration with the Euro countries (increasing share of euro imports in domestic consumption) is increasing less or more than the integration with the non-Euro countries (increasing share of non-Euro imports in domestic consumption).  In figure 4.4 we see, except for Ireland whose share is next to increasing also the lowest, that the share of imports from Euro 12 in total imports is decreasing. Beside this Germany, Finland and Netherlands have the lowest share and Portugal and Spain are in the upper part. Next to a little more balanced annual decrease, except for Ireland and Portugal, after 2002, there is no clear difference in the trend between the period before and after the introduction of the Euro in 2002. This decrease does indicate that, although the share of Euro 12 imports in domestic consumption is for almost all countries increasing, world integration had proceeded relatively faster than integration between the Euro 12 countries.  
When instead of the physical introduction in 2002 the introduction for financial and commercial transactions in 1999 (for Greece 2001) is considered to be the transition moment only in the non-Euro imports an effect can be observed. This share increases from 1999 to 2000 for almost all countries but in the two thereafter this share remained constant or decreased. In the share produced domestically and the share imported from Euro 12 countries no such effect can be observed.   
4.1.2 Non-Euro imports divided into an EU 15 and non-EU share.

As described in part 4.1 all the countries that introduced the Euro in 2002 are also member of the EU, which at the moment consists of 27 members. This means that a part of the imports from non-Euro countries (displayd in figure 4.3) is attributable to imports from countries who did not introduce the Euro in 2002 but are members of the same CU as the importing country. Because of this fact the non-Euro share is in figure 4.5 and 4.6 devided into a share imported from EU members who did not introduce the Euro in 2002 (EU 15 countries) and a share imported from non-EU countries. Also in these figures the physical introduction of the Euro is indicated by the vertical black line at the year 2002.
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In figure 4.5, where the imports from EU 15 countries as a percentage of domestic consumption is plotted, except for Ireland, a minimal increasing trend since 1995 could be observed. After the introduction of the Euro in 2002 this increasing trend seems to slightly decrease. When 1999 is considered to be the year of transition to the Euro, no clear change in the trend before and after 1999 can be observed.  Looking at figure 4.5 per country/country group there is again a clear difference between the Northern European and Southern European member states. The countries where this share, leaving Ireland aside, is the highest are the Northern member states (Austria, Germany, Finland and Netherlands) and the Southern member states (Spain, Greece, Italy and Portugal) and France have the lowest share. 
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In figure 4.6, where the imports from non-EU countries as a percentage of domestic consumption is plotted, a clear increasing trend since 1995, leaving Ireland aside, for all Euro 12 countries can be observed. When 1999 is considered to be the year of introduction, an increase in this share from 1999 to 2000 can be observed but in the two years thereafter this share is already decreasing. After the physical introduction of the Euro the already increasing trend seems to increase more. Although the difference is not that clear as in figure 4.5 there is again a difference between the Northern (highest share) and Southern member states (lowest share). Another remarkable fact is the compared to the other countries relatively high share of imports coming from non-EU countries in domestic consumption for Netherlands. A possible explanation for this is described above.
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In figure 4.7 the imports from the EU 15 countries (non-Euro EU) as a percentage of imports from all the EU countries are displayed. From this figure we can conclude whether the integration with the EU 15 countries is increasing less or more than the integration with the Euro countries. For six of the ten countries we see a slight increasing trend since 1995. Which implicates that for these countries integration with the EU 15 countries is proceeding faster than integration with the Euro 12 countries. For 6 of the 8 countries whose share of EU 15 imports in total EU imports was growing before the introduction of the Euro the growth of this share is decreasing or even becomes negative after the introduction of the Euro. This implicates that for the countries where this share is decreasing after the introduction of the Euro (Finland, France and Netherlands and for Ireland and Portugal this share was already decreasing) the integration with the Euro 12 countries is proceeding faster than the integration with the EU 15 countries. And for the countries whose increasing trend in this share seems to flatten (Austria, Germany and Greece) the integration with the EU 15 countries is still going faster than the integration with the Euro 12 countries but this is slowing down.   
In figure 4.8 the imports from the EU 15 countries as a percentage of imports from all countries that did not introduce the Euro in 2002 are displayed. From this figure we can conclude whether the integration with the EU 15 countries is increasing less or more than the integration with the non-EU countries. For 9 of the 10 countries EU 15 imports as a percentage of non-Euro imports show a decreasing trend since 1995, only for Germany this trend seems to be more or less constant. After the introduction of the Euro this share is for all countries decreasing. Which means that, except for Germany, integration with the non-EU countries is going faster than the integration with the EU 15 countries. After the introduction of the Euro this applies to all Euro 12 countries.    
Based on the Truman model our findings can be summarised as followed:
 (1) After the introduction of the Euro in the Northern member states (Austria, Germany, Finland and Netherlands) we see a similarity in the evolution of the three shares. In these countries the largest decrease in the share of consumption produced domestically, the largest increase in the share of consumption imported from the Euro 12 as well as the largest increase in the share of consumption imported from non-Euro countries is observed. In terms of table 4.3 this corresponds with case 1 where there are signs of (double) trade creation and no signs of trade diversion. The evolution of the three consumption shares in France also proceeds according to case 1, but these changes are clearly smaller compared to those of the Northern member states. But these trends were already more or less observable before the introduction of the Euro.
 (2) Looking at the Southern member states (Spain, Greece, Italy and Portugal) after the introduction of the Euro the consumption share produced domestically and the share imported from non-Euro countries changed the least but respectively decreased and increased. The share imported from the other Euro countries decreased for Spain and a little for Italy and increased a little for Greece and Portugal. This corresponds for Spain and Italy to case 2 where there are signs of external trade creation and internal trade diversion. For Greece and Portugal this corresponds to case 1 where there are signs of (double) trade creation. 
(3) In Ireland the share of consumption produced domestically has increased after the introduction of the Euro and both the shares imported from Euro 12 and non-Euro countries decreased, this corresponds to case 5 where there are signs of double trade erosion/diversion. 

 (4) When the share imported from non-Euro countries is split up in a share imported from EU 15 countries and a share imported from non-EU countries we see that, except for Austria, the increase in the share from non-Euro countries is mainly from the increase in the share imported from non-EU countries. 

(5) Integration with the non-Euro countries is proceeding faster than the integration with Euro 12 countries. For Finland, France, Ireland, Netherlands and Portugal integration with the Euro 12 countries is proceeding faster, after the introduction of the Euro, than integration with the EU 15 countries. Except for Germany where the integration is proceeding equal, the integration with the non-EU countries is proceeding faster than the integration with the EU 15 countries. 

(6) Based on these results one can conclude that the introduction of the Euro in 2002 affected the Northern/Central European economies (Austria, Germany, Finland and Netherlands) more than the Southern European economies (Spain, Greece and Portugal).
 Before moving on to the next model one comment has to be made. These conclusions are mainly based on the evolution of the three shares of domestic consumption after the introduction of the Euro. But looking at the period before the introduction for the majority of all countries (except Ireland) and shares the same increasing or decreasing trend as after the Euro can be more or less observed in the period before the Euro. This is also the case when 1999 is considered as the year of the introduction of the Euro. Because of this one might ask if these changes of the shares in domestic consumption are attributable to and because of the introduction of the Euro. In the next part the effect of the introduction of the Euro on imports is estimated and we focus on the relation between the bilateral imports between the Euro 12 countries and the imports from the EU 15 and the imports from the non-EU countries.
4.2 The Gravity equation and Viaene approach combination. 
The gravity equation, first used by Tinbergen in 1962, describes trade flows between countries based on the size of each of the two countries and the distance between the two countries. In this basic gravity equation, trade between two countries is positively related to the size of each country, measured by GDP, and negatively related to the distance between the two countries. In this thesis we start with the basic gravity equation and then, just like Rose and van Wincoop (2001), Frankel and Rose (2002) and Bun and Klaassen (2002), add several other variables that affect trade between two countries. A difference compared to the basic gravity equation and to the papers mentioned above is, that in the equation used in this thesis the dependent variable is IMPORTShit (the logarithm of imports of the reporter country h from the partner country i at time t) instead of TRADE (the logarithm of imports plus exports). In the following equation h stands for the Euro 12 countries and i are all of the other OECD and BRIC countries
 but not h.
In addition to the logarithm of the GDP of both countries (GDPht and GDPit) and the logarithm of distance between both countries (DISTANCEhi) a dummy variable with a value of 1 if both countries have the Euro as common currency at time t and 0 if not (EUROhit) is added
. With this variable we measure the impact of having the Euro as a common currency on imports. Then we expand the model by dummies for sharing borders (CONTIGhi), colonial relations (COLONYhi) and speaking the same language (COMLANGhi). Next we add two dummies to measure the effect of European Union membership and OECD membership
, respectively EUhit and OECDhit. To correct for fixed reporter specific, country pair specific, partner specific and other trending trade determinants incrementally reporter (τh), country pair (ρhi), time (λt) and partner (σi) effects are included.
This results in the following formula
:

IMPORTShit = β0 + β1EUROhit + β2GDPht + β3GDPit + β4DISTANCEhi + β5CONTIGhi + β6COMLANGhi + β7COLONYhi+ β8EUhit + β9OECDhit + τh + ρhi + λt + σi + uhit










(5)

By estimating formula (5) the effect on bilateral imports of the Euro 12 countries of the introduction of the Euro can be measured but this does not measure whether the introduction of the Euro created of diverted trade. In this thesis we also want to investigate how the imports from countries outside the Euro 12 zone are related to bilateral imports within the Euro 12 zone. For example: What happens to the bilateral imports between the Euro 12 countries if the sum of bilateral imports from EU 15 increases? Does the increased economic integration between the Euro 12 countries cause a substitution of imports of the Euro 12 countries away from the non-EU countries replaced by imports from inside the Euro 12 area? Or is the introduction of the Euro trade creating and are the imports from the non-EU countries complements to those between Euro 12 countries? 
To measure this part of the formula as described in the paper by Viaene (1981) is used. The aim of the paper written by Viaene is to analyse the effects of a potential Customs Union between Spain and the EEC. In this paper a formula is used to measure if the bilateral imports of Spain from 7 EEC-member countries are complements or substitutes to trade flows from the rest of the world and if bilateral imports of Spain from the rest of the world are complements or substitutes to trade flows from the 7 EEC-members. 
In this thesis we examine if bilateral imports between the Euro 12 countries are complements or substitutes to imports from the rest of the OECD countries and BRIC. The variable to be explained (IMPORTShit) now changes from the logarithm of bilateral imports of the Euro 12 countries from all the other OECD and BRIC countries to the logarithm of bilateral imports between the Euro 12 countries. By including the variable which is logarithm of the sum of bilateral imports of the Euro 12 countries from the non-Euro countries we can measure how these imports are related to the bilateral imports between the Euro 12 countries. But because 15 of the of the non-Euro countries are (in 2010) EU member states
 and form a CU with the Euro 12 countries, this variable is divided into a part for the sum of bilateral imports of the Euro 12 from the EU 15 countries (∑IMPORTShjt) and a part for the sum of bilateral imports of the Euro 12 countries from the non-EU countries (∑IMPORTShkt). To measure the effect of the introduction of the Euro in 2002 on this variables also the interacted variables (EURO2002*∑IMPORTShjt) and (EURO2002*∑IMPORTShkt) are included. These two variables are respectively the product of the Euro 2002 dummy (which is a dummy with a value of 0 before 2002 and 1 after) and the sum of the bilateral imports of the Euro 12 countries from the EU 15 countries and the product of the Euro dummy and the sum of the bilateral imports of the Euro 12 countries from the non-EU countries
.

This results in the following formula
:

IMPORTShit = β0 + β1EUROhit + β2GDPht + β3GDPit + β4DISTANCEhi + β5CONTIGhi + β6COMLANGhi + β7COLONYhi + α1∑IMPORTShjt + α2EURO2002*∑IMPORTShjt + α3∑IMPORTShkt + α4EURO2002*∑IMPORTShkt + τh + ρhi + λt + σi + uhit

    (6)
In formula (6) α1 measures how, before the introduction of the Euro, a change in the sum of imports from the EU 15 countries (∑IMPORTShjt) affects the imports between the Euro 12 countries (IMPORTShit). If this effect is positive (α1>0) the imports are complements and if this effect is negative (α1<0) the imports are substitutes. In formula (6) α3 measures how, before the introduction of the Euro, a change in the sum of imports from the non-EU countries (∑IMPORTShkt) affects the imports between the Euro 12 countries (IMPORTShit). If this effect is positive (α3>0) the imports are complements and if this effect is negative (α3<0) the imports are substitutes (Bowen et al., 1998). After the introduction of the Euro the effect of a change in the sum of imports from the EU 15 countries (∑IMPORTShjt) and non-EU countries (∑IMPORTShkt) on imports between the Euro 12 countries is measured by respectively the sum of α1 + α2 and the sum of α3 + α4. The effect of the sum of imports from the EU 15 and from the non-EU countries after the introduction of the Euro are separately tested and reported at the bottom of the tables with estimates. 
In this test the value of the Euro dummy changes from zero to one for all considered countries at the same moment, this is an example of a fixed time effect. Because of this the Euro dummy is not separately estimated after including the variable to correct for fixed time effects. When including the variable to correct for fixed country pair specific effects, the variable to measure the effects of distance and the dummies for sharing borders, speaking the same language and colonial relationship are no longer estimated separately. This is because this variable and these dummies are some examples of fixed country pair specific effects. 
In line with the article written by Viaene, also the dependency of the imports of the Euro 12 countries from the EU 15 countries on the sum of imports of the Euro 12 countries from Euro 12 countries and on the sum of imports of the Euro 12 countries from non-EU countries
 is estimated. And next to this, the dependency of the imports of the Euro 12 countries from non-EU countries on the sum of imports of the Euro 12 countries from the Euro 12 countries and on the sum of imports of the Euro 12 countries from the EU 15 countries is estimated
. By changing the dependent variable as described above, the effect on imports of the Euro 12 countries from EU 15 countries (part 4.2.3) and from the non-EU countries (part 4.2.4) if due to the introduction of the Euro in 2002 the sum of imports between the Euro 12 countries increase can be estimated. If this effect is positive (α1 + α2 > 0), imports of the Euro 12 countries from the EU 15 (or non-EU) countries increase due to an increase in imports between the Euro 12 countries as a result of the introduction of the Euro. In this case there are signs of trade creation (no signs of trade diversion) as a result of the introduction of the Euro. In the opposite case, when the effect is negative and the imports from the EU 15 (or non-EU) decrease, there are signs of trade diversion (no signs of trade creation). In more or less the same way, the effect of the European Union on imports of the Euro 12 countries from the non-EU countries can be estimated (more on this in part 4.2.4).
4.2.1 Estimation of the Euro 12 countries imports model (formula (5)).

In table 4.4 the Ordinary Least Squares (OLS) estimates of formula (5) are displayed. Annual data is used from 1995 to 2010 of imports of the Euro 12 countries from the OECD and BRIC countries covering around 80 percent of world imports for this period. With an R2 between 0.84 and 0.98, this model explains between 84% and 98% percent of the variation in the data. 
As described above the estimates of the model with the added contiguity, common language and colony dummy are displayed in column 2. In column 3 the fixed reporter specific effect are added to the model. In column 4, next to the fixed reporter specific effects, fixed country pair effects are added to the model. Because distance, contiguity, common language and colony are examples of the fixed country pair effects, these variables are part of the fixed country pair effects and not separately included in the regression. In column 5, formula (5) is estimated as described above, where the fixed time effects and fixed partner effects are also included. After correcting for fixed partner effects the variables displayed in table 4.4 did not change. This is why this step is not separately reported. The same was the case for the estimation of formula (6). The coefficients of the incrementally added fixed effects are not reported. 
In column 6 the model is estimated for imports of the Northern economies (N-Euro), these countries are Austria, Germany, Finland, France
 and Netherlands. This distinction is made based on the conclusions in part 4.1 where, except for France, these countries seem to be affected the most by the introduction of the Euro. In column 8, the model is also estimated for the imports of Germany and Netherlands (Ger & Nld).     
In column 7 the model is estimated for the Southern economies (S-Euro), these countries are Greece, Italy, Spain and Portugal. Based on the conclusions in part 3.1 it seems that these countries are affected the least by the introduction of the Euro. In column 9 the effects on imports for Greece, Spain and Portugal (Esp, Grc & Por) are estimated. This distinction is made because, when writing this thesis, these countries seem to experience most negative effects of the financial crisis.
The estimates of formula (5) are displayed in table 4.4 with the corresponding robust standard errors in parentheses below. Looking at these results we see that in the model without correcting for fixed effects (column 2) the estimates indicate that the Euro 12 countries significantly imports less from countries after these countries introduce the same currency. With an estimated value of -0.22, this implicates that the Euro 12 countries import less from countries after these countries also introduce the Euro with a multiplicative factor of 0.8
. After adding fixed reporter, country pair, time and partner effects the estimated value is still significant but smaller. With an estimated value of -0.05, this corresponds to a decrease in these imports with a factor 0.95 (a relative change in these imports of -5%).
 Comparing the effect of the introduction of the Euro on imports of the N-Euro with the S-Euro (column 6 en 7) we see that the effect for the N-Euro countries is more negative than the effect for all Euro 12 countries (column 5). The N-Euro countries import significantly less from countries after these countries also introduced the Euro with a factor 0.89 (a relative change in these imports of -11%). While the S-Euro countries import more from countries after these also countries introduced the Euro with a factor 1.04 (a relative change in these imports of 4%). But the effect for the S-Euro countries is not statistically significant. For Germany and Netherlands (column 8) the effect is even more negative. With a statistically significant estimated Euro dummy value of -0.16, the imports of these countries from other countries after these countries also have introduced the Euro are multiplied by a factor 0.85. This implicates a relative change of -15% of these imports. While for Spain, Greece and Portugal (column 9) this effect is even positive and significant at a 10% level. The imports of these countries from other countries are multiplied by a factor 1.06, meaning that the imports of Spain, Greece and Portugal from other countries after these countries also have introduced the Euro change relatively by 6%.     
GDP from both the reporter country and the partner country is significantly positive related to imports. This implicates that richer Euro 12 countries import more and that Euro 12 countries import more from richer countries. The effect of an increase in GDP of the reporter on imports is for the S-Euro countries larger then for the N-Euro countries. A 1% increase in GDP in the S-Euro countries leads to a 1.23% increase in imports of the S-Euro countries, where a 1% increase in GDP of the N-Euro countries leads to a 0.44% increase in imports of the N-Euro countries. The difference in this effect between Germany and Netherlands and Spain, Greece and Portugal is even larger. Next we see that distance is significantly negative related to imports, this means that Euro 12 countries import less from countries further away. Also, Euro 12 countries import significantly more from neighbouring countries (contiguity dummy), countries with the same language (common language dummy) and countries with (former) colonial relationships (colony). 
The estimated effect of EU membership indicates that the Euro 12 countries import more from countries that are also EU member. The estimated effects are respectively 0.21, 0.31, 0.32, 0.21 and 0.21. Since the dependent variable is the logarithm of imports of the Euro 12 countries, these estimates correspond to an increase in imports of the Euro 12 countries with a factor of respectively 1.23, 1.36, 1.38, 1.23 and 1.23. These effects are statistically significant. By adding the fixed country pair effects this effect becomes smaller but is still a relative change of 23%. The effect of EU membership is also larger for the S-Euro countries then for the N-Euro countries, respectively a relative change of imports of 14% and 51%.

After adding country pair specific fixed effect, the estimated effect of OECD member also indicates that the Euro 12 countries import significantly more from countries that are also OECD member. The estimated effects correspond to a relative change in imports of the Euro 12 countries of 27% when country pair effects are added and 25% when also time and partner effects are added. The OECD membership effect on the N-Euro countries is slightly smaller than the effect on S-Euro countries.
Table 4.4: Estimates of the effects on imports of Euro 12 countries.
	
	Regression

	
	Imports for all Euro 12 countries
	N-EURO
	S-EURO
	GER & NLD
	ESP, GRC & POR

	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Euro dummy


	-0.19*

(0.00)
	-0.22*

(0.00)
	0.01

(0.69)
	-0.05*

(0.00)
	-0.05*

(0.00)
	-0.12*

(0.00)
	0.04

(0.13)
	-0.16*

(0.00)
	0.06***

(0.07)

	Log GDP reporter


	1.05*

(0.00)
	1.04*

(0.00)
	0.21*

(0.00)
	0.43*

(0.00)
	0.59*

(0.00)
	0.44*

(0.00)
	1.23*

(0.00)
	0.36*

(0.01)
	1.82*

(0.00)

	Log GDP partner
	0.88*

(0.00)
	0.86*

(0.00)
	0.89*

(0.00)
	0.70*

(0.00)
	0.73*

(0.00)
	0.72*

(0.00)
	0.72*

(0.00)
	0.71*

(0.00)
	0.79*

(0.00)

	Log distance


	-0.80*

(0.00)
	-0.70*

(0.00)
	-0.70*

(0.00)
	-
	-
	-
	-
	-
	-

	Contiguity dummy
	-
	0.43*

(0.00)
	0.41*

(0.00)
	-
	-
	-
	-
	-
	-

	Common language dummy
	-
	0.25*

(0.00)
	0.26*

(0.00)
	-
	-
	-
	-
	-
	-

	Colony dummy


	-
	0.23*

(0.00)
	0.29*

(0.00)
	-
	-
	-
	-
	-
	-

	EU dummy


	0.21*

(0.00)
	0.31*

(0.00)
	0.32*

(0.00)
	0.21*

(0.00)
	0.21*

(0.00)
	0.13*

(0.00)
	0.41*

(0.00)
	-0.02

(0.70)
	0.42*

(0.00)

	OECD dummy


	-0.08*

(0.01)
	-0.09*

(0.01)
	-0.13*

(0.00)
	0.24*

(0.00)
	0.22*

(0.00)
	0.22*

(0.00)
	0.25*

(0.00)
	0.22*

(0.01)
	0.28*

(0.00)

	Fixed effects
	time effects
	time effects 
	reporter effects
	reporter,  pair effects
	reporter, pair, time, partner effects
	reporter, pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter, pair,

time, partner effects

	R2
	0.84
	0.85
	0.89
	0.98
	0.98
	0.99
	0.98
	0.98
	0.98

	Number of observations
	6703
	6703
	6703
	6703
	6703
	2909
	2328
	1163
	1746


* Significant at a 1% level

** Significant at a 5% level
*** Significant at a 10% level             Dependent variable is the log of imports of Euro 12 countries in nominal US dollars.                                       Robust standard errors are given in parentheses.                                                                                                      Import data is from the UN commodity trade statistics database and yearly from 1995 to 2010.                                                                                                                                                                         N-Euro is Austria, Germany, Finland, France and Netherlands.                                                                                        S-Euro is Greece, Italy, Portugal and Spain. 
Based on these estimates on the gravity equation the, for this thesis, most important conclusions can be summarised as follows:

(1) On average for all Euro 12 countries the introduction of the Euro significantly decreased imports from other countries that introduced the Euro. This means that countries that have introduced the Euro in 2002 import less from countries that also use the Euro as their main currency. 
(2) When the effect of the introduction of the Euro on imports is measured for different country groups separately, the significant decreasing effect of the introduction of the Euro on imports is for the N-Euro countries even larger. For Spain, Greece and Portugal the introduction of the Euro had led, in this case, to a significant increase in imports from other Euro countries.   

This seems contradicting to the conclusions made in part 4.1, where for example increasing imports of the N-Euro from the Euro 12 countries were observed. The positive effect of EU and OECD membership possibly provides the overall increasing trend also after 2002 because this eliminates the negative Euro effect, but then one would still expect this increasing trend would be less after the introduction of the Euro. The Euro 12 countries do import more from countries that are EU member and OECD member. 

This decrease in imports of the Euro 12 countries from the Euro countries and increase in imports from EU and OECD countries indicates the effect on imports on a single group of countries, namely the Euro 12. In the next parts the relation between the imports from different groups are estimates. In part 4.2.2 how the imports of the Euro 12 from EU countries that did not introduce the Euro in 2002 (the EU 15) and imports of the Euro 12 from non-EU countries affect the imports between the Euro 12 countries is estimated. In part 4.2.3 import of the Euro 12 countries from the EU 15 is the dependent variable and then the effects of imports between the Euro 12 and Euro 12 from non-EU imports on these imports are estimated. And in part 4.2.4 Euro 12 imports from the non-EU is the dependent variable and how imports between the Euro 12 and Euro 12 from EU 15 imports affect these imports is estimated in this part. 

4.2.2 Estimation of the imports between Euro 12 model (formula (6)).
This section estimates formula (6) and discusses the outcomes displayed in table 4.5. In table 4.5 the same structure as in table 4.4 is used. In column 2 three country pair specific dummies are added, in column 3 fixed reporter effects, column 4 fixed country pair effects and in column 5 fixed time effects and fixed partner effects are added. The coefficients of these fixed effects are not reported. As described above, after including the fixed effect to correct for country pair fixed effects the distance variable and the contiguity, common language and colony dummies are omitted. And after including the fixed time effects the Euro dummy is omitted.  
Next in column 6, 7, 8 and 9 this model is estimated for respectively the N-Euro countries, the S-Euro countries, Germany and Netherlands and Spain, Greece and Portugal. Table 4.5 reports the OLS estimates using annual data from 1995 to2010 for the imports between the Euro 12 countries. With an R2 between 0.86 and 0.99 this model explains between 86% and 99% of the variation in the data. In this model the estimates of interest are the ones on how the sum of imports from the EU 15 and the sum of imports from the non-EU countries are related to the imports between the Euro 12 countries and how this relation changes due to the introduction of the Euro.  
Before discussing the relation between the imports from different areas, first the effect of the introduction of the Euro on imports between Euro 12 countries is briefly described. After including the fixed reporter effects, the effect of the introduction of the Euro on imports between Euro 12 countries is significantly positive (a relative change of 172%) and after adding fixed country pair effects the introduction of the Euro causes a relative significant change of 67% in the imports between Euro 12 countries. This seems more in line with the data displayed in part 4.1, where the partner imports were increasing. The difference between the effect of the introduction estimated in this model and the effect estimated in model (5) is because in this model the effect on imports is estimated based on the difference between the period before the introduction of the Euro and after for only the Euro 12 countries. Where in model (5) the effect is estimated based on, next to the difference between before and after the Euro, also on the difference between countries that did introduce the Euro in 2002, introduces the Euro after 2002 and did not introduce the Euro.  

GDP of the reporter and the partner has just as in model (5), when statistically significant, a positive effect on imports. This implicates that richer Euro 12 countries import more from other Euro 12 countries and more is imported from richer Euro 12 countries. Also the distance variable has its expected effect: from more distant Euro 12 countries is less imported. Neighbouring countries as well as countries that speak the same language is more imported from and colonial relationships, if any, have no significant effect on imports.

The estimates on the effect of the sum of imports from the EU 15 countries on imports between Euro 12 countries show that after including fixed country pair, time and partner effects this effect is significantly positive (before including these fixed effects this effect was not significant). This effect estimates the dependency of the imports between the Euro 12 countries with the sum of imports from the EU 15. The fact that the estimated effect is significantly positive implicates that the imports between the Euro 12 countries and the imports from the EU 15 countries are complement (if this effect was negative these import would be substitutes). With, in column 5, an estimated value of 0.35, this means that before the introduction of the Euro an increase in the sum of imports from the EU 15 of 1% leads to an increase in the imports between the Euro 12 countries of 0.35%. 

The effect the introduction of the Euro had on this dependency is estimated by the variable underneath. These estimates of the Euro effect on the dependency of the imports between the Euro 12 countries with the sum of imports from the EU 15 countries show after including the fixed effects a significant negative effect. 

These two variable added (the ‘log EU 15 + Euro effect’ variable) estimate the dependency of imports between the Euro 12 countries on the sum imports of the Euro 12 from the EU 15 countries for the period after the introduction of the Euro. This result indicates that, after adding fixed country pair effect, this effect is still significantly positive but lower than before the introduction of the Euro. With an estimated value of 0.28 (in column 5), this means that if after the introduction of the Euro in 2002 an increase in the sum of imports from the EU 15 of 1% leads to an increase in the imports between the Euro 12 countries of 0.28%. Before the introduction of the Euro in 2002 this increase would be 0.35%.  Based on this we can conclude that the introduction of the Euro decreased the dependency of the import flows between Euro 12 countries with the sum of imports from the EU 15. The same holds for the N-Euro and S-Euro countries and Spain, Greece and Portugal, where this decrease in dependency was relative to the Euro 12 average (column 5) significantly higher. For Germany and Netherlands, the effect of the introduction of the Euro was such that there seems to be no significant dependency of their imports from the Euro 12 countries on the sum of imports from the EU 15 after the introduction of the Euro anymore.     

The same can be done for the dependency of the imports between the Euro 12 countries with the sum of the imports from the non-EU countries. These estimates show before the introduction of the Euro only in column 4 a significant positive effect of the sum of non-EU imports on imports between the Euro 12 countries, indicating that in this case these import flows are complementary. Broken down by country group, there is no significant effect of the sum of imports from non-EU countries on imports for the N-Euro and Germany and Netherlands from the Euro 12. This effect is significantly negative for the imports of the S-Euro countries and Spain, Greece and Portugal from the Euro 12. With an estimated value of respectively -0.30 and -0.27 this means that before the introduction of the Euro these flows are complements. 

Table 4.5: Estimates of the effects of the Euro on imports between Euro countries
	
	Regression

	
	Imports for all Euro 12 countries
	N-EURO
	S-EURO
	GER & 

NLD
	ESP, GRC & POR

	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Euro dummy


	-1.26**

(0.03)
	-1.12**

(0.04)
	1.00**

(0.04)
	0.51*

(0.00)
	-


	-
	-
	-
	-

	Log GDP reporter
	0.96*

(0.00)
	0.94*

(0.00)
	-0.03

(0.83)
	0.28*

(0.00)
	0.56*

(0.00)
	0.20

(0.39)
	0.55**

(0.01)
	-0.37

(0.60)
	0.16

(0.80)

	Log GDP partner
	0.92*

(0.00)
	0.92*

(0.00)
	0.93*

(0.00)
	0.32*

(0.00)
	0.55*

(0.00)
	0.43*

(0.00)
	0.62*

(0.00)
	0.62*

(0.00)
	0.71*

(0.00)

	Log distance


	-0.89*

(0.00)
	-0.73*

(0.00)
	-0.95*

(0.00)
	-
	-
	-
	-
	-
	-

	Contiguity dummy
	-
	0.20*

(0.00)
	0.03

(0.52)
	-
	-
	-
	-
	-
	-

	Common language dummy
	-
	0.30*

(0.00)
	0.22*

(0.00)
	-
	-
	-
	-
	-
	-

	Colony dummy
	-
	-0.07

(0.54)
	0.15

(0.22)
	-
	-
	-
	-
	-
	-

	Log EU 15 imports
	-0.11

(0.21)
	-0.10

(0.28)
	0.15

(0.29)
	0.35*

(0.00)
	0.36*

(0.00)
	0.78*

(0.00)
	0.97*

(0.00)
	0.99**

(0.03)
	1.07*

(0.00)

	Log Euro effect EU 15 imports
	-0.17

(0.15)
	-0.21***

(0.06)
	-0.09

(0.35)
	-0.07**

(0.04)
	-0.08*

(0.01)
	-0.38*

(0.00)
	-0.39***

(0.08)
	-0.74*

(0.01)
	-0.41***

(0.09)

	Log non EU imports
	0.06

(0.47)
	0.07

(0.40)
	0.06

(0.54)
	0.05**

(0.05)
	0.02

(0.72)
	-0.07

(0.23)
	-0.30**

(0.02)
	0.18

(0.49)
	-0.27***

(0.08)

	Log Euro effect

non EU imports
	0.21**

(0.04)
	0.25**

(0.01)
	0.03

(0.75)
	0.04

(0.19)
	0.07**

(0.02)
	0.31*

(0.00)
	0.25

(0.15)
	0.80**

(0.04)
	0.27

(0.18)

	Fixed effects
	time effects
	time effects 
	reporter effects
	reporter,  pair effects
	reporter, pair, time, partner effects
	reporter, pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter, pair,

time, partner effects

	R2
	0.86
	0.86
	0.90
	0.99
	0.99
	0.99
	0.99
	0.99
	0.99

	Number of observations
	1943
	1943
	1943
	1943
	1943
	839
	672
	335
	504

	Log EU 15 +

Euro effect
	-0.28*

(0.00)
	-0.31*

(0.00)
	0.06

(0.67)
	0.28*

(0.00)
	0.28*

(0.00)
	0.40*

(0.00)
	0.58*

(0.00)
	0.25

(0.57)
	0.66*

(0.00)

	Log non EU + Euro effect
	0.27*

(0.00)
	0.32*

(0.00)
	0.09

(0.38)
	0.09*

(0.01)
	0.09***

(0.06)
	0.24*

(0.00)
	-0.05

(0.66)
	0.98***

(0.07)
	0.00

(0.95)


* Significant at a 1% level
** Significant at a 5% level
*** Significant at a 10%level Dependent variable is the log of imports between Euro 12 countries in nominal US dollars. Robust standard errors are given in parentheses. Import data is from the UN commodity trade statistics database and yearly from 1995 to 2010. N-Euro is a combination of Austria, Germany, Finland, France and Netherlands. S-Euro is a combination of Greece, Italy, Portugal and Spain. The estimates of the ‘Log EU 15 + Euro effect’ and ‘Log non EU + Euro effect’ are the sum of respectively ‘Log EU 15 imports’ plus ‘Log Euro effect EU 15 imports’ and ‘Log non EU imports’ plus ‘Log Euro effect non EU imports’. These variables are tested separately with the standard errors given in parenthesis.                                                                                                                                                                                    
The effect of the introduction of the Euro has after including the fixed effects a significant positive effect on the dependency of the imports between the Euro 12 countries on the sum of imports from the non-EU. The effect on the dependency of the imports of the N-Euro countries and Germany and Netherlands from the Euro 12 on the sum of the imports from the non-EU is significantly positive. For the S-Euro and Spain, Greece and Portugal the effect on the dependency of their imports from the Euro 12 on the sum of non-EU imports is not significant. Before the introduction of the Euro there is a significant dependency for the S-Euro and Spain, Greece and Portugal and no significant dependency for the N-Euro and Germany and Netherlands.

With an estimated value of 0.09 (in column 5), a significant positive dependency can be observed for the period after the introduction of the Euro in 2002 of the imports between the Euro 12 countries on the sum of imports from the EU 15. This implicates that after the introduction of the Euro these imports are complements. For the N-Euro and Germany and Netherlands after the Euro introduction the dependency between these imports is positive (complements) where before the introduction of the Euro there was no significant relation between these two. For the S-Euro and Spain, Greece and Portugal the opposite appears, where before the Euro introduction these two imports where complements and after the introduction the dependency is not significant anymore.                                  

In the next part model (6) is estimated again, only with imports of the Euro 12 countries from the EU 15 countries as the dependent variable.   
4.2.3 Estimation of the Euro 12 from EU 15 imports model (appendix D).
In this part the changed model (6) as described in appendix D is estimated. In this model the imports of the Euro 12 countries from the EU 15 countries instead of the imports between the Euro 12 countries is used as the dependent variable. And the sum of imports from the Euro 12 is used as an independent variable. In this way how the imports of the Euro 12 countries from EU 15 countries are influenced if due to the introduction of the Euro the sum of imports between the Euro 12 countries increase/decrease can be estimated. In table 4.6 the OLS estimates of the changed model (6) as explained in appendix D are displayed. For these results data between 1995 and 2010 on the Euro 12 countries (the reporters) and the EU 15 (the partners) is used. 
In table 4.6 the same structure as in table 4.4 and 4.5 is used only with a different dependent variable. One other difference is that because four countries who are part of the EU 15 introduced the Euro in the period between 2002 and 2010
 the Euro dummy is not considered as a fixed time effect and not omitted in the regression. Unlike the model estimated in part 4.2.2, the EU dummy and the OECD dummy are also not omitted in the regression. Since being EU member in 2010 is the requirement of the EU 15 country group the value of these dummies can change at different moment for different countries in the period covered in the data. For example, Slovakia is considered as an EU 15 country but only joined the EU in 2004 and beside this, before 2000 Slovakia was not even member of the OECD. In contrast to the United Kingdom, which was in 1961 one of the founding members of the OECD and joined the EU in 1973.
The Euro dummy may be interpreted, because of what is described in the previous paragraph, as the effect on imports of the Euro 12 countries from the EU 15 countries after they introduce the Euro. With a significant positive value of 0.12 (in column 5) of the Euro dummy, this implies that imports of the Euro 12 countries from EU 15 countries will be multiplied with a factor 1.13 (a relative increase of 13%)  after they introduce the Euro. For EU 15 countries that already introduced the Euro, for example Slovenia in 2007, this increase can be regarded as how much these countries export more to the Euro 12 countries because of the Euro. But this number can also be interpreted as the possible increase (for example for Poland) in exports to the Euro 12 countries when introducing the Euro. Per country group we see that for the N-Euro, the S-Euro and Germany and Netherlands there is no significant difference in imports from EU 15 countries after they introduce the Euro. The imports of Spain, Greece and Portugal from the EU 15 countries that introduce the Euro relatively increase significant with 23%.
Next we see that the GDP of the reporter (when significant), GDP of the partner, distance, contiguity, common language and colony have their expected effect. Implying that richer Euro 12 countries import more from EU 15 countries, Euro 12 countries import more from richer EU 15 countries, from more distant EU 15 countries less is imported by the Euro 12 countries, Euro 12 countries import more from EU 15 countries with which they share borders and/or speak the same language and/or have (had) a colonial relationship.

The EU and OECD dummy can be interpreted the same as the Euro dummy, but then for EU membership and OECD membership. But since all EU 15 countries are at the end of the period covered in the data EU and OECD member, this estimated value cannot be interpreted as a possible increase/decrease because this effect is already realised. A significant positive estimated value of these dummies indicate the Euro 12 countries import more from EU 15 countries after they respectively joined the EU or OECD. After incrementally add fixed reporter, country pair and time and partner effects, the value of the EU dummy is significant and rises from 0.22 to 0.24 to 0.38 for all Euro 12 countries. This implies a relative significant increase in imports of the Euro 12 countries from the EU 15 countries after these countries have joined the EU by respectively 25, 27 and 46%. The estimated value of the OECD dummy is also significant but falls from 0.66 to 0.27 to 0.17 after adding the fixed effects. The latter estimate still implies a 19% relative increase in imports of the Euro 12 countries from EU 15 countries after they have joined the OECD. Per country group also a significant positive effect on imports from the EU 15 of EU and OECD membership is estimated. For the S-Euro and Spain, Greece and Portugal the increase in imports from the EU 15 countries after these countries joined the EU is higher than for the N-Euro and Germany and Netherlands. Where the increase in imports from the EU 15 countries after these countries joined the OECD for Germany and Netherlands is the highest. 

The estimates on the effect of the sum of imports of the Euro 12 countries from the Euro 12 countries on the imports of the Euro 12 countries from the EU 15 countries indicate that before the introduction of the Euro these import flows are significantly positive related to each other. With an estimated value of 0.55, this implicates that if before 2002 the sum of imports of the Euro 12 countries from the Euro 12 countries increases by 1% the imports of the Euro 12 countries from the EU 15 increase by 0.55%. For the N-Euro, S-Euro and Spain, Greece and Portugal this increase is respectively 0.99, 0.71 and 0.78%. For Germany and Netherlands there seems to be no significant effect on their imports from the EU 15 of an increase in their sum of imports from the Euro 12. 
Table 4.6: Estimates of the effects on imports of Euro countries from EU 15

	
	Regression

	
	Imports for all Euro 12 countries
	N-EURO
	S-EURO
	GER & NLD
	ESP, GRC & POR

	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Euro dummy


	-0.18**

(0.03)
	-0.18**

(0.03)
	-0.05

(0.49)
	0.11**

(0.03)
	0.12**

(0.02)
	0.05

(0.50)
	0.12

(0.18)
	0.01

(0.91)
	0.21***

(0.06)

	Log GDP reporter
	0.63*

(0.00)
	0.57*

(0.00)
	0.00

(0.99)
	0.01

(0.88)
	0.55*

(0.00)
	-0.11

(0.70)
	0.84**

(0.01)
	0.56

(0.65)
	0.77

(0.34)

	Log GDP partner
	0.77*

(0.00)
	0.76*

(0.00)
	0.75*

(0.00)
	0.62*

(0.00)
	0.68*

(0.00)
	0.73*

(0.00)
	0.72*

(0.00)
	0.38***

(0.10)
	0.69*

(0.00)

	Log distance


	-0.97*

(0.00)
	-0.82*

(0.00)
	-0.89*

(0.00)
	-
	-
	-
	-
	-
	-

	Contiguity dummy
	-
	0.31*

(0.00)
	0.19***

(0.06)
	-
	-
	-
	-
	-
	-

	Common language dummy
	-
	0.32*

(0.00)
	0.19

(0.11)
	-
	-
	-
	-
	-
	-

	Colony dummy
	-
	0.59*

(0.00)
	0.64*

(0.00)
	-
	-
	-
	-
	-
	-

	EU dummy


	0.04

(0.44)
	0.04

(0.45)
	0.22*

(0.00)
	0.24*

(0.00)
	0.38*

(0.00)
	0.30*

(0.00)
	0.55*

(0.00)
	0.25*

(0.00)
	0.57*

(0.00)

	OECD dummy


	0.63*

(0.00)
	0.65*

(0.00)
	0.66*

(0.00)
	0.27*

(0.00)
	0.17*

(0.00)
	0.24*

(0.00)
	0.20**

(0.01)
	0.31*

(0.01)
	0.23**

(0.02)

	Log Euro 12 imports
	0.00

(0.97)
	0.08

(0.16)
	0.18

(0.30)
	0.19***

(0.09)
	0.55*

(0.00)
	0.99*

(0.00)
	0.71*

(0.01)
	0.93

(0.29)
	0.78*

(0.01)

	Log euro effect Euro 12 imports
	-0.01

(0.83)
	-0.01

(0.90)
	0.08

(0.11)
	0.08*

(0.01)
	0.11*

(0.00)
	-0.05

(0.28)
	0.22***

(0.07)
	-0.34

(0.82)
	0.03

(0.86)

	Log non EU imports
	0.43*

(0.00)
	0.44*

(0.00)
	0.10

(0.23)
	0.17*

(0.00)
	0.03

(0.62)
	-0.06

(0.63)
	0.08

(0.62)
	-0.04

(0.95)
	-0.22

(0.39)

	Log Euro effect non EU imports
	-0.01

(0.81)
	-0.02

(0.73)
	-0.08

(0.11)
	-0.09*

(0.01)
	-0.09*

(0.01)
	0.06

(0.12)
	-0.13

(0.12)
	0.60

(0.68)
	0.05

(0.80)

	Fixed effects
	time effects
	time effects 
	reporter effects
	reporter,  pair effects
	reporter, pair, time, partner effects
	reporter, pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter, pair,

time, partner effects

	R2
	0.91
	0.92
	0.93
	0.98
	0.98
	0.98
	0.98
	0.98
	0.97

	Number of observations
	1656
	1656
	1656
	1656
	1656
	720
	576
	288
	432

	Log Euro 12 + Euro effect
	-0.01

(0.83)
	0.07

(0.14)
	0.26

(0.14)
	0.27**

(0.02)
	0.66*

(0.00)
	0.94*

(0.01)
	0.93*

(0.00)
	0.59

(0.74)
	0.81*

(0.01)

	Log non EU + Euro effect
	0.42*

(0.00)
	0.42*

(0.00)
	0.02

(0.84)
	0.08***

(0.09)
	-0.06

(0.45)
	0.00

(0.98)
	-0.05

(0.66)
	0.56

(0.70)
	-0.17

(0.36)


* Significant at a 1% level
** Significant at a 5% level
*** Significant at a 10% level Dependent variable is the log of imports of Euro 12 countries from EU 15 countries in nominal US dollars. Robust standard errors are given in parentheses. Import data is from the UN commodity trade statistics database and yearly from 1995 to 2010. N-Euro is a combination of Austria, Germany, Finland, France and Netherlands. S-Euro is a combination of Greece, Italy, Portugal and Spain. The estimates of the ‘Log Euro 12 + Euro effect’ and ‘Log non EU + Euro effect’ are the sum of respectively ‘Log Euro 12 imports’ plus ‘Log Euro effect Euro 12 imports’ and ‘Log non EU imports’ plus ‘Log Euro effect non EU imports’. These variables are tested separately with the standard errors given in parenthesis.                                                                                                                    

The introduction of the Euro significantly increased this dependency. In column 5 the effect of the Euro on the dependency between these imports has an estimated value of 0.11, this implies an estimated value of the dependency between these flows after the introduction of the Euro in 2002 of 0.66, which is also significant. Meaning that if, for example, after the introduction of the Euro in 2002 an increase of 10% in the sum of imports of the Euro 12 from the Euro 12 results in an increase in the imports of the Euro 12 from the EU 15 of 6.6%, where before the introduction of the Euro this increase would be 5.5%. Therefore, the hypothesis that the introduction of the Euro in 2002 diverted trade from the EU 15 countries to the Euro 12 countries cannot, based on these estimates, be accepted.

For Germany and Netherlands after the introduction of the Euro still no significant dependency of their imports from the EU 15 with the sum of imports from the Euro 12 can be observed. For the S-Euro and Spain, Greece and Portugal the introduction of the Euro increased the dependency of their imports from the EU 15 on the sum of imports from the Euro 12. Before the introduction a 10% increase in the sum of their imports from the Euro 12 resulted respectively in a 7.1% and 7.8% increase in their imports from the EU 15, where after the introduction of the Euro this increase is 9.3% and 8.1%. Therefore, also per country group the hypothesis that the introduction of the Euro in 2002 diverted trade from the EU 15 countries to the Euro 12 countries cannot, based on these estimates, be accepted.

The estimates of the dependency of the imports of the Euro 12 from the EU 15 on the sum of imports of the Euro 12 from the non-EU show only in the column where fixed reporter and country pair effects are added (column 4) a significant dependency before and after the introduction of the Euro as well as a significant Euro effect can be observed. This dependency is before and after the introduction of the Euro positive, but the introduction of the Euro reduced this. For the country groups no significant effect can be observed. Based on these estimates one can conclude that the possibility of trade diversion because of the introduction of the Euro from the EU 15 countries to the non-EU countries is not supported by the data. Per country group also the possibility of trade creation is not supported.
4.2.4 Estimation of the Euro 12 from non-EU imports model (appendix E).


In this part the changed model (6) as described in appendix E is estimated. In this model is, instead of the imports between Euro 12 countries, the imports of Euro 12 countries from the non-EU countries is the dependent variable and the sum of imports between Euro 12 countries an independent variable. In this way how the imports of the Euro 12 countries from non-EU countries are affected if due to the introduction of the Euro imports between the Euro 12 increase/decrease can be estimated. In table 4.7 the OLS estimates of this model are reported, annual data between 1995 and 2010 is used and with an R2 between 0.84 and 0.98 this model explains between 84% and 98% of the variation in the data. In table 4.7 the same structure as in the previous tables is used only with a different dependent variable. Since none of the non-EU countries is EU member or has introduced the Euro, the Euro dummy and the EU dummy are omitted. 

The estimates for the reporter GDP, partner GDP, distance, contiguity, same language and colony have their expected signs. Richer Euro 12 countries import more from non-EU countries, Euro 12 countries import more from richer non-EU countries, more distant non-EU countries is less imported from, non-EU countries that share borders with the Euro 12 country is more imported from, non-EU countries with a common language is more imported from by Euro 12 countries and having (had) a colonial relationship also results in more imports of the Euro 12 countries from the non-EU countries. 

After including fixed effects in the model, membership of the OECD has no significant effect on the imports of Euro 12 countries from non-EU countries for all Euro 12 countries. This effect is also not significant when broken down to the imports from non-EU countries of different Euro 12 country groups.

The estimates on the effect of the sum of imports of the Euro 12 countries from the Euro 12 countries on the imports of the Euro 12 countries from the non-EU countries indicates that before correcting for fixed effects these imports are complement but after correcting for fixed effects substitutes. The estimate of -0.32 (in column 5) indicates that before the introduction of the Euro in 2002 a 10% increase in the sum of imports of the Euro 12 countries from the Euro 12 countries results in a 3.2% decrease of the imports of the Euro 12 countries from the non-EU countries. After the introduction of the Euro an equivalent increase in the sum of imports of the Euro 12 countries from the Euro 12 countries results in a 3.4% decrease in imports of the Euro 12 countries from the non-EU countries. This dependency implicates that if after the introduction of the Euro the sum of imports between the Euro 12 countries increases the imports of the Euro 12 countries from the non-EU countries decrease. Before the introduction of the Euro such an increase would also have resulted in a decrease in non-EU imports but this decrease would be lower. Based on these estimates, the hypothesis that the introduction of the Euro created trade with the non-EU countries cannot be accepted.
The estimates on the dependency of the Euro 12 country groups’ imports from the non-EU countries on the sum of imports from the Euro 12 countries show no significant relation between these two. This implicates that before as well as after the introduction of the Euro a change in the sum of imports of the Euro 12 countries from the Euro 12 countries has no significant effect on the imports of the Euro 12 countries from the non-EU countries.   

In contrast to the estimates on the effect of the sum of Euro 12 imports, the effect of the sum of imports of the Euro 12 countries from the EU 15 on non-EU imports of the Euro 12 countries is significantly positive. When the fixed effect to correct for reporter, pair, time and partner specific effects are added to the model, the estimated value increases up to 0.61. This estimated value means that before the introduction of the Euro, an increase of 10% in the sum of imports of the Euro 12 countries from EU 15 countries results in a 6.1% increase in the imports of the Euro 12 countries from the non-EU countries. The introduction of the Euro increases this effect. After the introduction of the Euro an equivalent increase results in a 6.5% increase in the Euro 12 countries’ imports from the non-EU countries. This positive dependency implicates that these two import flows are complementary and the introduction of the Euro reinforces this positive dependency (complementarity). Based on these estimates, the hypothesis that the formation of the European Union (also after the introduction of the Euro) diverts imports of the Euro 12 countries from the non-EU countries to the EU 15 countries cannot be accepted.

Also for the imports of the N-Euro and the S-Euro countries the hypothesis that the formation of the EU (also after the introduction of the Euro) diverts imports of the Euro 12 countries from the non-EU countries to the EU 15 countries cannot be accepted. With an estimated value for the N-Euro of 0.41 (before the Euro) and 0.44 (after the Euro), a 10% increase in the sum of imports of the N-Euro countries from the EU 15 results in a respective 4.1% and 4.4% increase in N-Euro imports from the non-EU countries. For the S-Euro the estimated value of this dependency is 0.41 before the Euro and 0.59 after the Euro. For Germany and Netherlands and Spain, Greece and Portugal these estimates show no significant relation between these import flows.  

Table 4.7: Estimates of the effects on imports of Euro countries from non-EU countries.

	
	Regression

	
	Imports for all Euro 12 countries
	N-EURO
	S-EURO
	GER & NLD
	ESP, GRC & POR

	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Log GDP reporter
	0.36*

(0.00)
	0.31*

(0.00)
	0.17

(0.26)
	0.26*

(0.01)
	0.76*

(0.00)
	1.21*

(0.00)
	1.08*

(0.00)
	0.97***

(0.06)
	1.75*

(0.01)

	Log GDP partner
	0.84*

(0.00)
	0.83*

(0.00)
	0.84*

(0.00)
	0.60*

(0.00)
	0.70*

(0.00)
	0.70*

(0.00)
	0.70*

(0.00)
	0.70*

(0.00)
	0.79*

(0.00)

	Log distance


	-0.68*

(0.00)
	-0.60*

(0.00)
	-0.62*

(0.00)
	-
	-
	-
	-
	-
	-

	Contiguity dummy 
	-
	0.68*

(0.00)
	0.71*

(0.00)
	-
	-
	-
	-
	-
	-

	Common language dummy
	-
	0.08

(0.10)
	0.27*

(0.00)
	-
	-
	-
	-
	-
	-

	Colony dummy


	-
	0.35*

(0.00)
	0.03

(0.62)
	-
	-
	-
	-
	-
	-

	OECD dummy


	-0.32*

(0.00)
	-0.33*

(0.00)
	-0.34*

(0.00)
	0.01

(0.92)
	0.09

(0.30)
	0.02

(0.83)
	0.12

(0.43)
	-0.05

(0.59)
	0.12

(0.52)

	Log Euro 12 imports
	0.32*

(0.00)
	0.36*

(0.00)
	-0.19

(0.36)
	-0.10

(0.49)
	-0.32**

(0.03)
	0.01

(0.98)
	0.02

(0.94)
	-0.11

(0.90)
	0.09

(0.78)

	Log Euro effect Euro 12 imports
	-0.09***

(0.07)
	-0.09***

(0.08)
	-0.05

(0.25)
	-0.05**

(0.02)
	-0.02

(0.41)
	-0.02

(0.54)
	-0.17

(0.14)
	-0.44

(0.65)
	-0.19

(0.17)

	Log EU 15 imports
	0.59*

(0.00)
	0.60*

(0.00)
	0.44*

(0.00)
	0.50*

(0.00)
	0.61*

(0.00)
	0.41*

(0.02)
	0.41

(0.15)
	-0.17

(0.77)
	-0.05

(0.89)

	Log Euro effect EU 15 imports
	0.07

(0.20)
	0.07

(0.21)
	0.06

(0.26)
	0.06**

(0.02)
	0.04***

(0.09)
	0.03

(0.46)
	0.18

(0.10)
	0.33

(0.65)
	0.25***

(0.09)

	Fixed effects
	time effects
	time effects 
	reporter effects
	reporter,  pair effects
	reporter, pair, time, partner effects
	reporter, pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter,  pair,

time, partner effects
	reporter, pair,

time, partner effects

	R2
	0.84
	0.85
	0.88
	0.98
	0.98
	0.98
	0.97
	0.98
	0.97

	Number of observations
	3104
	3104
	3104
	3104
	3104
	1350
	1080
	540
	810

	Log Euro 12 + Euro effect
	0.23*

(0.00)
	0.27*

(0.00)
	-0.24

(0.23)
	-0.15

(0.27)
	-0.34**

(0.02)
	-0.01

(0.95)
	-0.15

(0.52)
	-0.55

(0.39)
	-0.10

(0.73)

	Log EU 15 + Euro effect
	0.66*

(0.00)
	0.67*

(0.00)
	0.50*

(0.00)
	0.56*

(0.00)
	0.65*

(0.00)
	0.44*

(0.01)
	0.59*

(0.01)
	0.16

(0.79)
	0.20

(0.51)


* Significant at a 1% level
** Significant at a 5% level
*** Significant at a 10% level Dependent variable is the log of imports of Euro 12 countries from non-EU countries in nominal US dollars. Robust standard errors are given in parentheses. Import data is from the UN commodity trade statistics database and yearly from 1995 to 2010. N-Euro is a combination of Austria, Germany, Finland, France and Netherlands. S-Euro is a combination of Greece, Italy, Portugal and Spain. The estimates of the ‘Log Euro 12 + Euro effect’ and ‘Log EU 15 + Euro effect’ are the sum of respectively ‘Log Euro 12 imports’ plus ‘Log Euro effect Euro 12 imports’ and ‘Log EU 15 imports’ plus ‘Log Euro effect EU 15 imports’. These variables are tested separately with the standard errors given in parenthesis.                                                                                                                                                                                    

Based on these estimates on the gravity equation/Viaene approach (part 4.2.2, 4.2.3 and 4.2.4) the, for this thesis, most important conclusion can be summarised as followed:
(1) The imports between the Euro 12 countries are complementary to the imports of the Euro 12 countries from the EU 15 and the introduction of the Euro increased this dependency. This implicates that the introduction of the Euro increased the trade creating effect with the EU countries that did not introduce the Euro. For the S-Euro the introduction of the Euro increased the trade creating effect, while for the N-Euro the introduction of the Euro lowered this effect but was before and after the Euro higher than the effect for the S-Euro.  

(2) The imports between the Euro 12 countries are substitutes to the imports of the Euro 12 countries from the non-EU countries and the introduction of the Euro increased this dependency. This implicates that the introduction of the Euro increased the trade diverting effect with the non-EU countries. Country group specific there is no significant dependency. 

(3) The imports of the Euro 12 countries from the EU countries that did not introduce the Euro are complements to the imports of the Euro 12 countries from the non-EU countries and the introduction of the Euro increased this dependency. This result implicates that the introduction of the Euro increased the trade creating effect with non-EU countries of the formation of the EU. After the introduction of the Euro the trade creating effect is for the S-Euro higher than for the N-Euro.  

(4) Next to this the results suggest that EU countries that introduce the Euro afterwards will export more to the Euro 12 countries. And also the EU 15 members who are or became EU member between 1995 and 2010 export more to the Euro 12 countries. Non-EU members that are or became OECD member between 1995 and 2010 have not experienced a significant effect on their exports to Euro 12 countries.   

5. Summary and Conclusion.

The purpose of this thesis was to estimate the effect of the introduction of the Euro in 2002 on the imports of the 12 countries that in 2002 introduced the Euro (Euro 12 countries). This effect is also estimated for the Northern Euro countries, the Southern Euro countries, Germany and Netherlands combined and Spain, Greece and Portugal combined in order to measure whether the effect the introduction of the Euro has had differs between these countries. First the origin and the evolution of the European Union as well as the Euro zone is described. Next the concepts of Trade Creation and Trade Diversion are applied to these forms of economic integration. Two models are used to examine the Euro effect and test whether the introduction of the Euro was Trade Creating or Trade Diverting.  


Following the method described by Truman in 1969 and applied to the formation of the EU and the Euro zone the results suggest that for all Euro 12 countries in the period after the introduction of the Euro, except for Ireland, net trade is created. For all Euro 12 countries, except for Ireland, trade is created outside the Euro zone. This amount of trade created was mainly attributable to the increase in imports from the non-EU countries. For all Euro 12 countries, except for Italy and Spain where a small amount of trade diverted inside the Euro zone, also inside the Euro zone trade is created after the introduction of the Euro. The results further indicate that in the Northern Euro 12 countries the amount of trade created inside and outside the Euro zone is relatively higher than in the Southern Euro 12 countries. But because the trends in the evolution of the different shares in domestic consumption do not clearly change after the introduction of the Euro it is not immediately clear if the net trade created is attributable to the introduction of the Euro.

To estimate the effect of the Euro on imports the gravity equation, expanded with several additional effects, is used. For all Euro 12 countries on average, the estimates suggest that the Currency Union formed in 2002 by the 12 Euro countries lowers imports from the partner CU members. When the effects of the Euro on imports is measured for the Northern and Southern Euro 12 countries separately the estimates indicate that the lowering effect of the Euro on imports for the Northern Euro 12 countries is even larger. For the Southern Euro 12 countries the estimates suggest that the Euro increases imports of these countries. Two of the additional effects in the gravity equation are the effect on imports of being EU member and the effect on imports of being OECD member. The estimates indicate that both EU and OECD member have a positive effect on imports of the Euro 12 countries.  

The estimates from the gravity equation indicate the effect on total imports of the countries concerned but a conclusion concerning the possible trade creating or trade diverting effects of the introduction of the Euro cannot be drawn from this. To estimate whether the introduction of the Euro created or diverted trade the gravity equation is extended with the method described by Viaene in 1982. The estimates suggest a trade creating effect rather than a trade diverting effect of the introduction of the Euro with respect to imports from the EU 15. This comes from the complementarity between imports between Euro 12 countries and imports of the Euro 12 countries from the EU 15 and the introduction of the Euro increased this positive dependency. Further the results suggest that the imports between the Euro 12 and the imports of the Euro 12 from the non-EU countries are substitutes and the introduction of the Euro increased this negative dependency, resulting in a trade diverting effect rather than a trade creating effect with respect to imports from the non-EU.     


Next to these conclusions on the effect of the imports between the Euro 12 countries the estimates from this model also suggest that, for the period covered in the data, the EU has a trade creating rather than a trade diverting effect. This is based on the complementarity between the imports of the Euro 12 countries from the EU 15 and the imports of the Euro 12 from the non-EU countries. It has further been shown that countries introducing the Euro after 2002 and/or became EU member between 1995 and 2010 can expect increasing exports to the Euro 12 countries.     

These conclusions are based on models which are a simplification of reality. Therefore, these results must be seen as an approximation to reality. However, these estimates of the Truman model indicate net Trade Creation for almost all countries that have introduced the Euro in 2002 since 1995, where the Northern Euro countries seem to be affected more than the Southern Euro countries. According to the concept of Trade Creation, this should result in a positive effect on welfare. But in the evolution of two of the three shares in domestic consumption no obvious effect of the introduction of the Euro can be observed. 
The estimates of the Viaene method suggest that for all Euro 12 countries combined after the introduction of the Euro the trade creating effect of the Euro 12 imports on EU 15 imports increased and the trade diverting effect of the Euro 12 imports on non-EU imports increased. Accordingly, the combined effect on welfare of the trade creating effect on EU 15 imports and trade diverting effect on non-EU imports is ambiguous.  This contradicts the results from the Truman model where there were no clear changes after 2002. A possible explanation for the different outcomes can be found in the fact that the estimates on the effects of the Euro on imports from the Viaene/gravity approach are corrected for other (fixed) effects.
Country group specific there is a significant trade creating effect with the EU 15 which is higher for the N-Euro than for the S-Euro countries and no significant trade diverting effect with the non-EU found. This is partially in line with the Truman results of the more affected N-Euro countries and the trends observed earlier. 
The results from the gravity equation however indicate that Euro 12 countries import less from countries that also have introduced the Euro. The estimated effect for the Northern and Southern countries separately indicate that these countries import respectively less and more from countries that also have introduced the Euro. Due to the current economic and financial crisis, the Euro is under pressure in different countries and the possibility that one or more countries exit the Euro zone is no longer zero. Purely looked to imports, the estimated negative effect the introduction of the Euro had on imports between the Euro countries also implicates that an exit from the Euro zone results in positive effects on imports, where the Northern Euro countries may experience an even larger positive effect on imports and the Southern Euro countries a negative effect. This combined with possible other effects of an exit from the Euro zone, whether the negative effects on imports can be considered as start-up problems and how the current crisis influences these effects may offer material for future research.
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Appendix A: Truman approach outcomes
Austria
	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,74
	0,17
	0,09
	0,74
	0,17
	0,06
	0,03

	1996
	0,73
	0,18
	0,09
	0,73
	0,18
	0,06
	0,03

	1997
	0,71
	0,19
	0,10
	0,71
	0,19
	0,06
	0,04

	1998
	0,70
	0,19
	0,10
	0,70
	0,19
	0,06
	0,04

	1999
	0,70
	0,19
	0,10
	0,70
	0,19
	0,06
	0,04

	2000
	0,66
	0,21
	0,13
	0,66
	0,21
	0,08
	0,05

	2001
	0,65
	0,21
	0,14
	0,65
	0,21
	0,09
	0,05

	2002
	0,66
	0,21
	0,13
	0,66
	0,21
	0,08
	0,05

	2003
	0,65
	0,21
	0,14
	0,65
	0,21
	0,08
	0,05

	2004
	0,62
	0,23
	0,15
	0,62
	0,23
	0,10
	0,06

	2005
	0,61
	0,23
	0,16
	0,61
	0,23
	0,11
	0,05

	2006
	0,59
	0,24
	0,18
	0,59
	0,24
	0,12
	0,05

	2007
	0,58
	0,23
	0,18
	0,58
	0,23
	0,13
	0,06

	2008
	0,59
	0,22
	0,19
	0,59
	0,22
	0,13
	0,06

	2009
	0,65
	0,19
	0,15
	0,65
	0,19
	0,11
	0,05

	2010
	0,61
	0,21
	0,18
	0,61
	0,21
	0,13
	0,06


Germany

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,82
	0,08
	0,10
	0,82
	0,08
	0,03
	0,07

	1996
	0,81
	0,08
	0,11
	0,81
	0,08
	0,03
	0,07

	1997
	0,79
	0,09
	0,12
	0,79
	0,09
	0,04
	0,08

	1998
	0,78
	0,09
	0,13
	0,78
	0,09
	0,04
	0,09

	1999
	0,77
	0,10
	0,13
	0,77
	0,10
	0,04
	0,09

	2000
	0,74
	0,11
	0,16
	0,74
	0,11
	0,05
	0,11

	2001
	0,74
	0,10
	0,16
	0,74
	0,10
	0,05
	0,11

	2002
	0,75
	0,10
	0,15
	0,75
	0,10
	0,05
	0,10

	2003
	0,74
	0,10
	0,16
	0,74
	0,10
	0,05
	0,10

	2004
	0,72
	0,11
	0,17
	0,72
	0,11
	0,06
	0,11

	2005
	0,71
	0,11
	0,18
	0,71
	0,11
	0,06
	0,13

	2006
	0,67
	0,12
	0,21
	0,67
	0,12
	0,06
	0,15

	2007
	0,66
	0,13
	0,22
	0,66
	0,13
	0,07
	0,15

	2008
	0,65
	0,12
	0,23
	0,65
	0,12
	0,07
	0,16

	2009
	0,70
	0,10
	0,19
	0,70
	0,10
	0,06
	0,13

	2010
	0,66
	0,11
	0,23
	0,66
	0,11
	0,07
	0,16


Spain

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,06

	1996
	0,81
	0,11
	0,08
	0,81
	0,11
	0,02
	0,06

	1997
	0,79
	0,12
	0,09
	0,79
	0,12
	0,02
	0,07

	1998
	0,79
	0,12
	0,09
	0,79
	0,12
	0,02
	0,07

	1999
	0,78
	0,13
	0,10
	0,78
	0,13
	0,03
	0,07

	2000
	0,75
	0,13
	0,11
	0,75
	0,13
	0,03
	0,09

	2001
	0,76
	0,13
	0,11
	0,76
	0,13
	0,03
	0,08

	2002
	0,77
	0,12
	0,10
	0,77
	0,12
	0,02
	0,08

	2003
	0,78
	0,12
	0,10
	0,78
	0,12
	0,02
	0,08

	2004
	0,77
	0,12
	0,11
	0,77
	0,12
	0,02
	0,08

	2005
	0,77
	0,12
	0,11
	0,77
	0,12
	0,02
	0,09

	2006
	0,77
	0,12
	0,12
	0,77
	0,12
	0,02
	0,10

	2007
	0,75
	0,12
	0,13
	0,75
	0,12
	0,02
	0,11

	2008
	0,76
	0,10
	0,14
	0,76
	0,10
	0,02
	0,11

	2009
	0,81
	0,08
	0,10
	0,81
	0,08
	0,02
	0,08

	2010
	0,79
	0,09
	0,13
	0,79
	0,09
	0,02
	0,10


Finland

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,76
	0,08
	0,16
	0,76
	0,08
	0,06
	0,10

	1996
	0,74
	0,09
	0,17
	0,74
	0,09
	0,07
	0,10

	1997
	0,73
	0,09
	0,18
	0,73
	0,09
	0,07
	0,11

	1998
	0,73
	0,10
	0,17
	0,73
	0,10
	0,07
	0,10

	1999
	0,74
	0,09
	0,17
	0,74
	0,09
	0,07
	0,11

	2000
	0,69
	0,10
	0,21
	0,69
	0,10
	0,08
	0,13

	2001
	0,72
	0,09
	0,19
	0,72
	0,09
	0,07
	0,11

	2002
	0,74
	0,09
	0,17
	0,74
	0,09
	0,07
	0,10

	2003
	0,74
	0,09
	0,17
	0,74
	0,09
	0,07
	0,10

	2004
	0,73
	0,09
	0,18
	0,73
	0,09
	0,07
	0,11

	2005
	0,71
	0,10
	0,20
	0,71
	0,10
	0,08
	0,12

	2006
	0,67
	0,10
	0,22
	0,67
	0,10
	0,08
	0,14

	2007
	0,66
	0,11
	0,23
	0,66
	0,11
	0,08
	0,16

	2008
	0,65
	0,10
	0,24
	0,65
	0,10
	0,08
	0,16

	2009
	0,74
	0,08
	0,17
	0,74
	0,08
	0,06
	0,12

	2010
	0,71
	0,09
	0,20
	0,71
	0,09
	0,06
	0,14


France

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,83
	0,09
	0,08
	0,83
	0,09
	0,02
	0,06

	1996
	0,83
	0,09
	0,08
	0,83
	0,09
	0,02
	0,06

	1997
	0,81
	0,09
	0,09
	0,81
	0,09
	0,02
	0,07

	1998
	0,81
	0,10
	0,09
	0,81
	0,10
	0,02
	0,07

	1999
	0,80
	0,10
	0,10
	0,80
	0,10
	0,03
	0,07

	2000
	0,78
	0,11
	0,11
	0,78
	0,11
	0,03
	0,08

	2001
	0,79
	0,10
	0,11
	0,79
	0,10
	0,03
	0,08

	2002
	0,80
	0,10
	0,10
	0,80
	0,10
	0,03
	0,07

	2003
	0,81
	0,10
	0,09
	0,81
	0,10
	0,02
	0,07

	2004
	0,80
	0,10
	0,10
	0,80
	0,10
	0,02
	0,07

	2005
	0,79
	0,11
	0,10
	0,79
	0,11
	0,02
	0,08

	2006
	0,78
	0,11
	0,11
	0,78
	0,11
	0,03
	0,08

	2007
	0,77
	0,11
	0,12
	0,77
	0,11
	0,03
	0,09

	2008
	0,77
	0,11
	0,12
	0,77
	0,11
	0,03
	0,10

	2009
	0,80
	0,09
	0,11
	0,80
	0,09
	0,02
	0,08

	2010
	0,78
	0,10
	0,12
	0,78
	0,10
	0,02
	0,10


Greece

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,83
	0,11
	0,07
	0,83
	0,11
	0,02
	0,05

	1996
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,06

	1997
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,05

	1998
	0,81
	0,11
	0,08
	0,81
	0,11
	0,03
	0,06

	1999
	0,80
	0,11
	0,08
	0,80
	0,11
	0,02
	0,06

	2000
	0,80
	0,10
	0,11
	0,80
	0,10
	0,02
	0,08

	2001
	0,81
	0,09
	0,10
	0,81
	0,09
	0,02
	0,07

	2002
	0,82
	0,08
	0,10
	0,82
	0,08
	0,02
	0,08

	2003
	0,81
	0,09
	0,10
	0,81
	0,09
	0,02
	0,08

	2004
	0,81
	0,10
	0,10
	0,81
	0,10
	0,02
	0,07

	2005
	0,81
	0,09
	0,10
	0,81
	0,09
	0,02
	0,08

	2006
	0,79
	0,09
	0,11
	0,79
	0,09
	0,02
	0,09

	2007
	0,79
	0,09
	0,11
	0,79
	0,09
	0,02
	0,09

	2008
	0,78
	0,09
	0,12
	0,78
	0,09
	0,02
	0,10

	2009
	0,82
	0,08
	0,10
	0,82
	0,08
	0,02
	0,08

	2010
	0,82
	0,07
	0,11
	0,82
	0,07
	0,02
	0,09


Ireland

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,42
	0,11
	0,47
	0,42
	0,11
	0,22
	0,25

	1996
	0,45
	0,11
	0,44
	0,45
	0,11
	0,21
	0,24

	1997
	0,42
	0,12
	0,47
	0,42
	0,12
	0,22
	0,25

	1998
	0,35
	0,12
	0,53
	0,35
	0,12
	0,23
	0,29

	1999
	0,35
	0,13
	0,53
	0,35
	0,13
	0,23
	0,29

	2000
	0,30
	0,14
	0,56
	0,30
	0,14
	0,24
	0,32

	2001
	0,30
	0,14
	0,55
	0,30
	0,14
	0,26
	0,29

	2002
	0,40
	0,12
	0,48
	0,40
	0,12
	0,22
	0,25

	2003
	0,55
	0,10
	0,36
	0,55
	0,10
	0,15
	0,21

	2004
	0,57
	0,10
	0,33
	0,57
	0,10
	0,14
	0,20

	2005
	0,58
	0,10
	0,32
	0,58
	0,10
	0,14
	0,19

	2006
	0,60
	0,09
	0,30
	0,60
	0,09
	0,13
	0,17

	2007
	0,62
	0,09
	0,29
	0,62
	0,09
	0,13
	0,16

	2008
	0,62
	0,09
	0,29
	0,62
	0,09
	0,13
	0,16

	2009
	0,63
	0,08
	0,29
	0,63
	0,08
	0,12
	0,17

	2010
	0,59
	0,09
	0,32
	0,59
	0,09
	0,13
	0,19


Italy

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,06

	1996
	0,84
	0,09
	0,08
	0,84
	0,09
	0,02
	0,06

	1997
	0,83
	0,09
	0,08
	0,83
	0,09
	0,02
	0,06

	1998
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,06

	1999
	0,82
	0,10
	0,08
	0,82
	0,10
	0,02
	0,06

	2000
	0,79
	0,10
	0,11
	0,79
	0,10
	0,03
	0,08

	2001
	0,79
	0,10
	0,11
	0,79
	0,10
	0,03
	0,08

	2002
	0,80
	0,10
	0,10
	0,80
	0,10
	0,02
	0,08

	2003
	0,80
	0,10
	0,10
	0,80
	0,10
	0,02
	0,07

	2004
	0,80
	0,10
	0,10
	0,80
	0,10
	0,02
	0,08

	2005
	0,79
	0,10
	0,11
	0,79
	0,10
	0,03
	0,09

	2006
	0,77
	0,10
	0,13
	0,77
	0,10
	0,03
	0,10

	2007
	0,76
	0,11
	0,13
	0,76
	0,11
	0,03
	0,10

	2008
	0,76
	0,10
	0,14
	0,76
	0,10
	0,03
	0,11

	2009
	0,81
	0,09
	0,11
	0,81
	0,09
	0,02
	0,08

	2010
	0,77
	0,10
	0,13
	0,77
	0,10
	0,03
	0,11


Netherlands

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,61
	0,19
	0,20
	0,61
	0,19
	0,06
	0,14

	1996
	0,60
	0,18
	0,21
	0,60
	0,18
	0,06
	0,16

	1997
	0,56
	0,20
	0,25
	0,56
	0,20
	0,07
	0,17

	1998
	0,60
	0,17
	0,23
	0,60
	0,17
	0,06
	0,17

	1999
	0,59
	0,16
	0,24
	0,59
	0,16
	0,06
	0,18

	2000
	0,47
	0,17
	0,37
	0,47
	0,17
	0,07
	0,30

	2001
	0,49
	0,16
	0,35
	0,49
	0,16
	0,06
	0,29

	2002
	0,53
	0,16
	0,31
	0,53
	0,16
	0,05
	0,25

	2003
	0,54
	0,17
	0,29
	0,54
	0,17
	0,05
	0,24

	2004
	0,51
	0,18
	0,31
	0,51
	0,18
	0,05
	0,26

	2005
	0,48
	0,18
	0,34
	0,48
	0,18
	0,05
	0,29

	2006
	0,44
	0,20
	0,36
	0,44
	0,20
	0,06
	0,31

	2007
	0,43
	0,20
	0,37
	0,43
	0,20
	0,06
	0,31

	2008
	0,40
	0,20
	0,40
	0,40
	0,20
	0,06
	0,34

	2009
	0,49
	0,17
	0,34
	0,49
	0,17
	0,05
	0,29

	2010
	0,40
	0,19
	0,41
	0,40
	0,19
	0,06
	0,35


Portugal

	Year
	Domestic Share ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineuro/d)
	Domestic Share        ((p-x)/d)
	Partner Share (Ieuro/d)
	Outside share (Ineu/d)
	EU share (Ieu/d)

	1995
	0,74
	0,17
	0,09
	0,74
	0,17
	0,02
	0,06

	1996
	0,75
	0,17
	0,08
	0,75
	0,17
	0,02
	0,06

	1997
	0,73
	0,18
	0,09
	0,73
	0,18
	0,03
	0,06

	1998
	0,73
	0,18
	0,09
	0,73
	0,18
	0,03
	0,06

	1999
	0,72
	0,19
	0,09
	0,72
	0,19
	0,03
	0,06

	2000
	0,70
	0,20
	0,10
	0,70
	0,20
	0,03
	0,07

	2001
	0,71
	0,20
	0,09
	0,71
	0,20
	0,02
	0,07

	2002
	0,73
	0,19
	0,08
	0,73
	0,19
	0,02
	0,06

	2003
	0,73
	0,19
	0,08
	0,73
	0,19
	0,02
	0,06

	2004
	0,67
	0,19
	0,14
	0,67
	0,19
	0,02
	0,12

	2005
	0,72
	0,18
	0,10
	0,72
	0,18
	0,02
	0,08

	2006
	0,70
	0,19
	0,11
	0,70
	0,19
	0,02
	0,09

	2007
	0,70
	0,19
	0,11
	0,70
	0,19
	0,02
	0,09

	2008
	0,69
	0,19
	0,12
	0,69
	0,19
	0,02
	0,10

	2009
	0,73
	0,18
	0,09
	0,73
	0,18
	0,02
	0,07

	2010
	0,71
	0,19
	0,10
	0,71
	0,19
	0,02
	0,08


Appendix B: Euro 12 countries imports model (formula (5)) 
IMPORTShit = β0 + β1EUROhit + β2GDPht + β3GDPit + (β4DISTANCEhi + β5CONTIGhi + β6COMLANGhi + β7COLONYhi) + β8EUhit + β9OECDhit + τh + ρhi + λt + σi + uhit
Where:
h 

= one of the Euro 12 countries,

i 
= one of the non-Euro countries,

IMPORTShit  
= the natural logarithm of h’s total imports from i at time t,

EUROhit
= dummy variable with a value of 1 if both countries have the Euro as common currency at time t and a value of 0 if not, 

GDPht

= the natural logarithm of the Gross Domestic Product in h at time t,

GDPit

= the natural logarithm of the Gross Domestic Product in i at time t,

DISTANCEhi
= the natural logarithm of the distance between country h and i,

CONTIGhi (COMLANGhi, COLONYhi, EUhit, OECDhit) = dummy variable with a value of 1 if both countries share borders (speak the same language, have (had) a colonial relationship, are European Union member at time t, are OECD member at time t) and a value of 0 if not,

τh (ρhi, λt, σi)
= variable to correct for fixed country (fixed country pair, fixed time, fixed partner effects),

uhit

= disturbance term.

Appendix C: Imports between Euro 12 model (formula (6))
IMPORTShit = β0 + (β1EUROhit) + β2GDPht + β3GDPit + (β4DISTANCEhi + β5CONTIGhi + β6COMLANGhi + β7COLONYhi) + α1∑IMPORTShjt + α2EURO2002*∑IMPORTShjt + α3∑IMPORTShkt + α4EURO2002*∑IMPORTShkt + τh + ρhi + λt + σi + uhit

Where:
h 

= one of the Euro 12 countries,

i 
= one of the Euro 12 countries but not h,
j


= one of the EU 15 countries,

k


= one of the non-EU countries, 

IMPORTShit  
= the natural logarithm of h’s total imports from i at time t,

EUROhit
= dummy variable with a value of 1 if both countries have the Euro as common currency at time t and a value of 0 if not, 

GDPht

= the natural logarithm of the Gross Domestic Product in h at time t,

GDPit

= the natural logarithm of the Gross Domestic Product in i at time t,

DISTANCEhi
= the natural logarithm of the distance between country h and i,

CONTIGhi (COMLANGhi, COLONYhi, EURO2002) = dummy variable with a value of 1 if both countries share borders, (speak the same language, have (had) a colonial relationship, year is ≥2002) and a value of 0 if not,  
IMPORTShjt
= the natural logarithm of home country’s total imports from j at time t, 

IMPORTShkt
= the natural logarithm of home country’s total imports from k at time t, 

τh (ρhi, λt, σi)
= variable to correct for fixed country (fixed country pair, fixed time, fixed partner effects),

uhit

= disturbance term.
Appendix D: Euro 12 from EU 15 imports model
IMPORTShit = β0 + β1EUROhit + β2GDPht + β3GDPit + (β4DISTANCEhi + β5CONTIGhi + β6COMLANGhi + β7COLONYhi) + β8EUhit + β9OECDhit + α1∑IMPORTShjt + α2EURO2002*∑IMPORTShjt + α3∑IMPORTShkt + α4EURO2002*∑IMPORTShkt + τh + ρhi + λt + σi + uhit 
Where:
h 

= one of the Euro 12 countries,

i 
= one of the EU 15 countries,
j


= one of the Euro 12 countries but not h,

k


= one of the non-EU countries, 

IMPORTShit  
= the natural logarithm of h’s total imports from i at time t,

EUROhit
= dummy variable with a value of 1 if both countries have the Euro as common currency at time t and a value of 0 if not, 

GDPht

= the natural logarithm of the Gross Domestic Product in h at time t,

GDPit

= the natural logarithm of the Gross Domestic Product in i at time t,

DISTANCEhi
= the natural logarithm of the distance between country h and i,

CONTIGhi (COMLANGhi, COLONYhi, EURO2002) = dummy variable with a value of 1 if both countries share borders, (speak the same language, have (had) a colonial relationship, year is ≥2002) and a value of 0 if not,  
IMPORTShjt
= the natural logarithm of home country’s total imports from j at time t, 

IMPORTShkt
= the natural logarithm of home country’s total imports from k at time t, 
τh (ρhi, λt, σi)
= variable to correct for fixed country (fixed country pair, fixed time, fixed partner effects),

uhit

= disturbance term.

Appendix E: Euro 12 from non-EU imports model
IMPORTShit = β0 + β1GDPht + β2GDPit + (β3DISTANCEhi + β4CONTIGhi + β5COMLANGhi + β6COLONYhi) + β7OECDhit + α1∑IMPORTShjt + α2EURO2002*∑IMPORTShjt + α3∑IMPORTShkt + α4EURO2002*∑IMPORTShkt + τh + ρhi + λt + σi + uhit
    

Where:
h 

= one of the Euro 12 countries,

i 
= one of the non-EU countries,

j


= one of the Euro 12 but not h,

k


= one the EU 15 countries, 

IMPORTShit  
= the natural logarithm of h’s total imports from i at time t,

GDPht

= the natural logarithm of the Gross Domestic Product in h at time t,

GDPit

= the natural logarithm of the Gross Domestic Product in i at time t,

DISTANCEhi
= the natural logarithm of the distance between country h and i,

CONTIGhi (COMLANGhi, COLONYhi, EURO2002) = dummy variable with a value of 1 if both countries share borders, (speak the same language, have (had) a colonial relationship, year is ≥2002) and a value of 0 if not,  
 IMPORTShjt
= the natural logarithm of home country’s total imports from j at time t, 

IMPORTShkt
= the natural logarithm of home country’s total imports from k at time t, 
τh (ρhi, λt, σi)
= variable to correct for fixed country (fixed country pair, fixed time, fixed partner effects),

uhit

= disturbance term.
� An RTA that is in force and covers both goods and services is counted as 2 RTAs, while in practice this is physically one RTA. This explains the difference in the RTAs in force (336) and physically active RTAs (223). 


� The 12 countries where the Euro was introduced in 2002 are: Austria, Belgium, Germany, Greece, Finland, France, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain. These countries are in the remainder of this thesis indicated as the Euro 12 zone or area.


� The 5 countries that entered the Euro zone after the induction in 2002 are: Cyprus, Estonia, Malta, Slovakia and Slovenia.


� In the remainder of this thesis the European Union countries, beside the Euro 12 countries are indicated as the EU 15 countries.


� In the remainder of this thesis the OECD countries and BRIC, beside the EU 15 and Euro 12 countries are indicated as the non-EU countries.


� This part is based on data from the European Union history (online).


� Figure 2.1 gives a graphical representation of the gradual expansion of the EU and the Euro zone. 


� Part 3.1 is based on the theory described in Suranovic, International Trade: Theory and Policy, chapter 9 section 10 (2000) and applied to the formation of the European Union and the Euro area.


� Country A is assumed to be a small area, compared to country B and C, and has no influence on international prices.


� Country A is assumed to be a small area, compared to country B, C and D, and has no influence on international prices.


� After distinction is made between prices from the part of the EU that did and did not introduce the Euro, respectively country B and C, it becomes clear that before the introduction of the Euro country A imports from country C.


� In case 3 there is (internal) trade creation when the non-member country share stays constant and (external) trade diversion when the non-member country share decreases and (internal) trade creation since total imports increase.


� In the model described in the paper written by Truman in 1969 the assumption is made that if the EEC was not formed and because of this, tariffs did not change the three shares in domestic consumption would have remained the same. This assumption applied to the model used in this thesis is a bit different because we are looking for a change in the trend, the assumption made is that if the Euro was not introduced and because of this there were no common currency advantages the trend in the three shares in domestic consumption would have remained the same.


� Figure 4.1, 4.2 and 4.3 are own compilations based on data from the COMTRADE database.


� In this thesis the physical introduction of the Euro (2002) and not the prior introduction of the Euro for financial and commercial transactions only is chosen as the moment of transition to the Euro. A reason for this is that Greece only two years later introduced the Euro for financial and commercial transactions but in 2002, together with the other 11 countries have introduced the Euro physically. 


� Figure 4.5 and 4.6 are own compilations based data from the COMTRADE database.


� As a measure for total world imports, because of the availability of data, imports of OECD countries and Brazil, Russia, India and China are used. Imports of OECD countries and BRIC counts for the period 1995-2010 around 80 percent of total world imports.


� 2002 is taken as the year the Euro 12 countries had a common currency because Greece introduced the Euro for financial and commercial transactions two years after the other 11 countries and in 2002 the 12 countries simultaneously physically introduced the Euro.  


� Although the OECD is not a type of a RTA, the effect of OECD membership is included in the model because it defines itself as: ‘a forum in which governments can work together to share experiences and seek solutions to common problems’ (OECD [online]) and membership could therefore have an effect on imports.  


� For a piecewise explanation of the formula see appendix B.


� It should be noted, however that this sum of imports is the sum of the imports from the 15 countries from 1995 to 2010, but 12 of this 15 countries only became EU member after 2004.


� In the remainder of this chapter bilateral imports are referred to as just imports.


� For a piecewise explanation of the formula see appendix C.


� Because for the complete period covered in this test (1995-2010) the value for the EU and OECD dummy for the Euro 12 countries is 1, these variable are omitted in the test.


� For the changes in formula (6) see appendix D. 


� For the changes in formula (6) see appendix E.


� In this model, in contrast to the Truman model, France is added to the group of the Northern European Euro countries. This is because in the period covered in the data France more suited to the Northern member states than the Southern.   


� Exp(-0.22) ≈ 0.8 (or 80%), this number corresponds to the effect on imports expressed in a multiplicative factor (percentage). In the remainder of this paper the multiplicative factors (percentages) corresponding to the estimated effect on the logarithm of imports of the Euro countries are calculated the same way.


� Slovenia introduced the Euro in 2007, Cyprus and Malta in 2008 and Slovakia in 2009. Estonia introduced the Euro in 2011 but this is outside the period covered in the data.






