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Abstract

This thesis investigates the trade effects of Euro adoption for Cyprus, Malta, the Slovak Republic and Slovenia. These countries are the first out of the ten 2004 EU entrants to give up their sovereign monetary policy in order to join EMU and commit themselves fully to the European ideal. In order to shed light on the theoretical debate on the benefits of a currency union versus the lost control over monetary policy, this thesis inquires into the trade effects brought about by Euro adoption by these new EMU members amidst the financial and European debt crisis. By using a panel of data comprising export data of 36 countries over 12 years (2000-2011) and using the gravity model with country-pair fixed effects with time fixed effects, two sets of hypotheses are tested. The first set inquires into the trade effects per country compared to all other countries in the sample. The results show that all four countries except for Cyprus display an increase in total trade. Evidence of trade creation is found for Slovenia and the Slovak Republic, since both countries showed an increase in trade with countries inside and outside EMU since they adopted the Euro. Cyprus displayed a drop in total trade, which is explained by a severe drop in trade with countries outside EMU, hinting at trade diversion. In the second set of hypotheses the average trade effects of the new EMU members is compared to that of the average of the ten 2004 EU entrants. The results show that the average growth in total trade of the new EMU members has been less than that of the 2004 EU entrants since 2007. When looking at trade with specific trading partners no evidence was found that the new EMU members traded less with existing EMU members, but there is evidence that they traded less with countries outside EMU, compared to the 2004 EU entrants’ average. However, when Cyprus is excluded from both the new EMU members and the 2004 EU entrant group, the new EMU members no longer show a deviating trade pattern compared to the 2004 EU entrant group. This leads to the conclusion that the lost control over monetary policy is, for the given moment, a too costly trade-off given the lacking of any marginal increase in trade compared to the 2004 EU entrants.
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1. [bookmark: _Toc353348772]Introduction

The effects of joining a common currency area are a widely discussed topic in international economics. The question of whether the benefits brought about by reduced barriers to trade outweigh the loss in macroeconomic flexibility remains debated, with this discussion gaining intensity during periods of economic downfall. The most recent and famous creation of a common currency area is the Euro zone. The ever-increasing economic cooperation of the members of the European Union had resulted in decades of economic stability and prosperity. With these highly integrated economies, the next step forward in reducing barriers to trade was the creation of the European Economic and Monetary Union (EMU) and the adoption of the Euro as their common currency.
The economic success of the EU as well as the recent successful adoption of the Euro was not exclusively meant for Western European states, and so in 2004 and 2007 a total of twelve countries in central, Eastern and Mediterranean Europe joined the EU.[footnoteRef:1] Along with their EU accessions these new entrants had to adopt an EMU convergence path that would lead the way to swift Euro adoption. It remains a question however whether joining EMU through this one-size-fits-all approach is in the best interest of the new EU entrants. Not all countries benefit to the same extent of reduced barriers to trade, nor are all countries capable of handling the loss in macroeconomic flexibility. First of all, although the countries in central and Eastern Europe have in recent years increasingly focused their trade relations to Western Europe, the EU accession had only occurred a few years ago. Therefore trade integration might not have reached similar levels as the Western European countries, let alone optimal levels for the adoption of a common currency. Secondly, given the unstable, often credit-financed, growth witnessed in most of the central and Eastern European states, an independent monetary policy is a very important macroeconomic tool to deal with unanticipated shocks in capital flows. The question therefore remains whether the benefits of reduced barriers to trade in a currency union would outweigh the loss in macroeconomic flexibility. This thesis will deal with the former part of this question by shedding light on the trade effects of Euro adoption for the new EMU members.  [1:  In 2004 Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovak Republic and Slovenia joined the EU, followed by Bulgaria and Romania in 2007.] 

Out of the group of countries that entered the EU in 2004 five states have recently adopted the Euro. These newest EMU members are Slovenia (2007), Malta and Cyprus (2008), the Slovak Republic (2009) and, most recently, Estonia (2011). Although the effects of Euro adoption for the initial EMU countries have been subject to extensive analysis, on average resulting in positive trade effects, no such analysis has yet been done for the newest EMU members. Multiple predictions on the potential trade effects of Euro adoption by the new EU members however have been made, but these resulted in diverging outcomes dependent on the use of data and model specification. Now that enough years have passed, sufficient trade data has been accumulated to do a proper analysis of the early evidence on the trade effects of Euro adoption. This is done with the aim of providing insight into, at least on the short-term, trade effects of joining EMU. This aim is converted into the following research question:
	Did Euro adoption increase trade for the newest EMU members?
The analysis done to answer this question can provide insight into whether the decision of the respective countries to join EMU has been a correct one at that time. It can also function as an indicator for other states who are considering adopting the Euro in the future. 
The results of this research show that Malta, the Slovak Republic and Slovenia display an increase in total trade since Euro adoption. Continuing, even evidence of trade creation by Slovenia and the Slovak Republic is found since both countries traded more with countries inside and outside EMU since they adopted the Euro. Cyprus on other hand displayed a drop in total trade, which is explained by a severe drop in trade with countries outside EMU, hinting at trade diversion. However, when excluding Cyprus and comparing the trade effects of Euro adoption of the new EMU members as a group to the average growth in trade by the ten 2004 EU entrants over the same period, no significant deviating patterns arise. This leads to the conclusion that, given the time span of the few number of years in EMU, the new EMU members did not realize a larger increase in trade (1) in total, (2) with existing EMU countries and (3) with countries outside EMU, compared to the average of the 2004 EU entrants. Given this lacking of any marginal increase in trade by the new EMU members compared to the 2004 EU entrants, the lost control over sovereign monetary policy is, for now, regarded as a too costly trade-off for Euro adoption. 
This thesis is constructed as follows. Chapter 2 will provide a short review of the general theoretical debate on the creation or adoption of a common currency. Chapter 3 will then review some of the empirical literature on the currency union trade effect, with a specific focus on EMU and the predicted trade effects for the 2004 EU entrants. Chapter 4 will present the hypotheses that are tested at a later stage in order to answer the research question. Chapter 5 will discuss the theory and evolution of the gravity model, as well as present the different specifications of the model, which will be used to test the hypotheses. Chapter 6 will test whether the theoretical model actually fits with the panel of data at hand, and will select the most appropriate specification for hypotheses testing. In chapter 7 the hypotheses are tested and the empirical results presented. Chapter 8 conducts causality tests on the results found in the previous chapter, as well as tests for robustness in these results by making changes in the data. Chapter 9 discusses some extensions of the results found in chapter 7 and presents an answer to a disagreement amongst authors on who gains most by joining a currency union. Finally, chapter 10 will conclude the outcome of the thesis, as well as present some policy recommendations and suggestions for further research. 


2. [bookmark: _Toc353180785][bookmark: _Toc353348773]Theoretical Background

This chapter will shortly cover multiple economic theories that are relevant for a thesis on trade effects of a currency union. It will start off with the Mundell-Fleming model and the effectiveness of economic policy instruments a sovereign state has at its disposal. After this an elaboration of the pros and cons of a currency union will be discussed, followed by a discussion on the theoretical trade effects of a currency union. 
2.1 [bookmark: _Toc353348774] 	Economic Policy
 (
Box 
2-1
 - Capital Controls
) (
States can choose whether to apply capital controls or not. Capital controls can be used to control for the flow of capital into and out of a country. Applying capital controls can make a state less vulnerable to speculative attacks by foreign investors, while it can also help control price bubbles. The Washington Consensus in the 1980s and 1990s however has always dictated free flow of capital in the Western world as well as for states in need of IMF or World Bank funding. A free flow of capital gives way for optimal allocation of capital which, when not restricted by capital controls, in theory will find its way to the most efficient investments available. Although this is a valued theory which has led to extremely efficient money markets in some parts of the world, the combination of fixed exchange rates and t
he free flow of capital also lie
 at the heart of the cause of the Asian financial crisis in 1998-1999.
)In economic policy a sovereign state can choose different types of policy instruments to steer an economy. These policy options are the type of exchange rate regime and the use of fiscal and/or monetary policy. One could add the possible application of capital controls, which is shortly discussed in Box 1, but this is otherwise left out of the analysis. Not all combinations of type of exchange rate regime and monetary or fiscal policy lead to efficient use of the chosen policy instrument, and not all combinations have the same effect in the long and short run. At the basis of this lies the Mundell-Fleming model. This model, focusing on short run economic policy analysis, states that economic growth can be achieved by either fiscal or monetary policy, but only with the correct corresponding exchange rate regime.[footnoteRef:2]  [2:  In order to refrain from too many details, the focus will be on small economies, leaving out larger economies that affect world prices. For detailed elaboration, see Fleming (1962), Mundell (1962), Mundell (1963). ] 

2.1.1 [bookmark: _Toc353348775]Type of Exchange Rate Regime
An exchange rate is the relative price of one currency expressed as another currency. Exchange rates are necessary for cross border transactions when goods, services or any form of capital are bought from countries with a different currency. Since international trade and capital flows grew significantly in the previous century, so did the need for expressing foreign prices in domestic prices, and vice versa. When domestic and foreign prices can be compared by expressing them in the same currency, this will create transparency in the market, helping agents find the best available option. Forces of demand and supply will equalize prices over different countries, leading to the Law of One Price (LOP). The theoretical reasoning behind the LOP is that identical goods should have identical prices everywhere in the world.[footnoteRef:3] Several types of exchange rate regimes exist that should accommodate the LOP, of which the classical ones are the fixed and the floating exchange rate regime (Van Marrewijk, 2007). More hybrid versions of exchange rate regimes exist, such as a freely floating exchange rate within bands, or a currency pegged to a basket of other currencies. For briefness sake, however, only the classical ones will shortly be discussed. [3:  Empirics investigating this law often do not find results in line with theory (Van Marrewijk, 2007). This can be explained by the Balassa-Samuelson effect, which proposes that not all goods are tradable and therefore prices can differ among states due to different prices of non-tradable goods, which make up a part of production costs.] 

If a country has a fixed exchange rate this means that if the LOP is to hold, then prices should be fully flexible in order to adapt, given the fixed exchange rate, to the foreign price levels. When domestic prices are lower than foreign prices this will increase demand for domestic goods and thus the demand for the domestic currency. This demand has to be met by the central bank in order to uphold the fixed exchange rate, which is done through selling domestic currency and buying foreign currency. This will increase in the domestic money stock so that the increased demand for domestic goods will pressure prices upwards until they are equal to foreign prices (Van Marrewijk, 2007). 
In the situation where a country has a floating exchange rate this mechanism will automatically adjust relative prices so that the market is in equilibrium. When price levels do not fulfill the LOP condition, the floating exchange rate mechanism, through market forces of supply and demand of both currencies, changes the relative prices so that equilibrium is (re-)established (Van Marrewijk, 2007). The same occurs when there is a change in the interest rates in either of the countries. For example, when a higher interest can be earned abroad, this increases the demand for the foreign currency. This increased demand causes a change in the exchange rate and thus a change in the relative price of the currencies involved, till the LOP condition is again fulfilled. 
So dependent on the type of exchange rate regime used either the price level or the exchange rate has to change.
2.1.2 [bookmark: _Toc353348776]Fiscal or Monetary Policy?
When a country has chosen its type of exchange rate regime, it subsequently chooses the appropriate type of policy to stimulate its economy. A country can choose to either apply monetary policy or fiscal policy (Van Marrewijk, 2007). Both policy approaches aim at expanding the monetary base in order to stimulate investment so that an economy can grow. In the monetary policy approach this is done by expanding the credit base in an economy, for example by lowering interest rates which banks have to pay to the central bank, or by lowering the reserve requirement. The fiscal policy approach entails lowering taxes or granting subsidies for investments. However, not each type of policy is effective under all types of exchange rate regime, which will shortly be elaborated next. 
If a country has a particularly important trading partner it might fix its exchange rate to the currency of this major trading partner in order to eliminate exchange risk. Now if due to business cycle evolution an economy is in recession and there is a need to stimulate this economy, the choice can be made between either monetary or fiscal policy. If monetary policy is chosen, a way to expand the credit base is to lower the interest rate charged by the central bank to commercial banks, so that investment opportunities become more profitable than interest earned on savings. The result of this however is that a higher interest rate can be earned abroad. Under a fixed exchange rate regime this entails that the LOP does no longer hold. With a higher interest rate abroad the money that was supposed to stimulate domestic investment now flows out of the country, neutralizing the aimed investment boost (Van Marrewijk, 2007). If instead fiscal policy is used to stimulate the economy, domestic investments become more attractive, which results in an increased demand for domestic currency and thus, given fixed exchange rates, an increase in its price, the interest rate. This leads to an inflow of money that continues until interest rates are equalized again. With the increased monetary base due to the inflow of foreign money, money will more easily find its way to new investments, stimulating growth in the economy (Van Marrewijk, 2007). Following this limited, but intuitive, reasoning, it can be stated that under a fixed exchange rate regime, monetary policy is ineffective whereas fiscal policy ís effective, in stimulating an economy.  
In the case that a country has chosen for a floating exchange rate regime, swift adjustments in the exchange rate will uphold the LOP condition. Now if there again is a need to stimulate the economy and for this monetary policy is used, the following will happen; central bank interest rates are again lowered, so that investment opportunities become more profitable than interest earned on savings. The result of this is an increased demand for foreign currency since interest rates are higher abroad. This directly causes a shift in the exchange rate so that the LOP condition for the price of money is again fulfilled. Given this swift adjustment of the exchange rate money does not flow out of the country. Continuing, since price levels are less flexible than interest rates, domestic goods are now comparatively cheaper than foreign goods, causing an increased demand for domestic goods and thus an inflow of money, leading to the aimed monetary expansion (Van Marrewijk, 2007). When instead fiscal policy is used to stimulate an economy with a floating exchange rate regime, this again entails a reduction in taxes. The lower taxes imply better investment opportunities in the home country, creating an increase in demand for the domestic currency and thus in increase in the price of the domestic currency, the interest rate. Since this distorts the LOP condition, the increased demand causes a shift in the exchange rate. Now the LOP conditions is fulfilled again for the price of money, so that interest rates in both states earn an equal yield. Again, given relatively stickier normal price levels, and due to the appreciation of the domestic currency, foreign goods are now comparatively cheaper than domestic goods. This causes an increased demand for foreign goods and thus an outflow of money, also known as the crowding out effect, which completely offsets the aim of the fiscal expansion policy (Van Marrewijk, 2007). Here, again following a limited, but intuitive, reasoning, it can be concluded that under a floating exchange rate regime monetary policy is effective, whereas fiscal policy is ineffective, in stimulating an economy.
2.1.3 [bookmark: _Toc353348777]The Long Run
Given the above discussed combinations of either a fixed exchange rate regime with fiscal policy, or a floating exchange rate regime with monetary policy, a sovereign country can stimulate its economy as it pleases. Both policy instruments however can have negative effects in the long run, when applied in an uncontrolled fashion. The excessive use of fiscal policy negatively affects a government’s budget, potentially leading to an increase in public debt. If a government’s public debt becomes unsustainable due to excessive use of fiscal policy, public authorities can attempt to use monetary policy to expand the monetary base. In the case that this monetary expansion is not met by an outflow of money, which is contradictory to the theory, then the monetary expansion can in the long run cause inflation, something that positively affects the value of the public debt. If this does not work, authorities can consider devaluating their currency respective to the foreign currency in order to improve the economy’s competitive advantage. 
In the case of excessive use of monetary policy, low interest rates can in the long run create inflationary pressures if the increased money stock is not met by increased demand in the market. Again here public authorities can attempt to offset inflation by fiscal policy retraction. If the fiscal retraction is not accompanied by a fall in demand for domestic currency, which again is opposed to what theory prescribes, then this could temper inflationary pressures.  


2.2 [bookmark: _Toc353348778] 	Contemplations on Currency Union Membership 
 (
Box 
2
-2
 - Trade vs. Flexibility
) (
The most famous 
and recent 
example of a financially troubled state in a currency union is Greece. This state had given up its monetary policy instruments in exchange fo
r EMU membership. The increased trade however was insufficient to offset weak fiscal policy that was causing gaps in Greek public finances. The result: a partial default on Greek sovereign debt.
)With the above discussed policy instruments a country has room for maneuvering its economy. When joining a currency union however most of these instruments are given up for a shared common currency. The exchange rate mechanism with the other countries in the union disappears, while the control over the exchange rate with states outside the union is transferred to a central supranational authority, for example an independent central bank. Monetary policy instruments such as control over the interest rate charged to commercial banks is also lost and transferred to this supranational authority. Since the exchange rate of the common currency has to correct for price differentials in multiple countries, the LOP condition does no longer necessarily hold for individual countries. The result is price differentials that can cause flows of money into or out of a country, which can no longer be corrected by monetary policy. What is left for the national state is its sovereign control over its fiscal policy. Only through fiscal expansion can a state now correct for business cycle fluctuations or stimulate its economy. 
On the other hand, a currency union also has its benefits. Sharing a currency with other countries that are important trading partner takes away important barriers to trade. Prices expressed in the same currency lead to enhanced transparency in the common market, which increases competition and thus leads to an improved allocation of resources and more efficient markets. Another benefit is the elimination of the exchange rate risk. Where importers and exporters in countries with a floating exchange rate regime are subject to volatility in exchange rates, these are now eliminated for major trading partners.[footnoteRef:4] Continuing, given the high volatility a small currency under a floating exchange rate regime can have, and the corresponding foreign exchange risk associated with this, a small country, by joining a currency union, can anchor into a larger and more stable currency. This reduces the exchange risk for trade with countries outside the currency union. Finally, given that monetary policy is no longer under control of national authorities, this policy often becomes more stable when it is a shared policy. The supranational authority now in charge of the monetary policy has to adhere to its objective and comply with its mandate, two aspects that are set and decided upon by all the members of the currency union. It can be approximated that this will lead to a more stable and balanced monetary policy than an individual country would pursue.  [4:  It must be stated that the gain of the elimination of exchange risk is dependent on the degree of development of financial markets and institutions in a state, and in particular of the foreign exchange market. ] 

2.3 [bookmark: _Toc353348779] (
  
Box 2-3 - Pro's & Con's of a Currency Union
) 	Analyzing Policy Decisions
 (
Pro’s
:
Reduced barriers to trade
Price transparency
Increased market efficiency
Foreign exchange risk elimination
Less volatile exchange rates
Credible monetary policy
) (
Con’s
:
Lost control of exchange rate regime
Inefficient exchange rates
Lost control over inflation rates
Lost control over monetary policy
Only fiscal policy instruments at hand
)Given the above described arguments in favor and against the joining of a currency union (summarized in Box 2-3), a country has to carefully assess what the potential gains and losses are and come to a well founded decision. This decision will be based, amongst others, on ex ante analysis of the predicted gains and losses. However, only ex post analysis of figures and numbers can reveal whether the decision has been the correct one. Given that a country chooses not to join a currency union, the counterfactual argument is difficult to measure and therefore the correctness of the decision is hard to verify. If a country however does choose to join a currency union, one could use the pre-currency-union-period as a baseline for comparing data and so verify whether or not the decision has been the correct one. 
The best data to use for this comparative research is trade data. This is because all the advantages of a currency union would lead to an increase in international trade. Reduced barriers to trade obviously increase trade; increased price transparency should increase trade; increased market efficiency is caused by more trade; the elimination of foreign exchange risk ought to increase trade; reduced volatility of exchange rates should lead to increased trade, and finally; more credible monetary policy also reduces risk in exchange markets and therefore should also stimulate international trade. The most appropriate model to use for this type of research is the gravity model, which will be elaborated and explained in chapter 5. The next chapter will review some of the famous and relevant empirical literature, using the gravity model, on the trade effects of a currency union.
3. [bookmark: _Toc353180786][bookmark: _Toc353348780]Empirical Literature Review

In the previous chapter the theoretical concept of a currency union has been explained and elaborated. This chapter will review the empirical literature on trade effects of existing currency unions. It will start off with a review of a seminal paper by Rose (2000) on currency union trade effects and the main critiques it received. This will be followed by a review of the empirical literature on the trade effects caused by the creation of the European currency union, the EMU. Finally some articles on the predicted trade effects of EMU enlargement will be reviewed, whose’ results will be subject to comparison of the empirical analysis in chapter 6 of this thesis. 
3.1 [bookmark: _Toc353348781] 	The ‘Rose Effect’
Rose (2000) investigated in a famous paper the effects on trade of sharing a common currency. In his research he used a gravity model approach based on a sample of 186 countries, covering five years in the period of 1970 – 1990. The outcome of his analysis revealed that countries that share a common currency trade more than three times as much as countries that do not share a common currency, a figure that quickly became known in the literature as the ‘Rose effect’. Due to the extremely large ‘currency union effect’ found in this article, a wave of responses was triggered. Soon many papers followed, either presenting alternative specifications to measure the currency union effect leading to lower and more realistic results, or discussing flaws in Rose’s specification.[footnoteRef:5] These flaws can be summarizes as follows; first the question of endogeneity is not properly addressed. Rose pools all time series data and constructs one big cross sectional dataset that makes it impossible to investigate whether high levels of trade lead to the construction of a currency union, or that trade increases after the construction of a currency union. Secondly, Rose leaves out many variables that affect trade between two countries besides sharing a common currency. Control variables that account for historical ties such as former colonies or former members of large empires are omitted in his model. Thirdly, the inferences drawn by Rose are the result of the analysis of currency union that mainly exists for small, poor states that have taken on an internationally widely held currency, such as the US dollar. As the currency unions only exist in less than 1 percent of the country pairs in the sample, of which the majority comprises small and poor countries, the results are unreliable to draw inferences from, for example for the currency trade effects of the Euro. Finally the applied gravity model is not in line with the theoretical justification of the gravity model. This is best explained by Baldwin (2006) who critiques the lacking of a multilateral resistance term, or in his words the ‘relative-prices-matter term’ that captures price differences among countries.  [5:  A famous title of one of the articles presenting a lower currency union effect is of the article of Nitsch (2002): Honey, I Shrunk the Currency Union Effect on Trade] 

The opening question in Rose’s article ‘What is the effect of a common currency on international trade?’ (2000: p. 9) and the corresponding answer known as the ‘Rose effect’ lacks, as discussed, credibility as well as reliability. Although his research only inquires whether countries with a common currency trade more compared to countries that not share a currency while leaving out causality (Glick and Rose, 2001), the paper nonetheless opened a discussion on a new way of research to investigate the effects of a common currency on international trade. 
3.2 [bookmark: _Toc353348782] 	EMU Effect on International Trade
Whereas Rose’s paper focused on currency unions in general, several other authors have conducted research on the trade effects specifically of the EMU. These authors measured the early trade effects of Euro adoption in 1999 by the eleven initial EMU states. 
Bun and Klaassen (2002) were among the first to measure the trade effects of Euro adoption. They estimated the Euro effect by looking at bilateral exports in the period 1965-2001 between the fifteen EU states plus the three remaining G7 countries outside Europe (Canada, Japan and U.S.A.), thus covering three years of trade under the Euro. By applying a dynamic gravity model and controlling for foreign GDP, the real exchange rate between both states and its volatility, free trade agreements in North America and Europe and EU membership, they find that the EMU membership raises trade by 3.9% in 1999 to 9.6% in 2001, with a cumulative long-run increase of 37.8%. 
Barr et al. (2003) investigate a similar effect but instead focus only on countries in the European Free Trade Agreement (15 EU states plus Switzerland and Iceland). Opposed to Bun and Klaassen (2002) they apply the typical gravity model variables such as distance between countries, border contiguity and common language variables. They also account for the endogeneity question arising in deciding on joining a currency union, whether this is motivated by existing high levels of trade or by expected increase in trade. They do this by introducing output- and price co-movements as instrumental variables. As a result they estimate that Euro adoption leads to 29% more trade. Furthermore, although a potential effect of the creation of a monetary union, Barr et al do not find any evidence for trade diversion, meaning that overall EU trade integration is not interrupted by the introduction of the Euro.
In the same volume Micco et al. (2003) also investigate the Euro effect but instead use a shorter time period in their panel data though using a larger set of developed countries (1992-2002 for 22 countries). Besides the traditional gravity model variables they also include country pair dummies. By using these dummies the authors are better able to filter out the effects of Euro adoption by controlling for pre-Euro trade patterns. They find that the Euro increased bilateral trade amongst EMU members by 4 – 10% compared to all other country pairs, and an increase of 8 – 16% compared to non-EMU country pairs. These authors also find no evidence for trade diversion, and even witness an increase in trade of EMU states with non-EMU states, signaling a positive effect of a currency union on trade with states outside the currency union. Furthermore do these authors conduct an analysis to identify when the Euro effect hit in. This is a year before the actual adoption of the Euro, but around the time that the convergence rates were fixed. 
Flam and Nordstrom (2006) write an extension of the paper by Micco et al. (2003) but instead of analyzing bilateral trade they focus on unilateral trade in order to compared the effects of the Euro on trade from EMU states to non-EMU states, and vice versa. Furthermore, as opposed to Micco et al. who use the real exchange rate of each state with the US, Flam and Nordstrom use a better application of the theoretical foundation of the gravity model by controlling for bilateral exchange rate between both states and the average of the bilateral exchange rates with all remaining trading partners (a part of the multilateral resistance term). They apply two specifications; one to measure year by year whether trade within, from or to EMU states is larger than trade between non-EMU states. Here they find, similar to Micco et al., that the Euro effects hit in in 1998. In their second specification they measure the level effect of the Euro on exports between the period 1989-1997 and 1998-2002. For intra-EMU trade they estimate an average increase of 15%, while estimating ‘spill-over’ effects of the EMU of 8% increase in trade from EMU to non-EMU states, and a 7.5% increase between non-EMU to EMU states, displaying an increasing trend over time. 
All the above discussed papers use Rose’s (2000) paper as a basis for measuring the trade effects of the creation of the EMU. Although finding much smaller trade effects for the EMU compared to the country sample used by Rose, all papers do report positive and significant effects of Euro adoption on trade. Finally, most of the papers do not find any evidence of trade diversion and even find evidence signaling spill-over effects for trade with non-EMU states. 
3.3 [bookmark: _Toc353348783] Predicted EMU Effect on Trade in Central and Mediterranean Europe
Given the findings on the trade effect of Euro adoption for the initial EMU members, this meant promising results for further EMU enlargement. With the 2004 and 2007 EU enlargements the single European market grew and the last trade restrictions were removed. The only remaining barriers are the different currencies within this single market. Based on the positive trade effects witnessed by the Euro introduction, the expectation was that Euro adoption by the new EU members would also have similar effects on trade. Following this reasoning, several authors have conducted research on the anticipated trade effects the Euro would cause in the new EU countries. 
Maliszewka (2004) was among the first to make a prediction on the trade effect to be gained by CEE states if they were to adopt the Euro as their national currency. By applying the same basic gravity model as Micco et al. (2003) and by using similar country data, she finds that a common currency increases trade between states between 6 – 26%. Using these coefficients she makes a prediction on potential gains in trade for the CEE states, for which she finds potential positive gains in trade for Latvia, Lithuania, Poland and Slovenia. For Czech Republic, Estonia, Hungary and Slovak Republic her findings indicate that these economies are already well integrated with the existing EMU states and therefore have nothing to gain in terms of trade through Euro adoption. 
Brouwer et al. (2008) use more elaborate models and specifications to test whether which is most appropriate. Just as the papers discussed above, they use a sample of panel data (29 states, 1990 – 2004) to estimate coefficients for several dummy variables, with their ‘EMU2’ dummy of key interest. In their predictive model they set this dummy variable to 1 for the ten states that joined the EU in 2004 in order to predict the trade effects of Euro adoption. By keeping all other variables equal, they find that Euro adoption in CEE would have a positive effect on trade for all states, ranging from 1% for Lithuania to 13% for Malta. 
Belke and Spies (2008) conduct a similar research as Brouwer et al. but use a larger variety in estimation methods and focus only on imports by the original 12 EMU members from CEE countries.[footnoteRef:6] Besides the commonly used Fixed Effect model they also use the Fixed Effect Vector Decomposition estimator that controls for unobservable country specific effects and they apply Hausman-Taylor instrumental variables that deal with any bias potentially resulting from the endogeneity issue. Their results show a 7 percent increase in trade for countries sharing the Euro as their common currency. When using this percentage in their predictive model to estimate the potential gain in trade when adopting the Euro, they find a positive trade effect for Czech Republic (with 1% the lowest gain), Estonia, Hungary and Slovenia (with 52% the highest gain), while reporting negative trade effects for Latvia, Lithuania, Poland and Slovak Republic, which is contradictory to Maliszewska (2004) findings. They find a positive relation between the openness to trade and the potential gain in trade through Euro adoption and therefore recommend the relatively more closed economies to integrate better with the rest of the EU before adopting the Euro.  [6:  Belke and Spies (2008) only include Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovak Republic and Slovenia in their sample and leave out Cyprus and Malta. These countries however are of key relevance in this thesis since they are among the states that already have adopted the euro as their national currency.] 

The most recent paper on the predicted trade effects of Euro adoption in CEE is from Cieslik, et al. (2012).[footnoteRef:7] They aim to resolve the controversies in the papers discussed above by assuming incomplete, as opposed to complete, specialization in production. Also do they aim to correct for increased institutional integration as well a higher number of trade policy changes for the CEE countries. Their results predict that for all countries under investigation exports to EMU members will increase by 11-13% in the first year and 2-3% in the second year, with no more increases afterwards. Total exports, thus including exports to non-EMU states, are expected to increase in the first 3 years in a diminishing trend, with no more gains afterwards. This paper, similar to that of Maliszewska, also predicts a relatively larger gain in trade for the more closed economies as opposed to more open economies, which is again contradictory to the findings by Belke and Spies (2008).  [7:  Cieslik et al. (2004) use in their sample Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland and Romania. They thus exclude Slovenia, Slovak Republic, Cyprus and Malta which are exactly the countries under investigation in this research. ] 

Although not unanimously and not applying to all states, the expected trade effects of Euro adoption by CEE countries on average tends to be positive. This thus argues in favor of adopting the Euro in these new EU countries. Besides the estimated trade effects some other arguments have been formulated in favor of early Euro adoption for the newest EU member states. De Buiter (2004) for example argues that fiscal sustainability should be the only and unique criteria for EMU accession. He sees the current ERM II convergence path as a path through ´monetary purgatory´, in which the pursuit of an inflation target and a nominal interest rate target, in combination with a nominal exchange rate band, provides “the international financial markets free opportunities for shooting fish in a barrel” (2004; p. 183).  Breuss et al. (2004) second his reasoning and add to this that with the 2004 EU enlargement the GDP of the EU only expanded by 5%, claiming that the effect of a simultaneous EMU enlargement would only marginally effect the value and credibility of the Euro. These negligible effects, in their opinion, should easily be outweighed by the reduction in administrative costs for the new EU entrants, as well as their increased EMU focus and commitment, if they would be able to quickly adopt the Euro. 
Given the diverging predicted outcomes of the trade effects of Euro adoption for the new EU members, and given the recently accumulated trade data of the newest EMU entrants, analysis of this trade data can provide insight into the actual resulted trade effects. These results can also function as a benchmark for recommendations for other 2004 EU entrants that have not yet joined the Euro. The next chapter will provide the set up for such an analysis and formulate the relevant hypotheses. 

4. [bookmark: _Toc353180787][bookmark: _Toc353348784]Hypotheses

This chapter will formulate the hypotheses that will be tested in order the answer the research question: Did Euro adoption increased trade for the newest EMU members? The theory discussed in chapter 2 will form the basis of the hypotheses, which will be compared with the predicted outcomes of the trade effects in the previous chapter. 
4.1 [bookmark: _Toc353348785] 	Points of Inquiry
The main point of inquiry is whether adoption of the Euro has had a positive effect on trade for the newest EMU members. This is formulated in the first basic hypothesis:
H1: Adoption of the Euro has led to an increase in total trade for Slovenia, Cyprus, Malta and the Slovak Republic
If positive and significant coefficients are found in the regression analysis, conducted in chapter 8, this would indicate that on average a country has increased its trade with all the other countries in the sample from the moment it entered EMU. If such results are found, this would be a confirmation of the theory that currency unions lead to increased trade. This can be tested by the use of a dummy variable that captures all trade with each of these four countries from the moment they entered EMU. This will be elaborated in the next chapter. 
Continuing, given a potential trade effect caused by Euro adoption, one could gain a better understanding of these trade effects by investigating trade volumes with specific trading partners. Therefore it is of interest to compare export figures between the new EMU members and on the one hand existing EMU members, and on the other hand the rest of the world. Since the anticipated effect of joining a currency union is reduced barriers to trade and increased price transparency with other countries in the union,  it can expected that trade with existing EMU countries increases. This is tested for in the second hypothesis, which is formulated as follows:
H2: Adoption of the Euro has led to an increase in trade between Slovenia, Cyprus, Malta and the Slovak Republic and the existing EMU countries 
If in this case positive and significant coefficients are found, this would imply increased levels of trade for each of the new EMU members with the existing EMU members. This would again confirm the theory behind currency unions that sharing a common currency increases trade. If this were the case, another question arises; if trade increases with a certain group of countries, what is the effect on the trade with countries outside this group? This is where the theoretical debate diverges. The classical argument entails trade diversion, claiming that trade diverges away from partners with higher barriers to trade to partners with lower barriers to trade. This would entail a reduction in the trade with partners outside EMU. On the other hand there is the argument that, given that countries in EMU now have a more stable currency and a more credible monetary policy, the foreign exchange risk is reduced by joining a currency union. This oppositely would mean an increase in trade with partners outside the EMU. In the empirical literature the existing EMU partners displayed increased levels of trade with all their partners, inside and outside EMU, after Euro adoption. Using these results to predict trade effects for the new EMU entrants, the third hypothesis is constructed:
H3: Adoption of the Euro has led to an increase in trade between Slovenia, Cyprus, Malta   and the Slovak Republic and countries outside EMU
If in this case positive and significant coefficients are found, this would provide evidence of increased trade between the new EMU countries and countries outside EMU. Given that positive and significant coefficients where found for the previous hypothesis as well, this would thus argue in favor of trade creation. The second and third hypotheses are therefore combined in one analysis to easily identify and compare trade effects with countries inside and outside EMU. 
4.2 [bookmark: _Toc353348786] 	Benchmark Testing
 (
Source: IMF Direction of Trade Statistics
) (
Source: OECD – Main Economic Indicators (MEI) database
) (
Fig
ure 
4
1
 International Trade
)Testing these hypotheses is comparable to earlier research on the trade effects of the creation of the EMU. In this case however new EMU member countries are the subject to analysis, which are joining – not creating – EMU, and which did not all simultaneously join the Euro, thus requiring separate analyses. Another significant difference compared to research on the trade effects of the Euro introduction is the state of the world economy. The effects that the recent financial crisis has had on international trade, as can be seen in Fig. 4.1, probably also affected trade volumes of the new EMU members. Adding to this the European debt crisis, in which severe austerity measures led to decreasing GDP levels, one can imagine that this also has had an adverse effect on trade volumes. It can therefore be the case that due to the state of the world economy and international trade at the moment of EMU entry by the individual countries, the expected trade effects of joining a currency union are distorted. A result of this can be that analysis of the data displays insignificant evidence of increased trade or even significant negative trade effects. In order to correct for this, the trade effects of Euro adoption by the new EMU members are compared to a control group of countries that did not join EMU. By constructing such a control group with countries in similar circumstances, which includes the new EMU members, it is possible to, given the abnormal circumstances, identify the marginal effects of Euro adoption on trade. Whereas in the first three hypotheses the trade effects of Euro adoption are compared to trade amongst all other countries in the sample, comparing trade effects while correcting for effects that are specific to a smaller group of countries gives a better grasp of the marginal trade effects caused by Euro adoption. 
The most suitable group of countries for such a control group are the ten 2004 EU entrants. These ten countries, of which the new EMU members are part of, are roughly speaking in a comparable economic situation. They lie in the same geographical region, often have a recent history of transforming into market economies, are comparable in economic development, have roughly similar trading partners and obviously simultaneously joined the EU in 2004. Although individual countries differ in size of their economy, openness to trade and other factors, the assumption is made that these ten countries are comparably affected by recent events such as the financial crisis and the European debt crisis. With trade data of this ‘control group’, the above constructed hypotheses can be transformed into comparative hypotheses that test for the marginal effect of Euro adoption on trade. For this groups have to be formed, and therefore it is assumed that the ‘EMU effect’ kicks in simultaneously for all four countries from the moment the first of the new EMU members adopted the Euro.[footnoteRef:8] Again here the total trade effects are tested first, followed by tests on trade effects with specific trading partners.   [8:  Slovenia in 2007. It is thus pretended that Slovenia, Cyprus, Malta and the Slovak Republic all adopted the Euro in 2007. This will later be subject to change to see whether this leads to different outcomes. ] 

H4: Since 2007 average trade by the new EMU members increased more than the average trade of the 2004 EU entrants 
H5: Since 2007 average trade between existing EMU members and the new EMU members increased more compared to average trade between existing EMU members and the 2004 EU entrants
H6: Since 2007 average trade between non-EMU countries and the new EMU members increased more compared to average trade between non-EMU countries and the 2004 EU entrants
With these hypotheses it is thus tested whether the new EMU members traded more than the 2004 EU entrants; in total (H4); with existing EMU members (H5) and; with non-EMU countries (H6). 
This chapter has constructed the hypotheses that are necessary to answer the research question of this thesis. The first hypothesis inquires into the total trade effects for the individual new EMU member, whereas the second and third hypotheses inquires into the trade effects of the new EMU members with on the one hand the existing EMU members and on the other hand the rest of the world. For hypotheses 4 – 6 a benchmark group is constructed against which the marginal effect of Euro adoption by the new EMU members is tested. This is again done for total trade in hypothesis four, and for trade with EMU members and the rest of the world in hypotheses five and six, respectively. 


5. [bookmark: _Toc353180788][bookmark: _Toc353348787]Estimation Methodology

In order to test the hypotheses constructed in the previous chapter, and as such to answer this thesis’s research question, the gravity model is used. This chapter will shortly discuss the theoretical underpinnings of the gravity model and its evolution over time, after which the model’s appropriate specification for this research is constructed. The chapter ends with a description of the data used in the empirical analysis in chapter 6. 
5.1 [bookmark: _Toc353348788] 	Theoretical Underpinnings and Evolution of the Gravity Model
The gravity model in economics is derived from Newton’s law of universal gravitation which is as follows: 
					 					(5.1)
Here F stands for the gravitational force between the masses, G is a gravitational constant, M1 is the mass of object 1 and M2 is the mass of object 2. D stands for the distance between object 1 and object 2. This thus means that larger objects create a stronger gravitational force, whereas the distance between the object reduces the gravitational force. Tinbergen (1962) was the first to find a similar relation in trade between countries, in which F stands for the trade between two countries and M1 and M2 is the size of the economy of country 1 and 2, respectively. This gravity equation was classified by Anderson (1979; p. 106) as ‘Probably the most successful empirical trade device of the last twenty-five years […].’ The high R² found in this empirical model of explaining trade levels however was lacking any theoretical underpinnings. Due to its statistical strength there was therefore a call for a theoretical foundation, of which Anderson (1979) was among the first to provide one.[footnoteRef:9]  He uses the Trade-Share-Expenditure System Model in which trade is explained by the share of expenditure on tradable goods (dependent on a nation’s income and population) and a constant elasticity of substitution (CES) utility function for these traded goods. Bergstrand (1985) thought of another theoretical foundation of the gravity model, which is derived from ‘a general equilibrium model of world trade’ (p. 480).[footnoteRef:10] His model is comparable to Anderson’s model (1979) but includes price levels and exchange rates as variables affecting consumer utility. Also is the consumer’s utility function in his model a function of CES of domestic and import goods, which in this set up thus can differ. More recently did Deardorff (1997) found a way to derive the gravity equation from the Heckscher-Ohlin model with perfect competition.[footnoteRef:11] As opposed to the assumption that traded goods are differentiated by country of origin as used in earlier theoretical foundations, Deardorff assumes homogeneous goods. Nonetheless, following an alternative reasoning, he also reaches (near) complete specialization of production due to the lacking of factor price equalization.  [9:  See Anderson (1979) for the technical derivation]  [10:  See Bergstrand (1985) for the technical derivation]  [11:  See Deardroff (1997) for the technical derivation] 

Seen that throughout the years the gravity equation has been derived from different economic trade models based on different assumption, which again have led to either the ‘basic gravity model’ (variables: income, distance) or the ‘full gravity model’ (variables: income, distance, common border, common language, per capita income) (Frankell, 1997: p. 54), ‘its use for empirical tests of any of them is suspect.’ (Deardorff, 1997: p. 21) A famous example of this is the outcome of an article by McCallum (1995) who attributed the difference in trade between provinces within Canada and trade between Canadian provinces and US states (the former 22 times larger than the latter) to a US-Canada border dummy variable in his gravity model. This outcome, among others, became one of Obstfeld and Rogoff’s (2000) major puzzles in international macroeconomics; the puzzle of home bias in trade. A solution to this was proposed by Anderson and Van Wincoop (2001), who significantly reduced McCallum’s border coefficient by applying the gravity model ‘seriously’, through the use of a multilateral resistance term. Earlier research, including McCallum’s, focused solely on the bilateral resistance term (trade barriers) such as distance, but also tariffs and quotas, or whether countries share a common border or a common language. By using a multilateral resistance term Anderson and Van Wincoop focus on the trade barriers of a pair of states/provinces/countries relative to trade barriers with all other entities in the sample. 
As can be seen in McCallum’s ‘border effect’ and Rose’s earlier discussed ‘currency union trade effect’, the gravity model is still evolving. Theoretical improvements are constructed in order to better identify the effects of specific (policy)variables on trade. The most comprehensive version, according to this author’s opinion, is constructed by Baldwin and Taglioni (2006), or Baldwin (2006) for that matter.[footnoteRef:12] Their paper provides a clear theoretical foundation that starts with Anderson’s (1979) expenditure system and incorporates all correct amendments in the gravity model, such as the multilateral resistance term and relative prices. They also explicitly address common mistakes in empirical usage of the gravity model and as such provide useful help to anyone using this model. They also provide guidance in the most recent evolution in the application of the gravity model; the use of country fixed effect dummies and country pair fixed effect dummies. Country fixed effect dummies correct for some of the traditional variables such as whether a country is landlocked, an island, its openness to trade and other observable and unobservable factors that are country specific and can affect trade levels (Baldwin and Taglioni, 2006). Country pair fixed effect dummies correct for existing trade patterns between the pair of countries involved. These thus correct for the common gravity model variables such as distance, border contiguity and common language but also for other observable and unobservable factors that affect trade patterns between the pair of countries. Usage of these types of dummy variables eases estimation of the model since they reduce the need of many specific control variables to isolate the effect of the variable that is investigated. The flipside of these dummy variables is that they might absorb the effect of the variable under investigation. An additional option in the use of these country fixed and country pair fixed effects is to let these effects change over time. By using these time-varying models changing circumstances for countries or country pairs are captured by the time-varying dummy variables, which can increase the ‘goodness-of-fit’ of the model. Again here the risk arises that the time-varying constant, representing country(-pair) fixed effects, unintentionally captures the effect of a variable of interest in the model.  [12:  The microfounded gravity equation of Baldwin (2006; p. 13) is the following:

Where Vod,t is the value of trade from country o (origin) to country d (destination) at time t. Ƭ captures all costs of trade, σ is the elasticity of substitution of differentiated goods with σ>1, Ω reflects the world’s openness to the exporter’s goods and Δ reflects the importer’s openness to all goods. Eo and Ed reflect the country’s nominal expenditure. The function between parentheses is very intuitive since an increase in trade costs, the world’s openness to the exporter’s goods or the importer’s openness to all goods reduces trade between country o and d.] 

5.2 [bookmark: _Toc353348789] 	Model Specification
Since no consensus exists on which type of model specification is most appropriate, either using country fixed effects or country pair fixed effects, both will be used in separate analyses to investigate the different effects in this research setup. Following a similar reasoning both models will be applied using both time-invariant and time-variant constants. The gravity model using the time-invariant country specific fixed effects is the following:
			(5.2)	
Here Vijt is the nominal value of exports from country i to j at time t. ai and aj are the respective country fixed effects of country i and j. GDPit and GDPjt are the natural logarithm of the nominal GDP of country i and j at time t, respectively. Zij represents a set of three typical gravity model (dummy) variables, which are distance, border contiguity and language similarity. H* represents the variables of interest for each specific hypothesis. Finally, ԑi,jt represents the disturbance term. 
For the time-variant fixed effect model looks as follows:
		(5.3)
This model is similar to the time-invariant model with the exception that the country specific constants, ait and ajt, now vary over time. 
The alternative specification of the gravity model is the following, where a country pair fixed effect component is used:
					(5.4)
aij here thus represents the fixed effects that are specific of the country pair i - j. The other variables are identical to those in equations (5.2) and (5.3). The variables Zij however are not in this equation, since these are implicitly captured by aij. 
The final model to be used is the country pair fixed effect with a time-varying constant:
					(5.5)
The added subscript t with the country pair fixed effects aijt indicates that this constant is varying over time in this model.
The sample used in this research comprises annual bilateral export data of 36 (=n) states over 12 years (=t), 2000 to 2011. This provides this research with 36 x 35 x 12 = 15120 observations in the panel. To test the different hypotheses the countries are put in different groups in order to gain insight into diverging trade patterns with different trading partners. These groups are the following:
newEMU 		 Four states that recently adopted the Euro as their national currency 					(Slovenia, Cyprus, Malta, Slovak Republic)
2004 			 The ten states that joined the European Union in 2004
EMU12 		 	The initial eleven EMU members plus Greece
RW			The Rest of the World (all non-EMU countries in the sample)
5.3 [bookmark: _Toc353348790] 	Variables
In order to test the specific effects of Euro adoption on trade multiple variables are constructed and applied in the different regression analyses. Some variables however are common throughout the models, which will shortly be discussed in this section, starting with the dependent variable:[footnoteRef:13] [13:  See Appendix A for details on sources of variables] 

ln_nom_exijt		the natural logarithm of the nominal value of exports from country i to j at time t
Continuing with the standard independent variables which are used in each of the four models to be tested:
ln_nom_GDPit		the natural logarithm of the nominal value of GDP of country i at time t
ln_nom_GDPjt		the natural logarithm of the nominal value of GDP of country j at time t
EU15			a dummy variable that takes the value 1 if both country i and j are pre-2004 EU members, 0 otherwise
EMU12			a dummy variable that takes the value 1 if both country i and j are pre-2007 EMU members, 0 otherwise
The GDPs of both states represent the economic mass as discussed in the gravity theory. The EU15 variable corrects for the reduced barriers to trade for EU members. The EMU12 variable corrects for the reduced barriers to trade for EMU members. These last two variables are also implicitly captured in the country pair fixed effect model by the country pair component. Nonetheless it is interesting to see what the specific effects on trade are for both of these variables, in order to compare them to outcomes of earlier research conducted on this topic. 
The following variable is used only in the time-invariant models. It captures the most severe effect of the financial crisis on international trade in 2009. In the time-variant models the constant will automatically pick up this effect. 
crisis_09		a dummy variable that takes the value 1 if trade in 2009 is concerned, 0 otherwise
Whereas the country pair fixed effect model corrects for characteristics that are unique to the country pair, the country fixed effect model only corrects for characteristics that are unique to the individual country. Therefore, in order to correct for some of the country-pair characteristic, three traditional gravity model variables, Zij, are used in the country fixed effect models:
ln_distance		the natural logarithm of the distance in kilometers between the capitals of country i and j
border_contiguity	a dummy variable that takes the value 1 if country i and j share a border, 0 otherwise
common_language	a dummy variable that takes the value 1 if country i and j speak a common language, 0 otherwise
These gravity model variables cover characteristics that are specific to the country pair and can have an effect on the trade relation between them. It follows that countries that are situated at a close proximity to each other trade more than countries that lie far apart. In line with this reasoning, countries that share a common border trade more than countries that do not share a border. Regarding language similarity, since speaking a common language reduces barriers to trade, countries that speak common languages can thus be assumed to trade more than countries speaking different languages. This is corrected for by this final country fixed effect gravity model variable.
Now that the basic recurring variables are described, next the variables that are of true interest are presented. These are all self-constructed dummy variables that are used to investigate the trade effects of Euro adoption in the four new EMU members in central and Mediterranean Europe. For each of the hypotheses the corresponding dummy variables will be discussed here.
In hypothesis 1 the question to be answered is what the total trade effects for each of the new EMU members have been since they adopted the Euro as their national currency. Therefore a dummy variable has to be constructed that captures all trade of each of the individual countries from the year they entered EMU (Slovenia 2007, Cyprus 2008, Malta 2008, the Slovak Republic 2009). 
country_X_M_year	a dummy variable that takes the value 1 if trade by a certain country is concerned, from the year of Euro adoption onwards, 0 otherwise
This variable captures all trade, thus export and import, with all other countries in the sample, from the year of Euro adoption onwards. Example: Malta_X_M_08 captures all trade by Malta from 2008 onwards, which is the year it adopted the Euro. A positive and significant coefficient of this variable would imply an increase in trade of Malta since the year it entered the Eurozone. 
In hypotheses 2 and 3 the focus remains on the country’s individual trade effects resulting from Euro adoption. The difference however with hypothesis 1 is that now the trade effects with specific trading partners are investigated. Therefore different dummy variables are constructed to capture trade with the two groups of trading partners that are of interest in hypotheses 2 and 3: EMU countries and the rest of the world (all non-EMU countries). Thus for each of the four new EMU members, two dummy variables are constructed to capture the trade effects with different trading partners.
country_X_M_EMU_year 	a dummy variable that takes the value 1 if trade by a certain country with an EMU member is concerned, from the year of Euro adoption onwards, 0 otherwise
country_X_M_RW_year 	a dummy variable that takes the value 1 if trade by a certain country with a non-EMU country is concerned, from the year of Euro adoption onwards, 0 otherwise
The first of these variables thus captures all trade, again export and import, of one of the new EMU members with all existing EMU members, from the moment of Euro adoption onwards. The second of these variables grasps all trade with the remaining trading partners in the sample, thus all trade with non-EMU countries. Example: Malta_X_M_EMU_08 captures all trade between Malta and all EMU members from 2008 onwards. Cyprus_X_M_RW_08 captures all trade between Cyprus and all non-EMU countries in the sample, from 2008 onwards. Positive and significant coefficients for both of the variables would imply trade creation, meaning that adopting the Euro has had a positive effect on trade with partners inside, as well as outside, EMU. On the other hand,  if the first of these variables is positive and the second one is negative, this would imply trade diversion, meaning that by adopting the Euro, trade has shifted away from countries with ‘high’ barriers to trade to countries with lower barriers to trade. 
In hypothesis 4 the interest shifts away from the trade effects of the individual country to the trade effects of the four new EMU members as a group (newEMU). As discussed in chapter 4, the aim of this hypotheses is to analyze the marginal trade effects of Euro adoption against a benchmark group. This benchmark group includes all the 2004 EU entrants (2004), which are assumed to be all affected by the financial crisis and the European debt crisis to a roughly comparable extent. 
2004_X_M		a dummy variable that takes the value 1 if trade by a 2004 EU entrant is concerned, from 2007 onwards, 0 otherwise
newEMU_X_M		a dummy variable that takes the value 1 if trade by one of the four new EMU members is concerned, from 2007 onwards, 0 otherwise
The first of these variables captures the increase or decrease in total trade, thus export and import, of all 2004 EU entrants from 2007 onwards, which is thus the benchmark. 2007 is taken as the starting year for comparison since this was the year Slovenia, the first of the four countries, entered EMU. This will be subject to change at a later stage. The second of these variables captures all trade by the new EMU members that has not yet been covered by the first of these variables. If the new EMU members on average display a higher increase, or a lower fall for that matter, in trade volumes compared to the benchmark group, this could imply that the factor that they have in common, Euro adoption, has a positive effect on trade. 
For hypotheses 5 and 6 the interest is again not total trade effects, but trade effects with specific trading partner groups; EMU and the rest of the world (all non-EMU countries). The aim of this is to investigate how trade patterns of the benchmark group performed since 2007, with both EMU and the rest of the world, and see whether the new EMU members out-performed this benchmark group in terms of trade. For this the following final variables are constructed:
2004_X_M_EMU		a dummy variable that takes the value 1 if trade by a 2004 EU entrant with an existing EMU member is concerned, from 2007 onwards, 0 otherwise
2004_X_M_RW			a dummy variable that takes the value 1 if trade by a 2004 EU entrant with any non-EMU country is concerned, from 2007 onwards, 0 otherwise
newEMU_X_M_EMU		a dummy variable that takes the value 1 if trade by one of the four new EMU members with an existing EMU member is concerned, from 2007 onwards, 0 otherwise
newEMU_X_M_RW		a dummy variable that takes the value 1 if trade by one of the four new EMU members with a non-EMU country is concerned, from 2007 onwards, 0 otherwise
If the third of these last four variables (newEMU_X_M_EMU) shows a positive and significant coefficient, this would imply that on average the new EMU members have on average traded more with existing EMU members compared to the benchmark. Again, since in this research it is assumed that this higher average trade is caused by the one factor that these four countries have in common, being EMU members, this would confirm the theory that currency unions leads to higher levels of trade. If both the third and fourth of these hypotheses are positive and significant, this is again evidence of trade creation, meaning that joining a currency union does not only increase trade with countries inside the currency union, but also increases trade with countries outside the currency union. 
This chapter has provided a summary of the history, evolution and technical derivation of the gravity model as it used today in research such as this one. The different types of models and optional effects are discussed, followed by the specification of these models. Finally, both the basic, recurring, variables are described, as well as the self-constructed variables for hypotheses testing. The next chapter will next continue with selecting the appropriate model out of the presented specifications. 


6. [bookmark: _Toc353180789][bookmark: _Toc353348791] Model Testing

Now that all the different theoretical model specifications have been formulated and all the variables for the different hypotheses are constructed, this chapter will shortly focus on whether the panel data at hand actually lends itself to conduct tests with these specifications. Also, given the four different model specifications, a preferred model should be found whose results are taken as leading for the remainder of this thesis. First the form of the effects, either random or fixed, is tested over the sample. Secondly, given the correct type of effects, a redundancy test will provide insight into the correct application of the effects. The chapter ends with a comparison of information criteria of the different models. 
6.1 [bookmark: _Toc353348792] 	Panel Least Squares Regression
The use of panel data gives the possibility to investigate more complex phenomena compared to cross-sectional data or time-series. By looking at data covering different cross-sections, over different periods in time, it is possible to analyze the effect of certain variables on multiple entities over time, which therefore suits well with the aim of this research. However, to make use of the advantages of panel data, the correct type of model to do so must be selected. In using panel data analysis, two ways of controlling for effects are possible, either fixed effects or random effect, over cross-sections, over time or over both (Baltagi, 2008). 
To test whether which type of effect is the most appropriate to apply on the constant (the country-pair effect), either the fixed effects or the random effects, a Hausman test is conducted for both cross-section and time effects in the Country Pair Fixed Effect (CPFE) model.[footnoteRef:14]  [14:  The cross-sections in this research are the country-pairs. For the country fixed effect model (CFE), the countries’ specific characteristics are constructed manually, i.e. by means of dummy variables, of which the overall majority is high significant (p < 0.01). Given the many dummy variables, no Random effects can be applied in this model specification and therefore no Hausman test on random effects can be conducted.] 

Table 6‑1 Random Effects Testing
	Correlated Random Effects – Hausman Test
Equation (5.5)(a)
Test cross-section random effects
	Correlated Random Effects – Hausman Test
Equation (5.5)
Test period random effects

	Test summary
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob.
	
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob.

	Cross-section random
	434.733
	9
	0.0000
	Period Random
	382.271
	8
	0.0000


Notes: (a) the Country Pair Fixed Effect model with time varying constants (equation 5.5) is subject to the Hausman Test, since it is the only model with testable cross sections and time varying constants; (i) The Hausman Test tests whether it is appropriate to assign random effects to the cross-sections and/or the time series in the panel; (ii) the null hypothesis is that random effects are appropriate.

The results displayed above are comparable for each of the different specifications of the country pair fixed effect model and reject the use of random effects in the panel (p = 0.0000). 
Now that the Hausman test has ruled out the use of random effects, the next step is to check whether time fixed effects, cross-section fixed effects, or both time and cross-section fixed effects would be appropriate. This is done by fixing time effects in the CFE model, and fixing both time and cross-section effects in the CPFE model and test for any redundancy in these fixed effects. 
Table 6‑2 Redundant Fixed Effects Testing in Country Fixed Effect Model
	Redundant Fixed Effects Test
Equation (5.3)(a)
Test period fixed effects

	Effects Test
	Statistic
	d.f.
	Prob.

	Period F
	11.570
	(11,14989)
	0.0000

	Period Chi-square
	127.518
	11
	0.0000


Notes: (a) the time varying constants in the Country Fixed Effect model with time varying constants (equation 5.3) are subject to the Redundant Fixed Effects Test; (i) The Redundant Fixed Effects Test tests whether applying fixed values on each period in the panel is redundant; (ii) the null hypothesis is that fixed effects are redundant. 
As can be seen in Table 6.2, the test of redundant fixed time effects in the CFE model is rejected (p = 0.000), which results are consistent for all different specifications of the CFE model used in this research. Given this rejection of redundant fixed time effects, the data justifies the use of time fixed effects. This thus entails that constants in the regression differ per year, potentially absorbing some of the effect a self-constructed time-variant dummy variable of interest might have on the dependent variable; export. 
Table 6‑3 Redundant Fixed Effects Testing in Country Pair Fixed Effect Model
	Redundant Fixed Effects Test
Equation H1_CPFE
Test cross-section and period fixed effects

	Effects Test
	Statistic
	d.f.
	Prob.

	Cross-section F
	141.221
	(1259,13803)
	0.0000

	Cross-section Chi-square
	39673.568
	1259
	0.0000

	Period F
	48.818
	(11,13803)
	0.0000

	Period Chi-square
	575.629
	11
	0.0000

	Cross-section/Period F
	144.233
	(1270,13803)
	0.0000

	Cross-section/Period Chi Square
	40091.146
	1270
	0.0000


Notes: (a) the cross-sections and the time varying constants in the Country Pair Fixed Effect model with time varying constants (equation 5.5) are subject to the Redundant Fixed Effects Test; (i) The Redundant Fixed Effects Test tests whether applying fixed values on each period and/or each cross-section in the panel is redundant; (ii) the null hypothesis is that fixed effects are redundant.

For the CPFE similar results of the redundant fixed time effect test are found. Given that the cross-sections used in this model are the country-pairs, cross-section fixed effects are also tested for. Also here the redundancy of cross-sectional fixed effects is rejected. Finally, the combination of jointly redundant fixed time and cross-sectional effects is rejected. These results thus imply that applying fixed effects per country-pair as well as per year is supported by the data in the panel, justifying the use of the CPFE model with time-variant constants. These results are again consistent over the different specification used in this research. 
6.2 [bookmark: _Toc353348793]	Model Selection
Above has been established which form of effects, either random or fixed, and which types, time and/or cross-sectional effects, are appropriate for the panel of data used in this research. However, there remains the question of which type of model is the best suited or most appropriate for this research; the CFE model or the CPFE model. To test for this, different information criteria can be used to select the most appropriate model. These are the Akaike info criterion, the Schwarz criterion and the Hannan-Quinn criterion. Although the different criteria are calculated in different ways, each correcting for increased numbers of parameters differently, the general rule applies that lower criteria values imply better models (Eviews 7 User’s Guide II). 
Table 6‑4 Model Selection Criteria
	Model Selection
Criteria testing over CFE (5.3) and CPFE (5.5)
	
	

	Criteria
	H.1 CFE
	H.1 CPFE
	H.4 CFE
	H.4 CPFE

	Akaike info criterion
	0.76
	-0.57
	0.76
	-0.57

	Schwarz criterion
	0.81
	0.08
	0.81
	0.07

	Hannan-Quinn criterion
	0.78
	-0.35
	0.78
	-0.36


Notes: (i) the Akaike info criterion, the Schwarz criterion and the Hannan-Quinn criterion are used to determine which model is the most appropriate of either the Country Fixed Effect model or the Country Pair Fixed Effect model (both with time-varying constants); (ii) For all criteria the reasoning applies that a lower criterion implies a more appropriate model.
As can be seen when looking at the different criteria presented above, the CPFE is found to be the preferred model over the CFE model, over all the criteria, for hypotheses 1 and 4. These results are consistent for all other specifications. Therefore, when elaborating the empirical results in the next chapter, the coefficients of the CPFE model with fixed time effects are used to draw inferences from. Nonetheless the results of the CFE model with time effects are also displayed for comparison. 

This chapter has helped selecting the most appropriate model, out of the available options and specifications, to use for the empirical analyses in the upcoming chapter. First was tested, given the panel data available, which type of effects, either random or fixed, should be applied. As fixed effects came out as the preferred type, the next test investigated whether time fixed effects, cross-section fixed effects, or both, where redundant. For the Country Fixed Effect model no evidence of redundancy of the time fixed effects was found, thereby justifying time-variant constants in this model. For the Country Pair Fixed Effect model also no evidence was found for redundancy of either time or cross-section fixed effects, thereby also justifying the use of this model with time-variant constants. 


7. [bookmark: _Toc353180790][bookmark: _Toc353348794]Empirical Results

This chapter will present and discuss the results of the regression analyses conducted using Eviews. The chapter is split up into two parts that both deal with a group of hypotheses. The first part of this chapter will present the results of the analyses conducted on the individual country level, thus covering hypotheses 1-3. The second part of this chapter will elaborate on the results of the analyses of the new EMU members as a group and their comparison to the benchmark group (hypotheses 4-6). 
Before elaborating the results of the analyses, a few words on the tables presented. Each table in this chapter exists of three columns and multiple rows. The first column presents the variables used in the regression. The variables in the bottom part are the variables of interest that test the hypotheses constructed in chapter 4 and thus will vary for each table. The second column will always present the coefficients of the Country Fixed Effect (CFE) model with fixed time effects. This column contains the traditional bilateral gravity model variables which are not captured by the individual country’s characteristics, which are border contiguity, language similarity and distance. Also are added the EU15 and EMU12 variables that display the trade effects for the pre-2004 EU members, and the pre-2007 EMU members, respectively. The third and final column present the outcomes of the analyses of the Country Pair Fixed Effect model with fixed time effects. These columns will only contain the exporting and importing country GDP and the variable of interest. This is because all of the other variables that are used in the CFE model are already captured by the country-pair characteristics. As discussed in the previous chapter, the results of this model are taken as superior to the results of the CFE model. 
7.1 [bookmark: _Toc353348795] 	Part I – H.1
This section of the chapter will elaborate on the empirical results related to the first three hypotheses that focus solely on the individual's country trade effects of joining EMU for each of the new EMU countries; Slovenia, Cyprus, Malta and the Slovak Republic. Table 7-1 displays the results of the regression testing hypothesis 1: Adoption of the Euro has led to an increase in total trade for Slovenia, Cyprus, Malta and the Slovak Republic. This hypothesis is related directly to the research question: Did Euro adoption increase trade for the newest EMU members? Therefore, finding positive and significant coefficients for each of the countries would provide a simple answer to this question. 
The results presented give a nice overall picture of the regression. In the CFE model all the variables except for Malta and the Slovak Republic display significant coefficients. The GDPs of the exporting and importing country show the expected sign and are comparable in size with results of other research using the gravity model. The three bilateral gravity model variables also show the expected signs; sharing a border has a positive effect on trade and so does speaking a similar language, although to a smaller extent. Distance between capitals has, as expected, a negative effect on trade 
Table 7‑1 Testing of Hypothesis 1
	Total Trade Effects of Euro adoption, per individual country

	Dependent Variable: LN_NOM_EX
	
	

	Method: Panel Least Squares
	
	

	
	
	

	Model:
	Country Fixed Effect Model
Fixed time effects(a)
	Country Pair Fixed Effect Model
Fixed time effects(b)

	Variable:
	
	

	C
	-6.704
(0.000)***
	-11.743
(0.000)***

	LN_NOM_GDPI
	0.847
(0.000)***
	0.855
(0.000)***

	LN_NOM_GDPJ
	0.930
(0.000)***
	0.934
(0.000)***

	COM_BORD
	0.189
(0.000)***
	

	COM_LANG
	0.058
(0.000)***
	

	LN_DIST
	-1.307
(0.000)***
	

	EU15
	-0.125
(0.000)***
	

	EMU12
	0.113
(0.000)***
	

	SLOVENIA_X_M_07
	0.077
(0.002)***
	0.076
(0.000)***

	CYPRUS_X_M_08
	-0.079
(0.003)***
	-0.061
(0.000)***

	MALTA_X_M_08
	0.025
(0.342)
	0.026
(0.050)**

	SLOVAKREP_X_M_09
	0.044
(0.131)
	0.043
(0.003)***

	
	
	

	N
	15082
	15082

	R-squared
	0.90
	0.98

	Adjusted R-squared
	0.89
	0.97


Notes: (a) rejection of redundant period fixed effects at p = 0.000; (b) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) country_x_m_year indicates trade effects for which country from the corresponding year of Euro adoption onwards
between countries. Unexpected is the sign of the EU15 dummy variable. This would imply that on average the 15 pre-2004 EU members traded significantly less than all other states. However, this can be caused by some degree of multicollineairity between this variable and the EMU12 dummy variable. The reason for this is that the difference between these two variable lies in three EU countries that are not EMU member: Sweden, Denmark and the United Kingdom. The EMU12 variable shows that the 12 EMU members trade significantly more than all other countries in the sample. Now for the true variables of interest. As shown in the table, Slovenia has witnessed an increase in its total trade with all other countries in the sample of approximately 8% since Euro adoption, which is consistent and significant in both the CFE and the CPFE model. Cyprus on the other hand displays a decrease in trade with all countries in the sample since Euro adoption of approximately 6% in the CPFE model. For Malta the results display a small increase in total trade since Euro adoption, which is significant in the CPFE model but insignificant in the CFE model. Comparable results hold for the Slovak Republic, that displays an increase in trade of approximately 4% since Euro adoption, which is also here significant in the CPFE model but insignificant in the CFE model. 
The results found in testing hypothesis 1, inquiring into the trade effects for the individual countries after Euro adoption, display positive effects for Slovenia, Malta and the Slovak Republic. These results are in line with the currency union theory that joining a currency union leads to an increase in trade of a country. The results found for Cyprus are contradictory to what theory prescribes and also at odds with the expectations. An explanation for this might be a distorting factor that negatively affects trade with Cyprus from the period it entered EMU. The intertwined economies of Cyprus and Greece could be an explanation for this, given the troubled Greek economy since the start of the European debt crisis. 
7.2 [bookmark: _Toc353348796] 	Part I – H.2 & H.3
Now that the previous hypothesis has tested the total trade effects for the individual countries caused by Euro adoption, the following two hypotheses inquire into the trade effects with specific trading partners. To recapitulate hypothesis 2: Adoption of the Euro has led to an increase in trade between Slovenia, Cyprus, Malta and the Slovak Republic and the existing EMU countries. And H3: Adoption of the Euro has led to an increase in trade between Slovenia, Cyprus, Malta and the Slovak Republic and countries outside EMU. These hypotheses address the more specific question of trade creation or trade diversion caused by joining a currency union. The results are displayed in table 7.2. 
As can be seen, the coefficients for the economic masses (GDPs) of the exporting and importing country, as well as the bilateral gravity model variables in the CFE model show similar results as in the previous table. Looking at the variables of interest, it can be seen that fewer of these are significant compared to investigating total trade effects as in the previous table. When looking at the trade effects of Slovenia with the specific trading partner groups, it can be seen that trade with both existing EMU members has increased, as well as trade with the rest of the world, since the year of Euro adoption (2007). These results are significant for both the CFE and the CPFE model, although the CFE model shows a larger positive trade effect with the rest of the world over trade effects with
Table 7‑2 Testing of Hypotheses 2 & 3
	Trade Effects per Trading Partner Group (EMU or Rest of the World), per individual country

	Dependent Variable: LN_NOM_EX
	
	

	Method: Panel Least Squares
	
	

	
	
	

	Model:
	Country Fixed Effect Model with fixed time effects(a)
	Country Pair Fixed Effect Model with  fixed time effects(b)

	Variable:
	
	

	C
	-6.754
(0.000)***
	-11.839
(0.000)***

	LN_NOM_GDPI
	0.850
(0.000)***
	0.859
(0.000)***

	LN_NOM_GDPJ
	0.933
(0.000)***
	0.938
(0.000)***

	COM_BORD
	0.188
(0.000)***
	

	COM_LANG
	0.057
(0.000)***
	

	LN_DIST
	-1.310
(0.000)***
	

	EU15
	-0.124
(0.000)***
	

	EMU12
	0.114
(0.000)***
	

	SLOVENIA_X_M_EMU_07
	0.061
(0.098)*
	0.076
(0.000)***

	SLOVENIA_X_M_RW_07
	0.088
(0.002)***
	0.077
(0.000)***

	CYPRUS_X_M_EMU_08
	0.040
(0.320)
	0.017
(0.451)

	CYPRUS_X_M_RW_08
	-0.142
(0.000)***
	-0.101
(0.000)***

	MALTA_X_M_EMU_08
	0.014
(0.731)
	0.033
(0.140)

	MALTA_X_M_RW_08
	0.033
(0.280)
	0.025
(0.127)

	SLOVAKREP_X_M_EMU_09
	0.005
(0.909)
	0.053
(0.028)**

	SLOVAKREP_X_M_RW_09
	0.066
(0.054)*
	0.038
(0.031)**

	
	
	

	N
	15082
	15082

	R-squared
	0.90
	0.98

	Adjusted R-squared
	0.90
	0.97


Notes: (a) rejection of redundant period fixed effects at p = 0.000; (b) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) country_x_m_partner_year indicates trade effects for which country, with either EMU members (EMU) or Rest of the World (RW) as trading partner, from the corresponding year of Euro adoption onwards
EMU countries, compared to the CPFE model. These results imply that given the total trade effect found for Slovenia in Table 7-1, that growth in trade is evenly distributed over both groups of trading partners. No significant evidence of either an increase or decrease in trade by Cyprus with EMU members is found. When looking at trade effects with the rest of the world, a severe fall is witnessed since Euro adoption, ranging from 10% in the CPFE model to 15% in the CFE model (Table 7-1). This shows that the drop in total trade found in testing the first hypothesis can be attributed to a fall in trade with non-EMU countries. For Malta no significant trade effects are found with any specific group of trading partners. Given the overall marginal increase in total trade found in table 7.1, this result shows that trade with neither of the groups is significantly larger than trade with the other. Comparable to the results of Slovenia, the Slovak Republic displays an evenly distributed increase in trade with both the EMU and the rest of the world, although with a slightly larger increase in trade with EMU members (approximately 1%). 
The results found in testing hypotheses 2 and 3, as elaborated above, show evidence of trade creation for Slovenia and the Slovak Republic since Euro adoption. The results of Cyprus are again more difficult to interpret. Given that total trade for Cyprus fell drastically since adopting the Euro, and although no evidence for an increase in trade with EMU members is found, there is significant evidence that trade fell with all non-EMU countries. Technically speaking it can therefore not be classified as trade diversion. For Malta no evidence of either trade creation or diversion is found. 
7.3 [bookmark: _Toc353348797] 	Part II – H.4
The chapter will now continue with the testing of hypotheses 4 – 6. From here on the focus is no longer on the individual country’s trade effects of Euro adoption, but on the average trade effects of the new EMU members compared to the benchmark group, existing of the 2004 EU entrants. By introducing this benchmark group it can be tested whether the new EMU member display on average a deviating trade pattern compared to the benchmark group. Since the countries in the benchmark group are affected by circumstances in the world economy to a comparable degree as the new EMU members, the deviation in trade patterns is assumed to be attributable to the factor that Slovenia, Cyprus, Malta and the Slovak Republic have in common: having adopted the Euro. 
Recapitulate H4: Since 2007 average trade by the new EMU members increased more than the average trade of the 2004 EU entrants. The point of inquiry here is whether joining EMU has led to a larger increase in trade compared to countries in similar circumstances that did not join EMU. This helps to identify the marginal average effect of Euro adoption for the new EMU members over the 2004 EU entrants. In this setup the growth in average trade of the new EMU members in measured from 2007 onwards. This year is taken since it was the year that the first of the new EMU members adopted the Euro (Slovenia). This will later be subject to change. Hypothesis 4 is also directly related to the research question of whether Euro adoption led to an increase in trade for the new EMU members. The difference compared to hypothesis 1 is that in this setup the average of the 4 new members is tested. Also, in this scenario this group average is tested against the average of a benchmark of comparable countries. In table 7-3 the results are displayed. Just as before the coefficients of the GDPs of exporting and importing countries, as well as the bilateral gravity model variables, are comparable to the results in Table 7-1 and 7-2. 
Table 7‑3 Testing of Hypothesis 4
	Total(a) Marginal(b) Average(c) Trade Effects of new EMU members over 2004 EU Entrants

	Dependent Variable: LN_NOM_EX
	
	

	Method: Panel Least Squares
	
	

	
	
	

	Model:
	Country Fixed Effect Model
Fixed time effects(d)
	Country Pair Fixed Effect Model
Fixed time effects(e)

	Variable:
	
	

	C
	-7.075
(0.000)***
	-10.786
(0.000)***

	LN_NOM_GDPI
	0.863
(0.000)***
	0.813
(0.000)***

	LN_NOM_GDPJ
	0.946
(0.000)***
	0.891
(0.000)***

	COM_BORD
	0.188
(0.000)***
	

	COM_LANG
	0.058
(0.000)***
	

	LN_DIST
	-1.307
(0.000)***
	

	EU15
	-0.127
(0.000)***
	

	EMU12
	0.113
(0.000)***
	

	2004_X_M_07
	-0.022
(0.093)*
	0.079
(0.000)***

	newEMU_X_M_07
	0.027
(0.097)*
	-0.023
(0.005)***

	
	
	

	N
	15082
	15082

	R-squared
	0.90
	0.98

	Adjusted R-squared
	0.90
	0.97


Notes: (a) Total refers to total trade effects with all countries in the sample; (b) marginal refers to the extra trade effects of the new EMU members compared to the benchmark group; (c) average refers to the average trade effects over the four new EMU members (Slovenia, Cyprus, Malta, the Slovak Republic); (d) rejection of redundant period fixed effects at p = 0.000; (e) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) group_x_m_07 indicates trade effects for either the newEMU group or the 2004 EU entrant group, from 2007 onwards, since this is the year that the first of the new EMU members adopted the Euro 
When looking at the variables of interest in this table, the results differ substantially per model. Whereas the CFE model presents a decrease in total trade for the 2004 EU entrant benchmark group and an increase in average trade for the new EMU members, the CPFE model presents opposing results. A potential explanation for this can be that the negative country fixed effects of Cyprus and Malta are overestimated in the CFE model.[footnoteRef:15] Since these two countries are island and represent half of the newEMU group, correcting too much for the fact that they are islands quickly improves the trade effects of the newEMU group as a whole. Nonetheless, when focusing on the CPFE model, it can be seen that the average trade over the 2004 EU entrants grew by approximately 8% since 2007. The new EMU members’ growth in trade was approximately 2% less than the benchmark, thus around 6%.  [15:  The exporting country fixed effects of Cyprus and Malta in the CFE model are -0,945 and -0,548 respectively, both p = 0.000. The average over 36 countries is -0.169, so these are severe outliers. They are also the only two countries with insignificant importing country fixed effects. ] 

The results found in testing hypothesis 4 provide evidence that the growth in trade by the new EMU members was on average less than growth in trade for the 2004 EU entrants. This is contradictory to currency union theory which prescribes an increase in trade for countries joining a currency union. An explanation for this could be that among the non-EMU 2004 EU entrants, for example Poland, some of these countries displayed a significant growth in trade from 2007 onwards due to a factor that is omitted in this regression.[footnoteRef:16] Another explanation could be that one of the new EMU members is severely affecting the average of the group of new EMU members downwards. As already has been seen in table 7.1, Cyprus witnessed a drastic fall in trade since 2008 onwards. Therefore, as being one out of four countries comprising the newEMU group, the negative trade effects of Cyprus severely distort the trade effects of the group as a whole. The following chapter covering robustness tests will investigate trade effects of the newEMU group while excluding Cyprus.  [16:  Non-EMU 2004 EU entrants are all countries that entered the EU in 2004, but have not yet joined EMU. These are thus the remaining six EU entrants: Czech Republic, Estonia, Hungary, Latvia, Lithuania and Poland.] 

7.4 [bookmark: _Toc353348798] 	Part II – H.5 & H.6
The final part of this chapter will elaborate the results of testing hypotheses 5 and 6. To shortly recapitulate the hypotheses, H.5: Since 2007 average trade between existing EMU members and the new EMU members increased more compared to average trade between existing EMU members and the 2004 EU entrants. And H.6: Since 2007 average trade between non-EMU countries and the new EMU members increased more compared to average trade between non-EMU countries and the 2004 EU entrants. In other words, the points of inquiry for these hypotheses is to see what the average trade effects of the new EMU members have been with the different groups of trading partners, either EMU or the rest of the world, compared to the benchmark group. The results found based on these hypotheses can again help to answer the question of whether joining a currency union leads to trade creation or trade diversion. 
The results are displayed in table 7-4. As already shown in the previous table, the 2004 EU entrants display an increase in total trade, which is here found to be large (9%) for trade with non-EMU countries and also positive for trade with EMU members (6%) in the CPFE model. Continuing, no significant evidence of either an increase or decrease in trade between the newEMU group and EMU members is found. In the CFE model there is evidence for increased trade between the newEMU group and EMU members, but this might again be caused by the aforementioned problem with Cyprus and Malta. 
Table 7‑4 Testing of Hypotheses 5 & 6
	Marginal(a) Average(b) Trade Effects per Trading Partner Group (EMU or Rest of the World) of new EMU members over 2004 EU entrants

	Dependent Variable: LN_NOM_EX
	
	

	Method: Panel Least Squares
	
	

	
	
	

	Model:
	Country Fixed Effect Model
Fixed time effects(c)
	Country Pair Fixed Effect Model
Fixed time effects(d)

	Variable:
	
	

	C
	-6.777
(0.000)***
	-10.703
(0.000)***

	LN_NOM_GDPI
	0.850
(0.000)***
	0.809
(0.000)***

	LN_NOM_GDPJ
	0.933
(0.000)***
	0.888
(0.000)***

	COM_BORD
	0.186
(0.000)***
	

	COM_LANG
	0.058
(0.000)***
	

	LN_DIST
	-1.309
(0.000)***
	

	EU15
	-0.133
(0.000)***
	

	EMU12
	0.105
(0.000)***
	

	2004_X_M_EMU_07
	-0.064
(0.000)***
	0.058
(0.000)***

	2004_X_M_RW_07
	0.011
(0.503)
	0.095
(0.000)***

	newEMU_X_M_EMU_07
	0.072
(0.002)***
	0.011
(0.401)
	

	newEMU_X_M_RW_07
	-0.007
(0.736)
	-0.047
(0.000)***

	
	
	

	N
	15082
	15082

	R-squared
	0.90
	0.98

	Adjusted R-squared
	0.90
	0.97


Notes: (a) Marginal refers to the extra trade effects of the new EMU members compared to the benchmark group; (b) average refers to the average trade effects over the four new EMU members (Slovenia, Cyprus, Malta, the Slovak Republic); (c) rejection of redundant period fixed effects at p = 0.000; (d) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) group_x_m_partner_07 indicates trade effects for the new EMU members or the 2004 EU entrants with either EMU members (EMU) or the Rest of the World (RW), from 2007 onwards.
Finally, given the lower total trade of the newEMU group compared to the benchmark group in table 7-3, and seen that no evidence for a fall in trade with the EMU members is found, this must go at the cost of trade with the rest of the world, as seen in the table below. 
Given the results found in testing hypotheses 5 and 6, no confirmation of the theory on currency union is found. Although the group of the 2004 EU entrants on average shows a strong growth in trade with both EMU members and the rest of the world, this is not of interest in this thesis. For a confirmation of the currency union theory a minimum result would have to be that on average trade of the newEMU group with EMU members has increased. Given that no evidence for either an increase or decrease of trade between the newEMU group and EMU members is found, and still assuming that the theory is correct, there must be a problem with the data. The same potential problems arise in testing these hypotheses as in testing hypothesis 4, where either some of the non-EMU 2004 EU entrants might have seen large increases in total trade since 2007 onwards, or that Cyprus is distorting the average of the newEMU group. 
7.5 [bookmark: _Toc353348799] 	Preliminary Findings
The results found so far in this thesis are inconsistent and not always in line to what currency union theory prescribes. On the one hand, on the individual country-level, two of the four new EMU members, Slovenia and the Slovak Republic, display trade patterns completely in line with currency union theory. Since adopting the Euro both countries have displayed increased levels of trade with both EMU members and the rest of the World, thus confirming currency union theory and providing evidence of trade creation. Also for Malta a small increase in trade is found since Euro adoption, but it is unclear with which trading partners. Finally Cyprus is adversely affected by the situation in Greece, which distorts any potential effect Euro adoption would have had on trade. On the other hand, when looking at the average of the new EMU members as a group, and comparing their trade figures with the average of the 2004 EU entrants, no evidence of any form of a currency union effect is found. On average the growth in trade level of the newEMU group is lower compared to that of the overall 2004 EU entrant group. In this comparative analysis no evidence is found that the average trade between the newEMU group and EMU members is significantly greater than average trade between the 2004 EU entrants and the EMU members, which is a minimum requirement for confirming any currency union theory. 


8. [bookmark: _Toc353180791][bookmark: _Toc353348800] Robustness Tests
The previous chapter has presented the results of the hypotheses testing and thereby answered the main research question. This chapter will perform the same analyses as the previous chapter, but with some changes in the model or variables in order to test whether the findings of the previous chapter are robust to these changes. First the model is tested again by including instrumental variables in order to correct for a potential endogeneity problem. Secondly hypotheses 4 – 6 are re-tested while excluding Cyprus from the group of new EMU members, to see whether this leads to severe changes in the results. Finally, to see whether the effect of Euro adoption is sensitive to changes in the year of Euro adoption, different years of Euro adoption will be tested.
8.1 [bookmark: _Toc353348801] 	Causality Testing
The previous chapter has tested whether the new EMU members displayed increased levels of trade since Euro adoption. For Slovenia and the Slovak Republic positive and significant coefficients hinted at increased levels of trade since they adopted the Euro. The question of causality however remains unanswered by testing solely for a relation between Euro introduction and exports. Is it the case that countries adopt the Euro because they already trade a lot with EMU members? Or do countries adopt the Euro because they want to increase their trade with EMU members? Since the critique of lacking causality in Rose’s (2001) paper on the currency union trade effect, author’s started to apply the country-pair fixed effect model. In using this model, any existing large trade patterns between a pair of countries is controlled for, thereby reducing a potential endogeneity problem (Micco et al., 2003). Although this is a correct reasoning, no research actually tests for causality. This with the exception of Barr et al. (2003) and Belke and Spies (2008) who use instrumental variables to control for endogeneity biases. Therefore, to be ahead of potential critiques on the few positive findings in this research, and to strengthen these findings, they will be subject to a test of causality test. 
The Pairwise Granger Causality Test is used to test for causality in the relation between Euro adoption and increased trade with the 12 existing EMU countries (EMU12)[footnoteRef:17]. This test investigates any potential relation that might exist between the dummy variable of Euro adoption (x) and lagged values of trade (y), and vice versa. The test is best explained by its functional form, as displayed in equation 8.1 and reversed in equation 8.2 (Eviews 7 User’s Guide I, 2009). [17:  Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal and Spain.] 

	Yt = α0 + α1Yt-1 + … + αlYt-l + β1Xt-1 + … + βlXt-l + εt 					(8.1)
	Xt = α0 + α1Xt-1 + … + αlXt-l + β1Yt-1 + … + βlYt-l + εt 					(8.2)
In these functions αl represents the coefficient for values of the dependent variable at lag l and βl the coefficient for values of the independent variable at lag l. The output of such a test as produced by the statistical software displays the F-statistic which follows from a Wald coefficient restriction test that take the following form:
	β 1 = β2 = … = βl = 0								(8.3)
If the null hypothesis that X does not Granger-cause Y, as displayed in 8.3, is rejected, then at least one of the coefficients in 8.3 is other than 0, meaning that some lagged value of X (Y) has an effect on Y (X) (Eviews 2007 Users Guide I, 2009). If the null hypothesis that X does not Granger-cause Y cannot be rejected, then no evidence is found that any lagged values of X (Y) do have an impact on Y (X). 
The name ‘Pairwise Granger Causality Test’ might be a bit too strong in this setup, since ‘causality simply implies a chronological ordering of movements in the series’ (Brooks, 2008: p312). Therefore, before going into the tests and results, a remark should be made about the potential results. On the one hand did the new EMU countries recently join the EU (2004), something that had a positive effect on trade. On the other hand did the financial and European debt crisis break loose right after Euro adoption, which oppositely had a negative effect on trade. This thus means that the new EMU members adopted the Euro right after a period of growth in trade and right before a period of decreased trade, which makes causality testing in this form a bit of a haphazard undertaking.
The best way to clarify the Granger causality test is to actually conduct it. The test will be conducted for the three cases out of the previous chapter where evidence was found in favor of the currency union theory, i.e. that Euro adoption had a positive effect on trade with the EMU12 countries. On the individual country’s level this evidence was found for Slovenia and the Slovak Republic. On the group level, albeit in the CFE model, this was found for the newEMU group. 
8‑1 – Causality Test Slovenia
	Pairwise Granger Causality Test(i)
Sample 2000 – 2011
	Lags: 3(ii)

	 Null Hypothesis:
	F-Statistic
	Prob. 

	 SLO_EMU_Entry(a) does not Granger Cause SLO_EMU12_Trade(b)
	16.26
	0.059

	 SLO_EMU12_Trade does not Granger Cause SLO_EMU_Entry
	3.44
	0.233


Notes: (a) SLO_EMU_Entry is the dummy variable that takes the value 1 from the year of Euro adoption onwards, 2007 for Slovenia; (b) SLO_EMU12_Trade is constructed by adding total import and total export of Slovenia with the 12 existing EMU countries together; (i) The Pairwise Granger Causality Test tests for any effect of lagged values of one variable on the current value of the other variable; (ii) the number of lags tested in this causality test is 3 (years)
In the table above the relation between Slovenia adopting the Euro and lagged values of Slovenia’s trade with EMU countries, as measured in export plus import, is tested, and vice versa. Three lags are included in the test since this is the maximum possible given the few years available that Slovenia had adopted the Euro. The results show that the first null hypothesis, that Slovenia adopting the Euro is unrelated to future values of trade between Slovenia and EMU12, cannot rejected at the 5% significance level. This would mean that Euro adoption had no effect on future trade between Slovenia and EMU12.  However, when applying a looser required significance level of 10%, the outcome of the causality test would imply that Euro adoption by Slovenia did have an effect on future trade between Slovenia and EMU12. The results on the second null hypothesis, that no relation exists between increased trade between Slovenia and the EMU12 countries and future values of the EMU entry dummy variable, can definitely not be rejected. This thus implies that trade between Slovenia and the EMU12 countries did not have an effect on Slovenia’s decision to adopt the Euro. If only two lags are included in the causality test, then neither of the null hypotheses can be rejected, implying that there is no effect of Euro adoption by Slovenia on trade between Slovenia and the EMU12 countries, and vice versa. When only one lag is included, the results are reversed, meaning that trade between Slovenia and the EMU12 countries has an effect on Euro adoption and that Euro adoption has no effect on future trade between Slovenia and the EMU12 countries. Combining these outcomes, the image arises that on the long run Euro adoption had an effect on trade between Slovenia and the EMU12 countries, which could well be possible. On the short run this would imply that trade between Slovenia and the EMU12 countries had an effect on the decision for Euro adoption, which oppositely is an unlikely short-term indicator for such a policy decision. 
The same causality test is undertaken on the results found for the Slovak Republic, which also indicated a positive effect of Euro adoption on trade with existing EMU countries. The results of the causality test are displayed in Table 8-2. Only two lags are included in this test, since the Slovak Republic adopted the Euro in 2009, leaving insufficient years of data available for causality testing with more lags. 



8‑2 – Causality Test Slovak Republic
	Pairwise Granger Causality Test(i)
Sample 2000 – 2011
	Lags: 2(ii)

	 Null Hypothesis:
	F-Statistic
	Prob. 

	 SLVK_EMU_Entry(a) does not Granger Cause SLVK_EMU12_Trade(b)
	2.40
	0.186

	 SLVK_EMU12_Trade does not Granger Cause SLVK_EMU_Entry
	7.15
	0.034


Notes: (a) SLVK_EMU_Entry is the dummy variable that takes the value 1 from the year of Euro adoption onwards, 2009 for the Slovak Republic; (b) SLVK_EMU12_Trade is constructed by adding total import and total export of the Slovak Republic with the 12 existing EMU countries together; (i) The Pairwise Granger Causality Test tests for any effect of lagged values of one variable on the current value of the other variable; (ii) the number of lags tested in this causality test is 2 (years)
As can be seen above, the first null hypothesis cannot be rejected. This means that Euro adoption by the Slovak Republic had no effect on future trade between the Slovak Republic and the EMU12 countries. The second null hypothesis, that trade between the Slovak Republic and EMU12 had no effect on Euro adoption, is rejected. This would imply that increased trade between the Slovak Republic and EMU12 has had an effect on the decision for the Slovak Republic to adopt the Euro. These results are consistent when only one lag is included in the test.
Finally, given the evidence in the Country Fixed Effect model that the new EMU members realized a larger increase in trade with the existing EMU countries compared to their 2004 EU entrant peers, these outcomes will also be subject to the Pairwise Granger Causality Test. The results are displayed in Table 8-3.
8‑3 – Causality Test new EMU members
	Pairwise Granger Causality Test(i)
Sample 2000 – 2011
	Lags: 3(ii)

	 Null Hypothesis:
	F-Statistic
	Prob. 

	newEMU_EMU_Entry(a) does not Granger Cause newEMU_EMU12_Trade(b)
	65.57
	0.015

	 newEMU_EMU12_Trade does not Granger Cause newEMU_EMU_Entry
	1.42
	0.439


Notes: (a) newEMU_EMU_Entry is the dummy variable that takes the value 1 from the year of Euro adoption onwards, which is set at 2007 for the new EMU members as a group; (b) newEMU_EMU12_Trade is constructed by adding total import and total export of the four new EMU members with the 12 existing EMU countries together; (i) The Pairwise Granger Causality Test tests for any effect of lagged values of one variable on the current value of the other variable; (ii) the number of lags tested in this causality test is 3 (years)
The outcomes of this causality test are comparable to those found for Slovenia. The first null hypothesis is rejected, implying that Euro adoption by the new EMU members in 2007 has had an effect on trade between the new EMU members and the EMU12 countries. Also is the second null hypothesis not rejected, implying that there is no evidence that trade between the new EMU members and the EMU12 countries has had an effect on the decision to adopt the Euro. When using only one lag in the test the outcomes reverse, so that Euro adoption no longer has an effect on trade between the new EMU members and the EMU12 countries, while trade between these two groups of countries does have an effect on the decision to adopt the Euro. 
With the results of the Pairwise Granger Causality Tests some evidence of causality is found that Euro adoption has led to increased trade between on the one hand Slovenia and the new EMU members as a group and on the other hand the existing EMU countries. These outcomes would thus strengthen the inferences to be drawn from the results found in the previous chapter. This causality however is not very consistent, nor is it found for all cases under investigation. There is also the case of the Slovak Republic in which causality is found that existing levels of trade between the Slovak Republic and the existing EMU countries had an effect on the decision to adopt the Euro. The results found in this section are therefore not very robust, and causality testing in this form not very useful. However, as discussed before, this can be explained by the inconsistent patterns of trade before and after Euro adoption.
8.2 [bookmark: _Toc353348802] 	Excluding Cyprus 
The next section in testing the robustness of the findings of the previous chapter continues with excluding Cyprus from the group of newEMU members. As found in the results of testing hypothesis 1 (Table 7-1), which inquired into the specific trade effects of individual countries after Euro adoption, Cyprus displayed a dramatic fall in trade since Euro adoption. Recall that hypotheses 4-6 inquired into the marginal trade effects of the average of the new EMU members over the average trade effects of all the 2004 EU entrants. Cyprus as being one out of four in the group of new EMU members thus has a strong distorting effect on the newEMU group average. Furthermore, the assumption was made that the countries in both the newEMU group and the benchmark group are affected to a comparable degree by exogenous factors such as the financial crisis and the European debt crisis. However, given the relatively intertwined economies and financial sectors of Cyprus and Greece, and Greece being extremely affected by recent economic events and corresponding problems, this assumption does not hold when Cyprus is included. It would therefore be justified to exclude Cyprus from both the newEMU group and the benchmark group, and re-test hypotheses 4-6 to investigate whether this exclusion has any effects on the previously estimated coefficients. 
The results of re-testing hypothesis 4 are displayed in table 8-4. For clarity reasons only the coefficients of the variables of interest are displayed. Also, to ease comparison, the results of the analysis found when Cyprus is included are displayed as well. For the Country Fixed Effect (CFE) model, the negative and significant (at p = 0.093) coefficient found for trade by the 2004 EU entrants benchmark group loses its significance when Cyprus is excluded from the group. This would imply that instead of a decrease in average trades by the 2004 EU entrants since 2007, no evidence of any form of trade effects are found. For the Country Pair Fixed Effect (CPFE) model the coefficient increases slightly by excluding Cyprus. This thus means that by excluding Cyprus from the benchmark group in the CPFE model that their average increase in trade since 2007 slightly increases.
8‑4 Re-testing Hypothesis 4 - Excluding Cyprus
	Total(a) Marginal(b) Average(c) Trade Effects of new EMU members over 2004 EU Entrants, including and excluding Cyprus

	Dependent Variable: LN_NOM_EX
	
	
	

	Method: Panel Least Squares
	
	
	

	
	
	
	
	

	Model:
	Country Fixed Effect Model
Fixed time effects(d)
	Country Fixed Effect Model
Fixed time effects(d)
	Country Pair Fixed Effect Model
Fixed time effects(e)
	Country Pair Fixed Effect Model
Fixed time effects(e)

	Variable:
	
	Excl. Cyprus
	
	Excl. Cyprus

	2004_X_M_07
	-0.022
(0.093)*
	-0.004
(0.764)
	0.079
(0.000)***
	0.083
(0.000)***

	newEMU_X_M_07
	0.027
(0.097)*
	0.071
(0.000)***
	-0.023
(0.005)***
	0.008
(0.382)


Notes: (a) Total refers to total trade effects with all countries in the sample; (b) marginal refers to the extra trade effects of the new EMU members compared to the benchmark group; (c) average refers to the average trade effects over the four new EMU members (Slovenia, Cyprus, Malta, the Slovak Republic); (d) rejection of redundant period fixed effects at p = 0.000; (e) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) group_x_m_07 indicates trade effects for either the new EMU members or the 2004 EU entrants, from 2007 onwards. 
For the newEMU group it can be seen that in the CFE model, the small and weakly significant trade effect of Euro adoption increases in size and significance when Cyprus is excluded. In the CPFE model the negative and significant coefficients of the newEMU group, which indicated that the newEMU group displayed on average a weaker growth in trade than the benchmark group, loses significance. Thus in the CPFE model, by excluding Cyprus from the groups, the newEMU group is no longer ‘performing’ worse on average compared to the benchmark group. 
When looking at these results and relating it back to currency union theory, only in the CFE model evidence is found in favor of this theory. In this model the newEMU group is trading on average significantly more compared to the 2004 EU entrants, since 2007. In the CPFE model, the preferred model in this thesis, however no evidence is found that the newEMU group is trading more than the benchmark group. 
Next hypotheses 5 and 6 are re-tested, in order to investigate the effects on trade with specific trading partners if Cyprus is excluded. The results are displayed in table 8-5. For trade patterns of the 2004 EU entrants in the CFE model there is a slight decrease in the fall of average trade of this group with EMU members when Cyprus is excluded. For trade patterns with the rest of the world, the exclusion of Cyprus leads to a positive and significant increase in trade since 2007. The exclusion of Cyprus does not lead to major changes in trade patterns of the 2004 EU entrants in the CPFE model. 
8‑5 Re-testing Hypotheses 5 & 6 – Excluding Cyprus
	Marginal(a) Average(b) Trade Effects per Trading Partner Group (EMU or Rest of the World) of new EMU members over 2004 EU entrants, including and excluding Cyprus

	Dependent Variable: LN_NOM_EX
	
	
	

	Method: Panel Least Squares
	
	
	

	
	
	
	
	

	Model:
	Country Fixed Effect Model
Fixed time effects(c)
	Country Fixed Effect Model
Fixed time effects(c)
	Country Pair Fixed Effect Model
Fixed time effects(d)
	Country Pair Fixed Effect Model
Fixed time effects(d)

	Variable:
	
	Excl. Cyprus
	
	Excl. Cyprus

	2004_X_M_EMU_07
	-0.064
(0.000)***
	-0.050
(0.003)***
	0.058
(0.000)***
	0.063
(0.000)***

	2004_X_M_RW_07
	0.011
(0.503)
	0.036
(0.020)**
	0.095
(0.000)***
	0.099
(0.000)***

	newEMU_X_M_EMU_07
	0.072
(0.002)***
	0.072
(0.005)***
	0.011
(0.401)
	0.018
(0.211)

	newEMU_X_M_RW_07
	-0.007
(0.736)
	0.061
(0.003)***
	-0.047
(0.000)***
	-0.001
(0.921)


Notes: (a) Marginal refers to the extra trade effects of the new EMU members compared to the benchmark group; (b) average refers to the average trade effects over the three new EMU members (Slovenia, Malta, the Slovak Republic); (c) rejection of redundant period fixed effects at p = 0.000; (d) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (ii) group_x_m_partner_07 indicates trade effects for the new EMU members or the 2004 EU entrants with either EMU members (EMU) or the Rest of the World (RW), from 2007 onwards.
The effect of excluding Cyprus from the newEMU group has very little effect on the coefficient capturing trade with EMU members in either the CFE or the CPFE model. For the effect on trade with the rest of the world a comparable pattern is found as in table 8-4. Also here in the CFE model, by excluding Cyprus, a positive and significant coefficient is found, implying that trade between the newEMU group and the Rest of the World increased significantly more than trade between the 2004 group and the Rest of the World. In the CPFE model, the negative and significant coefficient found for trade between the newEMU group and the rest of the world loses its significance by excluding Cyprus. This thus implies that the newEMU group therefore no longer trades less with the rest of the world compared to the benchmark group. 
Summing up, when looking at trade patterns with different trading groups in the CFE model, evidence is found in line with currency union theory. There is even evidence of trade creation in this model, since the newEMU group trades significantly more with both EMU countries and the Rest of the World, compared to the 2004 group. In the CPFE model, however, no evidence of this kind is found.
8.3 [bookmark: _Toc353348803] 	Changing Years of Euro Adoption
A final test on the sensitivity of the results found in chapter 7 is conducted in this last section. In the results presented in the previous chapter the dummy variables of interest where constructed in such a way that the trade effects of Euro adoption of the new EMU members were measured from 2007 onwards. In other words, the group was constructed with the pretention that all new EMU members adopted the Euro in 2007. Therefore the trade effects of the newEMU group compared to the 2004 EU entrant group was tested on trade volumes from 2007 onward. This base year was chosen since it was the year that the first of the four new EMU members adopted the Euro; Slovenia. This might however not be the appropriate starting year of investigating trade effects for several reasons. First of all, the increased trade of EU expansion might not have completely fulfilled its potential, which might distort the measurement of trade effects caused by Euro adoption. Secondly, there might be a lag in the effect of Euro adoption on trade. Both these aspects reason in favor of a later starting year of measuring trade effects of Euro adoption. Finally, there might also be a so-called ‘announcement effect’. This effect could potentially increase trade for a country that has announced to adopt the Euro, which would oppositely argue in favor of earlier trade effects caused by ‘announced’ Euro adoption. Therefore, in order to cover a sufficiently broad span of years, the regressions testing hypotheses 4-6 in the previous chapter are tested with different years of Euro adoption: 2006 – 2009. The results are displayed in tables 8-6 to 8-8. 
8‑6 Sensitivity Test of Coefficients in Hypothesis 4
	Coefficient Sensitivity Testing for different years of Euro adoption
	

	Country Pair Fixed Effect model with time fixed effects
	
	

	
	
	

	Variable:
	2004
	newEMU
	2004
	newEMU

	Year:
	
	
	Excl. Cyprus
	Excl. Cyprus

	2006
	0.085
(0.000)***
	-0.028
(0.000)***
	0.089
(0.000)***
	0.003
(0.726)

	2007
	0.079
(0.000)***
	-0.023
(0.005)***
	0.083
(0.000)***
	0.008
(0.382)

	2008
	0.079
(0.000)***
	-0.032
(0.000)***
	0.085
(0.000)***
	-0.004
(0.698)

	2009
	0.090
(0.000)***
	-0.035
(0.000)***
	0.097
(0.000)***
	-0.005
(0.605)


Notes: The table displays the results of testing for trade effects of assuming different years of simultaneous Euro adoption by the new EMU members. The second column displays the trade effects of the average 2004 EU entrants since the assumed year of Euro adoption for the new EMU members. The third column displays how the average trade effects of the new EMU members relate to the average of the 2004 EU entrants. The fourth and fifth column, respectively, do the same while excluding Cyprus.
In table 8-6 the Country Pair Fixed Effect model, testing hypothesis 4, for different years of Euro adoption is displayed. The second and third columns present the results of testing the original sample. The fourth and fifth column display the results where Cyprus is excluded from both the benchmark group and the newEMU group, for reasons discussed in the section 8.2. 
As can be seen in the table for the original sample, for all of the different years of Euro adoption the newEMU group witnesses a smaller increase in trade compared to the benchmark group. When assuming Euro adoption in 2007, it can be seen that in this year the newEMU group displays the smallest deviating in growth in trade with the benchmark group (-2.3% compared to -3.5% in 2009). For the sample where Cyprus is excluded no evidence is found that the newEMU group has witnessed significantly more trade compared to the average of the benchmark group in any of the years. 
In table 8-7 the results are displayed of testing hypotheses 5 and 6 for different years of Euro adoption on the original sample. Recall that whereas hypothesis 4 inquired into the total average trade effects of Euro adoption by the newEMU group, hypotheses 5 and 6 inquired into trade effects with the specific trading partner groups; EMU members and the rest of the world. Looking at the results on trade between the 2004 benchmark group and EMU members and the rest of the world, only minor changes in trade patterns are witnessed when the year of Euro adoption is changed. 
8‑7 Sensitivity Test of Coefficients in Hypotheses 5 & 6
	Coefficient Sensitivity Testing for different years of Euro adoption
	

	Country Pair Fixed Effect model with time fixed effects
	
	

	
	
	
	
	

	Variable:
	2004_EMU
	2004_RW
	newEMU_EMU
	newEMU_RW

	Year:
	
	
	
	

	2006
	0.055
(0.000)***
	0.107
(0.000)***
	0.027
(0.044)**
	-0.060
(0.000)***

	2007
	0.058
(0.000)***
	0.095
(0.000)***
	0.011
(0.401)
	-0.047
(0.000)***

	2008
	0.055
(0.000)***
	0.097
(0.000)***
	0.015
(0.272)
	-0.063
(0.000)***

	2009
	0.065
(0.000)***
	0.109
(0.000)***
	0.011
(0.486)
	-0.065
(0.000)***


Notes: The table displays the results of testing for trade effects of assuming different years of simultaneous Euro adoption by the new EMU members. The second and third column display the trade effects of the average 2004 EU entrants with existing EMU members and the Rest of the World, respectively, since the assumed year of Euro adoption for the new EMU members. The fourth and fifth column displays how the average trade effects of the new EMU members with existing EMU members and the Rest of the World, respectively, relate to the average of the 2004 EU entrants.
When looking at the effect of changing the year of Euro adoption for trade between the newEMU group and the EMU members and the rest of the world, 2006 displays favorable results. A significant and positive coefficient is found for trade with EMU members. This would imply that from 2006 onwards, the newEMU group on average witnessed a large increase in trade with EMU members than the benchmark group. This argues in favor of the currency union effect. Simultaneously does the newEMU group display a small decrease in trade with the rest of the world, compared to the benchmark group, indicating trade diversion. These results could however imply that an announcement of Euro adoption in 2006 has boosted trade for all of the newEMU members more than for the benchmark group. This is somewhat unlikely given that three out of the four new EMU members only adopted the Euro at least two years later. For comparison; Flam and Nordstrom (2003) find an announcement effect of Euro adoption on trade of one year for the initial EMU members, which compromise much larger economies in a relatively stable global and regional economic environment. Continuing with the results, when constructing the variables as if the Euro was adopted simultaneously in 2007, as done in the original analyses, it can be seen that the deviation of trade with the rest of the world of the newEMU group compared to the 2004 EU entrants is again the smallest. 
Finally, in table 8-8 hypotheses 5 and 6 are tested again for the four different years of Euro adoption, but now excluding Cyprus from both the benchmark and the newEMU group. The results are displayed below and should be compared to the results found in Table 8-7 to identify any effects of excluding Cyprus from the sample.
8‑8 Sensitivity Test of Coefficients in Hypotheses 5 & 6 – Excl. Cyprus
	Coefficient Sensitivity Testing for different years of Euro adoption – Excluding Cyprus
	

	Country Pair Fixed Effect model with time fixed effects
	
	

	
	
	
	
	

	Variable:
	2004_EMU
	2004_RW
	newEMU_EMU
	newEMU_RW

	Year:
	
	
	
	

	2006
	0.060
(0.000)***
	0.108
(0.000)***
	0.030
(0.039)**
	-0.011
(0.339)

	2007
	0.063
(0.000)***
	0.099
(0.000)***
	0.018
(0.211)
	-0.001
(0.921)

	2008
	0.061
(0.000)***
	0.102
(0.000)***
	0.025
(0.110)
	-0.023
(0.057)*

	2009
	0.071
(0.000)***
	0.116
(0.000)***
	0.026
(0.116)
	-0.026
(0.042)**


Notes: The table displays the results of testing for trade effects of assuming different years of simultaneous Euro adoption by the new EMU members, when Cyprus is excluded. The second and third column display the trade effects of the average 2004 EU entrants with existing EMU members and the Rest of the World, respectively, since the assumed year of Euro adoption for the new EMU members. The fourth and fifth column displays how the average trade effects of the new EMU members with existing EMU members and the Rest of the World, respectively, relate to the average of the 2004 EU entrants.
Again the results do not deviate severely from the results found in the original sample (Table 8-7), except for the loss of significance in trade patterns between the newEMU group and the rest of the world. They are not longer significant for 2006 and 2007, and are reduced in size and significance for 2008 and 2009. However, when looking at the coefficients of trade between the newEMU group and EMU members from 2008 and 2009 onwards, these become almost significant (albeit at p = 0.10). Thus although statistically insignificant, the results come close to finding (weak) evidence that the newEMU group trades more with EMU members compared to the 2004 group, which would be in line with currency union theory. Also, given the negative coefficients for trade between the newEMU group and the rest of the world for these years, there would be evidence of trade diversion, since trade with EMU members increases at the cost of trade with the rest of the world. 
8.4 [bookmark: _Toc353348804] 	Summary
This chapter has conducted three additional tests on the results found in the previous chapter to test the robustness of these results. First Pairwise Granger Causality Tests were conducted, in which evidence was found that on the long run Euro adoption by Slovenia led to increased trade between Slovenia and existing EMU countries. Similar results were found when testing for causality for the new EMU members as a group. For the Slovak Republic the causality test revealed that trade between this country and the existing EMU countries has had an effect on the decision to adopt the Euro. These results however are not very reliable since they might be distorted given the inconsistent economic environment in the period before and after Euro adoption by the new EMU members. Secondly, the results were tested for consistency when Cyprus was excluded from both the newEMU group and the 2004 EU entrant benchmark group. This was justified given the a-symmetric effect the financial and European debt crisis has had on Cyprus, due to its integrated economy and financial sector with Greece. Excluding Cyprus improved the results found in the CFE model, which suggested evidence in favor of currency union trade effects, and even in favor of trade creation, since average trade of the newEMU group with both EMU members and the rest of the world increased more than the benchmark group. The results found in the CPFE model when Cyprus is excluded do not display evidence of such effects, but the results do improve, since the newEMU group no longer underperforms in terms of trade compared to the average of the benchmark group when Cyprus is excluded. Finally, in a final test of sensitivity to changes in the starting year of Euro adoption, the results are quite robust. However, when Cyprus is excluded and one looks at trade patterns with specific trading partners, the results lean towards trade diversion by the newEMU group from 2008 and 2009 onwards. These results however are close to, but insignificant at p = 0.10. 


9. [bookmark: _Toc353180792][bookmark: _Toc353348805] Extensions
This thesis has so far attempted to answer the research question of whether Euro adoption led to increased trade for the new EMU members. The gravity model used to answer this question and the corresponding dataset unfortunately did not provide very strong evidence of a currency union trade effect for the new EMU members. Nonetheless the constructed model and extensive dataset can be used to investigate some other interesting effects of Euro adoption for the new EMU members and relate these to the literature on predicted trade effects of Euro adoption, which will be done in this chapter. Finally, given the lack of consensus in the empirical literature on the predicted trade effects for either relatively open or relatively closed economies of 2004 EU entrants, this subject will also be addressed. 
[bookmark: _Toc353348806]9.1  	Export and Import Trade Effects of Euro Adoption
	Effects of Euro adoption on total Export and Import per Country

	Dependent Variable: LN_NOM_EX

	Method: Panel Least Squares

	Country Pair Fixed Effect with time fixed effects

	

	Variable:
	Coefficient

	SLOVENIA_X_07
	0.106
(0.000)***

	SLOVENIA_M_07
	0.046
(0.010)***

	CYPRUS_X_08
	-0.129
(0.000)***

	CYPRUS_M_08
	0.007
(0.698)

	MALTA_X_08
	-0.007
(0.713)

	MALTA_M_08
	0.059
(0.002)***

	SLOVAKREP_X_09
	0.062
(0.002)***

	SLOVAKREP_M_09
	0.023
(0.253)


Notes: The table displays the coefficients found when using the Country-Pair fixed effect model with fixed time effects in testing the effect of Euro adoption on export and import separately for each of the new EMU members.
 (
Table 
9-1
 
Total Export and Import
 Effects per 
new EMU member
)In all of the specifications tested above, the dummy variable always captured all trade of each country or group of countries, thus exports and imports. These total trade figures were investigate for trade with all other countries in the sample, and for trade with the two specific groups of trading partners; EMU members and the Rest of the World. As seen in chapter 7, the total trade effects of the individual country with all countries could have fallen since the year of Euro adoption, but when looking into trade patterns with the different trading partners, some results revealed that only trade with non-EMU partners had fallen, and no evidence of any deviating trade pattern was found fort trade with EMU members. In continuation of revealing specific trade effects of Euro adoption which cannot be tested with total trade data, this section investigates the effects on export and import separately. This is done through re-testing the six hypotheses in this thesis and looking at export and import individually instead of at total trade. The tests are conducted in the Country Pair Fixed Effect model with time fixed effects. Tables 9.1 – 9.4 display the output of the regressions. Only the coefficients for the variables of interest, export and import, are shown. 
Table 9-1 displays the result of re-testing hypothesis 4. As  (
Table 
9-
2 
Export and Import
 Effects 
of Euro Adoption 
per Trading Partner Group, per 
new EMU member
)can be seen, now that the positive total trade effects of Euro adoption are separated into export and import effects, Slovenia has witnessed an increase in exports of over 10% since Euro adoption. This figure comes 
	Effects of Euro adoption on Export and Import per Trading Partner Group, per Country

	Dependent Variable: LN_NOM_EX

	Method: Panel Least Squares

	Country Pair Fixed Effect with time fixed effects

	

	Variable:
	Coefficient

	SLOVENIA_X_EMU_07
	0.109
(0.000)***

	SLOVENIA_X_RW_07
	0.106
(0.000)***

	SLOVENIA_M_EMU_07
	0.044
(0.142)

	SLOVENIA_M_RW_07
	0.049
(0.024)**

	CYPRUS_X_EMU_08
	-0.053
(0.091)*

	CYPRUS_X_RW_08
	-0.169
(0.000)***

	CYPRUS_M_EMU_08
	0.086
(0.006)***

	CYPRUS_M_RW_08
	-0.033
(0.144)

	MALTA_X_EMU_08
	0.012
(0.699)

	MALTA_X_RW_08
	-0.015
(0.516)

	MALTA_M_EMU_08
	0.053
(0.086)*

	MALTA_M_RW_08
	0.064
(0.005)***

	SLOVAKREP_X_EMU_09
	0.087
(0.010)***

	SLOVAKREP_X_RW_09
	0.050
(0.043)**

	SLOVAKREP_M_EMU_09
	0.019
(0.576)

	SLOVAKREP_M_RW_09
	0.026
(0.289)


close to the predicted effect of Euro adoption on export  Brouwer et al. (2008). The negative total trade effects of Cyprus are caused by a severe fall in exports, contradictory to the predicted 8% increase, while no evidence of changes in imports are witnessed. For Malta, where a small positive trade effect of Euro adoption was found, this is caused by an increase in import. This is also contradictory to the prediction made by Brouwer et al (2008) since they expected the largest increase in exports for Malta out of all the 2004 EU entrants (13%).Finally, the positive total trade effects of Euro adoption found for the Slovak Republic are mainly caused by increased exports since Euro adoption, which is line with the predictions.
Notes: The table displays the coefficients found when using the Country-Pair fixed effect model with fixed time effects in testing the effect of Euro adoption on export and import separately for the new EMU members, for each specific trading partner group (existing EMU members and the Rest of the World).
Table 9-2 presents the results of a re-testing of hypotheses 2 and 3 at the export-import level, revealing some more interesting trade effect caused by Euro adoption. For Slovenia for example, exports to EMU members has increased since Euro adoption, but imports from this group did not significantly change. Cyprus on the other hand has witnessed a significant fall in exports to EMU members, but also a significant increase in imports from EMU members since Euro adoption. When looking at the Slovak Republic, their increased exports since Euro adoption are strongly affected by increased exports to EMU members. 
The outputs of the regressions investigating export and import effects of Euro adoption for the new EMU members as a group compared to the benchmark group are displayed in Appendix D. Also are the results shown when Cyprus is excluded from both groups. 
[bookmark: _Toc353348807]9.2  	Openness to Trade
Empirically testing trade effects of a country joining a currency union is interesting to test currency union theory. It is also interesting to investigate whether the new countries in a currency union display evidence of trade creation or trade diversion. But given that a potential trade effects is found, it is also interesting to use these result as a guideline for potential new members of the currency union. This is of particular relevance for the six remaining 2004 EU entrants, since by joining the EU these countries simultaneously committed themselves to eventual Euro adoption. Given the earlier discussed lacking consensus in the literature on which countries would gain the most by Euro adoption, either the more closed or the more open economies, this is an interesting question to answer with the dataset at hand, and so to provide an indication to guidance.
Since there are only four countries that have adopted the Euro out of the ten 2004 EU entrants, looking for a relation between a country’s openness to trade and trade effects of Euro adoption can only be based on four observations. Therefore no formal test can be conducted on finding a significant relation between these factors. Nonetheless a scatter plot can be constructed to identify a potential relation between trade effects of Euro adoption and a country’s openness to trade. 
Figure 9‑1 Scatter Plot of Trade Effects of Euro Adoption versus 
Openness to Trade

Source: own calculations based on IMF Directions of Trade Statistics 
Figure 9-1 displays the scatter plot for trade effects of Euro adoption against a country’s openness to trade. A country’s average openness to trade since Euro adoption is constructed by taking the average of total exports plus total imports over GDP for the years in EMU. The values for the vertical axis are taken from table 7-1, which tested for the total effects on trade for the individual countries since they adopted the Euro. 
Although no strict correlation can be seen, the overall pattern suggests that countries with a higher openness to trade find larger trade effects of Euro adoption. This is in line with the predicted made by Belke and Spies (2008) and contradictory to the predictions made by Maliszewka (2004) and Cieslik et al. (2012). Although this scatter plot is not a strong and reliable tool to base recommendations on, it does signal that countries that are more open to trade have more to gain by adopting the Euro compared to countries that have relatively more closed economies.
The previous scatter plot has focused on the relation between total openness to trade and the trade effects caused by Euro adoption. However, it is also interesting to investigate the relation between a country’s openness to trade with EMU partners, and relate this to the trade effect of Euro adoption. A scatter plot of these variables is shown in figure 9-2. 
Figure 9‑2 Scatter Plot of EMU Trade Effects of Euro Adoption versus 
Openness to EMU trade

Source: own calculations based on IMF Directions of Trade Statistics 
In this setup a clearer correlation is witnessed compared to looking at total trade effects. Here a strong and positive correlation is found between openness to trade with EMU members and trade effects of Euro adoption (taken from Table 7-2). This scatter plot signals that countries that have a high openness to trade towards EMU members will gain more in terms of increased trade with EMU members, compared to countries with low openness to trade towards EMU members, if they were to adopt the Euro. 

10. [bookmark: _Toc353180793][bookmark: _Toc353348808]Conclusion

Before you lays a master thesis on the trade effects of Euro adoption for Cyprus, Malta, the Slovak Republic and Slovenia. Out of the ten countries that joined the EU in 2004, these countries were the first to adapt the Euro as their new domestic currency and commit themselves completely to EMU. By doing so, the last remaining barriers to trade had been removed for the promise of increased trade and monetary stability, for which the cost was lost control over monetary policy. 
The theoretical debate on reduced barriers to trade by joining a currency union versus sovereign control over monetary policy remains a hot topic. The aim of this thesis was to shed light on the promise of increased trade for the newest EMU members in the midst of the financial and European debt crisis. The research question of whether Euro adoption led to increased trade for Cyprus, Malta, the Slovak Republic and Slovenia is answered by testing two sets of hypotheses by use of the gravity model. A panel of data comprising trade data between 36 countries over a period of 12 years (2000-2011), leading to approximately 15000 observations, was used to inquire into the trade effects of Euro adoption, using the country-pair fixed effect model with time-varying constants. 
The first set of hypotheses followed a similar structure compared to earlier research on trade effects of Euro adoption, by investigating increased trade patterns for each new EMU member compared to all other countries in the sample since Euro adoption. In testing total trade effects since Euro adoption, positive and significant trade effects were found for Malta, the Slovak Republic and Slovenia, while displaying negative trade effects for Cyprus. In testing trade effects with specific trading partner groups, being either EMU countries or the rest of the world, evidence of trade creation was found for the Slovak Republic and Slovenia. This is derived from the evidence that since their year of Euro adoption, both countries witnessed a significant increase in trade with countries both inside and outside EMU. Oppositely, evidence was also found to be hinting at trade diversion for Cyprus, since the drop in total trade is explained by a severe drop in trade with countries outside EMU, while no significant change in trading patterns with EMU countries is witnessed.
The second set of hypotheses took the form of a comparative research in which the average trade pattern of the new EMU members was compared to the average trade pattern of all 2004 EU entrants. In this setup it was possible to investigate whether the new EMU members on average (a) traded more in total, (b) traded more with EMU countries, and (c) traded more with non-EMU countries, in comparison to their ‘peers’, since Euro adoption. The results showed that the new EMU countries traded on average less with all other countries in the sample, compared to the average of the 2004 EU entrants. When looking at the trade patterns with specific groups, the outcomes showed that no significant difference in trade existed between on the one hand the 2004 EU entrants and the new EMU members, and on the other hand the existing EMU countries. There is however evidence that the new EMU members traded on average significantly less with countries outside EMU, since Euro adoption. In a later chapter where Cyprus was excluded from both the new EMU group and the 2004 EU entrants group, re-testing the second set of hypotheses revealed that the results were not robust, since by excluding Cyprus the average trade pattern of the new EMU group did no longer deviate from the average of the 2004 EU entrants group, regardless of who the trading partner was. 
Combining the outcomes of both sets of hypotheses, the results show that even though trade did increase for Malta, the Slovak Republic and Slovenia since Euro adoption, this did not lead to a larger increase in trade compared to the average of all the 2004 EU entrants. Continuing, when looking at the causality tests, no evidence is found that Euro adoption led to increased trade, but even the other way around, that increased trade led to Euro adoption. It must however be noted that these results are unreliable given the situation of entering the EU a few years before Euro adoption, and witnessing the financial and European debt crisis right after adopting the Euro. Nonetheless did adopting the Euro not give them an advantage in terms of increased trade compared the average of the 2004 EU entrants. The counterfactual argument of whether the four countries had traded less compared to the average of the 2004 EU entrants if they had not adopted the Euro however remains a question. 
Relating the outcomes of this thesis on trade effects of Euro adoption back to the theoretical debate on reduced barriers to trade by joining a currency union versus sovereign control over monetary policy, a clear winner arises in this particular situation. Given the financially troubled times in the world and in Europe in particular, during which control over monetary policy is a precious instrument, and given that no evidence is found of any marginal increase in trade for the new EMU members compared to the average of the 2004 EU entrants, the lost control over monetary policy is a too costly trade-off.  
10.1 [bookmark: _Toc353348809]Policy Recommendations
Given the findings of this thesis on the short-term trade effects of Euro adoption and given the status of the European economy and the Euro itself, it should be recommended not to adopt the Euro if a country is looking for an increase in trade in the current situation. Adopting the Euro does not lead to above average increases in trade and therefore giving up sovereign control over monetary policy is too costly. Cyprus in particular, but Slovenia as well, are good examples of countries that failed to steer and control their economies by the sole use of fiscal policy. Now that both countries are in need of loans from the IMF and other EMU members, they no longer only have lost their control over their monetary policy, but also lost partial control over their fiscal policy due to austerity and reform demands from the lending institutions and countries. If for example Cyprus would have had control over its own monetary policy and would still have had the Cypriote Pound, Cyprus’ trade balance could have been better controlled. With imports being practically the only factor contributing to growth in Cyprus’ total trade since 2000 (see Appendix C, figure C-1) and being six times the size of export since 2007 (IMF, Direction of Trade Statistics), an exchange rate mechanism, with or without intervention by the central bank, would have helped to create a better trade balance. Furthermore could the solution to their banking problem have been solved less rigorously, although not necessarily better, if the Cypriote government had bailed out the banks. This would have increased Cyprus’ national debt severely, but with own control over their monetary policy they could have printed more Cypriote Pounds and thereby pressured inflation so that this would again have had a positive effect on their national debt.
When making a policy recommendation on the role of EMU, the following can be said: they should not push the newest EU members into rushing to adopt the Euro. Existing EMU members should first consolidate their government finances, implement all the necessary supervisory regulations and regain short- and long-term confidence of the financial markets. Only then should they accept new, and potentially unstable, economies into the Eurozone, so that they are no longer vulnerable to a potential domino-effect caused by a financially troubled country, and are no longer required to bail-out another unreliable bank or government. 
Finally should the EU accept the fact that European integration goes at different paces for different countries, and that the Euro might not be the most suitable currency for all EU countries. Western Europe took six decades to reach the current level of European integration, but thinking that Eastern and Central Europe can do the same in two decades while also transforming to market economies is a fallacy. 
10.2 [bookmark: _Toc353348810]Suggestions for Further Research
In this final section of this chapter some suggestions for further research are proposed that might shed another light on the outcomes of this thesis. Also is another angle of looking at joining a currency union suggested as point of inquiry for another research. 
The economic theory on currency unions focuses on benefits such as price transparency, no more exchange risk and credible monetary policy. When discussing the theory however, the practical implications of a currency union are left out of the discussion. An example of practical implications faced by the EMU members are the Maastricht criteria, which can be regarded as a cost for the EMU members for maintaining the credibility of their currency union. These criteria put a limit on the allowed government expenditures of the member countries. In periods of economic downturn and even crisis, governments can (excessively) stimulate their economy by enlarging their expenditure. When thinking of this in relation to the topic of this thesis, a stimulated economy can also lead to increased levels of trade. An interesting topic of research would therefore be to identify the relation between government expenditure and trade levels in the 2004 EU entrant countries. By applying this relation one can test whether the new EMU countries displayed lower trade levels caused by less excessive government expenditure, due to restrictions dictated by EMU, compared to the remaining 2004 EU entrants. 
Another interesting research topic that would well complement this research is to investigate the motivation for joining a currency union besides hopes of increased trade, which is monetary stability. Some countries are faced with high levels of inflation, highly volatile exchange rates and have to pay high interest rates on their government bonds due to unreliable monetary policy. An option for these countries is to, sometimes even unilaterally, adopt a large international currency as their own. Many of the countries in Rose’s (2000) sample are small island countries that have unilaterally adopted the dollar. By adopting such a large international currency, investors’ confidence strongly improves so that not only interest rates on government bonds fall, but also investors are attracted to invest in the economy, with all the benefits that follow. Since these motivations have also played a part in the decision of the new EMU members to adopt the Euro, an interesting point of inquiry would be to quantify the effects of adopting the Euro on (a) interest rates on government bonds, (b) inflation levels and (c) increased foreign investments. 
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[bookmark: _Toc353180795][bookmark: _Toc353348812]Appendix A – Sources & Variables
Export data in nominal US dollars are taken from the IMF Directs of Trade Statistics (DOTS) database. Nominal GDPs in US Dollars as well as country specific GDP deflators are retrieved from the IMF International Financial Statistics (IFS) database. Real export figures and GDPs are self-calculated by deflating the nominal values of export and GDP by the corresponding country’s year GDP deflator. Data on common borders, common languages and distances in kilometers between capitals or main economic centers are taken from Centre d’Etudes Prospectives et d’Informations Internationales (CEPII). The remainder of the variables are all self-constructed variables. 
Country groups:
2004		Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovenia, Slovak Republic
EMU12		Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain
EU15		Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden, United Kingdom
RW		Australia, Bulgaria, Canada, China, Cyprus, Czech Republic, Denmark, Estonia, Hungary, Latvia, Lithuania, Norway, Poland, Romania, Russian Federation, Sweden, Switzerland, Turkey, United Kingdom, United States
newEMU	Cyprus, Malta, Slovenia, Slovak Republic



[bookmark: _Toc353180796][bookmark: _Toc353348813]Appendix B – Real Effects of Euro Adoption
Tables B-1 and B-2 show the results of testing all of the hypotheses 1 – 6 by using deflated export and GDP data. The real data is constructed by deflating export and GDPi by country’s i GDP deflator, and deflating GDPj by country’s j GDP deflator. 
Table B-1 Trade Effects of Euro Adoption per Individual Country, Real and Nominal
	Total Trade Effects(a) & Trade Effects per Trading Partner Group(b) of Euro adoption, per individual country

	Country Pair Fixed Effect model with Time Fixed Effects(d)

	Method: Panel Least Squares
	
	
	

	
	
	
	
	

	Dependent variable:
	LN_NOM_EX
	LN_REAL_EX
	LN_NOM_EX
	LN_REAL_EX

	Variable:
	
	
	
	

	C
	-11.743
(0.000)***
	-9.608
(0.000)***
	-11.839
(0.000)***
	-9.617
(0.000)***

	LN_NOM_GDPI
	0.855
(0.000)***
	
	0.859
(0.000)***
	

	LN_NOM_GDPJ
	0.934
(0.000)***
	
	0.938
(0.000)***
	

	LN_REAL_GDPI
	
	0.898
(0.000)***
	
	0.898
(0.000)***

	LN_REAL_GDPJ
	
	0.705
(0.000)***
	
	0.705
(0.000)***

	SLOVENIA_X_M_07
	0.076
(0.000)***
	0.070
(0.000)***
	
	

	SLOVENIA_X_M_EMU_07
	
	
	0.076
(0.000)***
	0.052
(0.018)**

	SLOVENIA_X_M_RW_07
	
	
	0.077
(0.000)***
	0.081
(0.000)***

	CYPRUS_X_M_08
	-0.061
(0.000)***
	-0.065
(0.000)***
	
	

	CYPRUS_X_M_EMU_08
	
	
	0.017
(0.451)
	-0.006
(0.797)

	CYPRUS_X_M_RW_08
	
	
	-0.101
(0.000)***
	-0.096
(0.000)***

	MALTA_X_M_08
	0.026
(0.050)**
	0.014
(0.310)
	
	

	MALTA_X_M_EMU_08
	
	
	0.033
(0.140)
	0.002
(0.927)

	MALTA_X_M_RW_08
	
	
	0.025
(0.127)
	0.021
(0.209)

	SLOVAKREP_X_M_09
	0.043
(0.003)***
	0.045
(0.004)***
	
	

	SLOVAKREP_X_M_EMU_09
	
	
	0.053
(0.028)**
	0.038
(0.132)

	SLOVAKREP_X_M_RW_09
	
	
	0.038
(0.031)**
	0.049
(0.010)***

	
	
	
	
	

	N
	15082
	15082
	15082
	15082

	R-squared
	0.98
	0.97
	0.98
	0.97

	Adjusted R-squared
	0.97
	0.97
	0.97
	0.97


Notes: (a) Total trade effects refers to the overall trade effect with all countries in the sample; (b) trade effects per trading partner group refers to trade effects with either EMU countries or the Rest of the World (RW); (c) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) the second column displays the original outcome of testing hypothesis 1, the third column displays the outcome of testing hypothesis 1 with deflated export and GDP data, the fourth column displays the original outcome of testing hypotheses 2 and 3, and the fifth column displays the outcome of testing hypotheses 2 and 3 with deflated export and GDP data; (ii) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (iii) country_x_m_(partner)_07 indicates trade effects for which country, with (1) all countries in the sample, (2) EMU members (EMU) or (3) the Rest of the World (RW), from the year of Euro adoption onwards onwards.


Table B-2 Trade Effects of Euro Adoption for newEMU group and 2004 EU entrants benchmark group, Real and Nominal
	Total Average Trade Effects(a) & Trade Effects per Trading Partner Group(b) of Euro adoption for newEMU group over the 2004 EU entrant average

	Country Pair Fixed Effect model with Time Fixed Effects(c)
	
	

	Method: Panel Least Squares
	
	
	

	
	
	
	
	

	Dependent variable:
	LN_NOM_EX
	LN_REAL_EX
	LN_NOM_EX
	LN_REAL_EX

	Variable:
	
	
	
	

	C
	-10.786
(0.000)***
	-8.287
(0.000)***
	-10.703
(0.000)***
	-8.257
(0.000)***

	LN_NOM_GDPI
	0.813
(0.000)***
	
	0.809
(0.000)***
	

	LN_NOM_GDPJ
	0.891
(0.000)***
	
	0.888
(0.000)***
	

	LN_REAL_GDPI
	
	0.838
(0.000)***
	
	0.837
(0.000)***

	LN_REAL_GDPJ
	
	0.647
(0.000)***
	
	0.645
(0.000)***

	2004_X_M_07
	0.079
(0.000)***
	0.096
(0.000)***
	
	

	2004_X_M_EMU_07
	
	
	0.058
(0.000)***
	0.060
(0.000)***

	2004_X_M_RW_07
	
	
	0.095
(0.000)***
	0.123
(0.000)***

	newEMU_X_M_07
	-0.023
(0.005)***
	-0.038
(0.000)***
	
	

	newEMU_X_M_EMU_07
	
	
	0.011
(0.401)
	-0.004
(0.758)

	newEMU_X_M_RW_07
	
	
	-0.047
(0.000)***
	-0.062
(0.000)***

	
	
	
	
	

	N
	15082
	15082
	15082
	15082

	R-squared
	0.98
	0.97
	0.98
	0.97

	Adjusted R-squared
	0.97
	0.97
	0.97
	0.97


Notes: (a) Total trade effects refers to the overall trade effect with all countries in the sample; (b) trade effects per trading partner group refers to trade effects with either EMU countries or the Rest of the World (RW); (c) rejection of redundant period and cross-section fixed effects at p = 0.000; (i) the second column displays the original outcome of testing hypothesis 4, the third column displays the outcome of testing hypothesis 4 with deflated export and GDP data, the fourth column displays the original outcome of testing hypotheses 5 and 6, and the fifth column displays the outcome of testing hypotheses 5 and 6 with deflated export and GDP data; (ii) p-values are in parentheses, p***<0.01, p**<0.05, p*<0.10; (iii) group_x_m_(partner)_07 indicates trade effects for either the newEMU group or the 2004 EU entrant group, with (1) all countries in the sample, (2) EMU members (EMU) or (3) the Rest of the World (RW), from 2007 onwards.



[bookmark: _Toc353180797][bookmark: _Toc353348814]Appendix C – Expected Trade Effects for Latvia and Lithuania
The aim of this section was to make a prediction on the trade effects of Euro adoption by Latvia (in 2014) and Lithuania (in 2015). However, since Euro adoption did not lead to larger increases in trade for the new EMU members compared to the average growth in trade of the 2004 EU entrants, no predictions can be made. Nonetheless can some graphs help shed some light on their recent trade evolution in comparison to the new EMU members. When looking at the graphs below, it can be seen that the new EMU members (Cyprus, Malta, the Slovak Republic and Slovenia) showed less volatility in total trade during the crisis compared to the newest (Estonia) and soon-to-be new EMU members (Latvia and Lithuania). These last three countries restored their pre-crisis trade levels in three years, whereas amongst the new EMU members under investigation in this research, only the Slovak Republic succeeded in this.
Figure C-1 – Indexed Total Trade per Country

Source: IMF Direction of Trade Statistics
Figure C-2 – Percentage Change in Total Trade per Country per Year

Source: IMF Direction of Trade Statistics
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D‑1 Export and Import Effects for newEMU and 2004 Benchmark Group
	Effects of Euro adoption on total export and import for the newEMU group and the 2004 benchmark group

	Dependent Variable: LN_NOM_EX

	Method: Panel Least Squares

	Country Pair Fixed Effect with time fixed effects

	

	Variable:
	Coefficient

	2004_X_07
	0.103
(0.000)***

	2004_M_07
	0.026
(0.002)***

	newEMU_X_07
	-0.054
(0.000)***

	newEMU_M_07
	0.010
(0.352)
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Notes: The table displays the coefficients found when using the Country-Pair fixed effect model with fixed time effects in testing the effect of Euro adoption on export and import separately for the average of the newEMU group and 2004 group.

D‑2 Export and Import Effects per Partner Group for newEMU Group and 2004 Benchmark Group
	Effects of Euro adoption on export and import per trading partner group, for the newEMU group and the 2004 benchmark group

	Dependent Variable: LN_NOM_EX

	Method: Panel Least Squares

	Country Pair Fixed Effect with time fixed effects

	

	Variable:
	Coefficient

	2004_X_EMU_07
	0.106
(0.000)***

	2004_X_RW_07
	0.103
(0.000)***

	2004_M_EMU_07
	0.005
(0.673) 

	2004_M_RW_07
	0.038
(0.000)***

	newEMU_X_EMU_07
	-0.039
(0.041)**

	newEMU_X_RW_07
	-0.063
(0.000)***

	newEMU_M_EMU_07
	0.062
(0.001)***

	newEMU_M_RW_07
	-0.017
(0.230)




Notes: The table displays the coefficients found when using the Country-Pair fixed effect model with fixed time effects in testing the effect of Euro adoption on export and import separately for the newEMU group and the 2004 group, for each specific trading partner group (existing EMU members and the Rest of the World).
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