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Abstract 
 

This paper examines whether European Monetary Union (EMU) countries share fairly the 

effect of their membership in Eurozone (EZ) or whether are winners and losers in this ''Euro-

game''. By using panel data of 27 European Union (EU) Member States for the period 2001-

2012 in the context of a gravity model, we focus on estimating the Euro’s effect on bilateral 

trade and we detect whether this effect differs across the Member States of EZ. Two 

estimation methods are applied: Pooled OLS estimator and Fixed Effects estimator. The 

empirical results come to the conclusion that the individual country effects differ and are 

statistically significant, indicating that EMU’s effect on trade differs across the Member 

States of EZ. The overall effect of the Euro is statistically insignificant, regardless the 

estimation method, demonstrating that the common European currency may have no effect on 

bilateral trade. 
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1. Introduction 
 

The main aim of this paper is to analyse the effect of EMU on the bilateral trade of each 

EMU country and to investigate the overall trade effect of the Euro.  

 

According to Mundell (1961) a common currency decreases the transaction cost of 

trading, so the trade among the Currency Union (CU) countries increases. The literature 

about currency unions and their influences on trade have increased significantly after the 

introduction of the Euro and the phenomenon of dollarization1. This literature tends to find 

the effects of CUs on trade significant and positive among CU countries (De Souza, 2002, De 

Nardis et al., 2003, Micco et al., 2003, etc) but it does not contain estimates about EMU’s 

individual trade effects. With the ongoing economic crisis in Europe, significant financial 

differences are observed across the EZ member states. On one hand members like Greece, 

Portugal and Ireland have very serious financial problems, on the edge of bankruptcy, and on 

the other hand Members like Germany and France are fighting for the survival of the euro.  

 

Only Aristotelous (2006) studies the individual Member State effects of the Euro. From 

2006 to 2013, five new Member States have adopted the Euro as their currency, (Estonia, 

Slovakia, Slovenia, Malta and Cyprus) and another three countries became Member States of 

EU (Bulgaria, Romania, and Croatia). 

 

This paper conducts an econometric analysis by applying a gravity model, and by using 

panel data from the period 2001-2012. This particular time sample has great importance 

because it includes the years of the financial crisis (2009-2012). Our country sample contains 

the 27 EU countries, specifically 16 EMU countries (Belgium and Luxembourg are treated as 

a single country2) and 11 EU countries (see Table Β: EMU History and Table C: EU & EMU 

Membership, in the Appendix).  

    

 

  

1 
Dollarization: A situation where the citizens of a country officially or unofficially use a foreign country's   

currency as legal tender for conducting transactions. 

2 Belgium and Luxembourg are treated as a single country because many data bases in the past have counted 

these two countries as a single economic area. In order to avoid complications, we have decided to include 

Belgium and Luxembourg in our country sample as a single country. 
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The rest of the paper is organized as follows: Chapter 2 presents the literature review, 

Chapter 3 presents theoretical framework of gravity model, Chapter 4 describes the empirical 

framework of data, the econometric model and presents the empirical results, and finally 

Chapter 5 winds up with the conclusions.  

 

 

2. Literature Review 
 

The literature about the trade effects of common currencies starts by Rose (2000). Rose 

uses panel data covering bilateral trade relationships for 186 countries at 5-year intervals 

between 1970 and 1990. He applies an augmented gravity model to detect the factors that 

affect trade. The model is “augmented” in which the standard gravity model only includes 

(the natural logarithms of) income and distance variables. Rose's study concludes that 

countries that share a common currency engage in substantially higher international trade by 

a factor ranging between 1.6 (60% increase) and 3 (200% increase). 

 

De Souza (2002) estimates the trade gains arising from the constitution of a currency 

union. In contrast with Rose (2000) and by using data for the period 1980-2001, he reports 

that there are no significant trade effects from the introduction of the euro. De Souza also 

tries to detect trade effects by treating EMU not as a single event but as a part of a long-term 

integration process. In this case the evidence is a little bit stronger than before but it does not 

seem to be a result of this specific exchange rate arrangement. De Souza concludes that no 

consistent significant trade effects from the 1999 to 2001 are found.  

 

De Nardis and Vicarelli (2003), and Micco, Stein and Ordoñez (2003) apply different 

approaches trying to detect the trade effect of the euro. De Nardis et al. (2003), by adopting 

panel data for 11 exporter EMU countries and 32 importer countries (11 EMU countries plus 

21 other countries) for the period 1980-2000, apply two estimation methods. In the first 

estimation, they calculate the variation in EMU trade with respect to both intra-EMU trade 

before the adoption of the Euro and EMU trade with other economies that do not use Euro as 

currency. In the second estimation, they calculated the same effect but this time they try also 

to detect for a possible bias, which is result of the endogeneity of the currency union. Their 

conclusion was that the Euro has a statistically significant positive effect on intra-EMU trade 

but compared to Rose's results, the magnitude of this impact is very small. 
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Micco et al. (2003) quantify the impact of the Euro, controlling other standard 

influences on trade such as EU membership, distance and the size of the buying and selling 

countries. They use a panel data set that includes information on bilateral trade for 22 

developed countries as well as a smaller sample of 15 EU countries for the period 1992-2002. 

They observe that the economic benefits of the monetary union on its member countries are 

still in small scale. Micco et al. find that the effect of EMU on bilateral trade between 

member countries ranges between 4 and 10%, when compared to trade between all other 

pairs of countries, and between 8 and 16%, when compared to trade among non-EMU 

countries. Their conclusion is similar with previous studies that the single currency has a 

positive impact on trade flows (De Souza, 2002; De Nardis et al., 2003). 

 

Aristotelous (2006) estimates the effect of Euro on the bilateral exports of each EMU 

country by using panel data from all EMU countries for the period 1992–2003. He applies an 

augmented gravity model and the evidence of his empirical study leads to the conclusion that 

the bilateral trade between EMU countries increases. The empirical results of Aristotelous are 

consistent with the previous literature of De Nardis et al. (2003), and Micco et al. (2003), 

who have also studied the effect of EMU on trade. However, the new evidence of this study, 

in contrast with the previous literature, is that the effect of the EMU on bilateral exports 

differs across EMU countries. In other words, he shows that we have winners and losers on 

this ''Euro-game''. The impact of EMU on trade is positive and statistically significant for 

Belgium/Luxembourg, Finland, Germany, Ireland, the Netherlands, Portugal and Spain while 

it is negative and statistically significant for Austria, France and Greece. 

 

Flam and Nordström (2007) apply a gravity equation to find effects of EMU on trade 

for two different time periods, 1999-2001, which is viewed as a transition period when 

national currencies were still used as units of account, and 2002-2006. They study also effects 

on Foreign Direct Investment (FDI). Flam et al. (2007) estimate large positive effects on 

trade, both inside the EMU and between EMU and the countries outside the EMU but no 

such effects are found on FDI. Flam and Nordström’s study shows that the EMU reduces the 

transaction cost for trade but the cost reduction does not only cause an increase in trade inside 

the EMU, but also between the EMU and the countries outside the EMU. The elimination of 

currency barriers inside the EMU makes each country in the union more attractive for exports 

to the other countries. 
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Bun and Klaassen (2002) estimate the effects of the introduction of EMU by taking 

export values instead of import values as dependent variables for the period 1999-2001. The 

conclusion is similar with those of both De Nardis et al. (2003), and Micco et al. (2003), 

since they find that Euro has significantly increased trade with an effect of 4% the first year 

and around 40% in the long run. In 2007, Bun and Klaassen come back with a new study, 

with annual data of 19 countries for the period 1967-2002, and they demonstrate that the most 

of the Euro country-pairs have upward trends and the estimated euro effect this time is 3%.   

 

3. Theoretical Framework 
 

Anderson and van Wincoop (2003) claim that the gravity model is one of the most 

empirically successful models in economics. It relates bilateral trade flows to GDP, distance, 

and other factors that affect trade barriers. It has been widely used to infer trade flow effects 

of institutions such as customs unions, exchange-rate mechanisms, ethnic ties, linguistic 

identity, and international borders.  

 

3.1 Gravity Model Specification 

 
Tinbergen (1962) first applies a gravity model to analyze international trade. The basic 

model for trade between two countries (i and j) takes the form of: 

 

Fij = G 
𝑀𝑖  𝑀𝑗  

𝐷𝑖𝑗
                                                                              (1)   

 
Where F is the trade flow, M is the economic mass of each country (usually GDP or GNP), D 

is the distance and G is a constant term. 

 

According to Tinbergen (1962), the size of bilateral trade flows between any two 

countries can be approximated by a law called the “gravity equation” by analogy with the 

Newtonian theory of gravitation. Just as planets are mutually attracted in proportion to their 

sizes and proximity, countries trade in proportion to their respective GDPs and proximity. 

(World Trade Organization, 2012). 

 

In its simplest form, the analogy with Newton’s theory of gravitation implies that a 

mass of goods or labour or other factors of production at origin i, Mi, is attracted to a mass of 
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demand for goods or labour at destination j, Mj, but the potential flow is reduced by distance 

between them, Dij (Salvatici, 2013).  

 

Equation (1) gives the predicted movement of goods or labour between i and j, Fij. The 

analogy between trade and the physical force of gravity, however, clashes with the 

observation that there is no set of parameters for which equation (1) will hold exactly for an 

arbitrary set of observations. Typically, the stochastic version of the gravity equation has the 

form:                                                                                    

 

Fij = α0  Μi
α1

 Μj
α2

 Dij
a3

 εij                                                                                                  (2)    

 

Where α0, α1, α2 and α3 are unknown parameters, where Fij represents volume of trade from 

country i to country j, Mi and Mj typically represent the GDPs for countries i and j, Dij 

denotes the distance between the two countries, and ε represents the error term (Salvatici, 

2013). 

 

3.2 Econometric Estimation of Gravity Equations 

 
In empirical study by Tinbergen (1962), the approach on estimating the gravity 

equation consists in taking logs of both sides, leading to a log-log model of the form, so that 

the parameters are elasticity of the trade flow with respect to the explanatory variables 

(Salvatici, 2013). 

 

lnFij =   α0   + α1lnMi + α2 lnMj  +  α3lnDij + α4Νij +   α5Vij  +   εij                (3) 

           Constant    Economic Attractors                Distance            Policy    Error Term 

 

Tinbergen (1962) measures trade flows both in terms of exports and imports of 

commodities and only non-zero trade flows are included in the analysis. Countries with 

common border tend to trade more than what distance alone would predict. The dummy 

variable Nij takes the value 1 if the two countries share a common border. Moreover, the 

equation is augmented with political factors. The dummy variable Vij indicates that goods 

trade receives a preferential treatment if they belong to a system of preferences, for instance, 

the Preferential Trade Agreements (PTA). Bilateral trade flows are determined by the 

variables included in the right-hand-side of the gravity equation. This implies a clear 
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direction of causality that runs from income and distance to trade. This direction of causality 

is however theory-driven and based on the assumption that the gravity equation is derived 

from a microeconomic model where income and tastes for differentiated products are given 

(Salvatici, 2013).  

 

However, the approach of equation (3) has two major problems. First, it obviously 

cannot be used when there are observations for which the dependent variable Fij is equal to 

zero. Second, according to Santos Silva and Tenreyro (2006), estimating the log-linearized 

equation by Ordinary Least Squares (OLS) can lead to significant biases.  

 

Aristotelous (2006) has suggested an augmented gravity equation similar to the one 

utilized by Rose (2004) in order to estimate EMU’s effect on the bilateral trade of each EMU 

country:  

 

ln(Xijt) = β0 + β1 ln(Dij) + β2 ln(Yi Yj)t + β3 ln(Yi/Popi Yj/Popj)t  

+ β4 ln(AREAi AREAj)t + β5 LANGij + β6 COMBORij + β7 LANDLij  

+ β8 EUijt + β9 EU-TRENDijt + γ1 EMU-AUjt + γ2 EMU-BE/LUjt                      (4) 

+ γ3 EMU-FIjt + γ4 EMU-FRjt + γ5 EMU-GEjt + γ6 EMU-GRjt  

+ γ7 EMU-IRjt + γ8 EMU-ITjt + γ9 EMU-NEjt + γ10 EMU-POjt 

+ γ11 EMU-SPjt + εijt 

 

The important part of this equation is the 11 dummy variables that represent the 11 EZ 

Member States
3
 and are designed to capture the effect of EMU on the bilateral trade of each 

EMU country to the rest of the Euro - area. Xijt is the US dollar value of real average 

bilateral trade, Dij represents the distance between the capital of country i and country j, (Yi 

Yj) is the product of country i’s real GDP and country j’s real GDP, (Yi/Popi Yj/Popj) is the 

product of country i’s real GDP per capita and country j’s real GDP per capita, (AREAi 

AREAj) is the product of country i’s area and the area of country j measured in square 

kilometers, LANGij is the common language dummy variable, COMBORij is the common 

border dummy variable, LANDLij is the land-locked dummy variable, EUit is the EU 

membership dummy variable, and EU-TRENDijt is a trend variable included in the equation 

to capture the effect of the change in the nature of a country’s EU membership on its exports. 

 

3 
In 2006 the Member States of EZ were 12 but Belgium and Luxembourg are treated by Aristotelous as a single 

state. 
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Three decades of theoretical work have shown that the gravity equation can be derived 

from many different trade frameworks. Given the plethora of models available, the emphasis 

is now on ensuring that an empirical test of the gravity equation is very well defined on 

theoretical grounds and that it can be linked to one of the available theoretical frameworks 

(Salvatici, 2013). 

 

4. Empirical Framework 

 

4.1 Econometric Model  
 

The model we apply is similar with the augmented gravity equation that Aristotelous 

(2006) and Rose (2004) apply, in order to estimate EMU’s effect on the bilateral trade of 

each EU country.  

 

The exact specification of the gravity model has the following form: 

 

ln (TRADE ijt) =  

β0 + β1 1n(GDPit) + β2 ln(GDPjt) + β3 ln(GDP/POPit) + β4 ln(GDP/POPjt) + β5 ln(DISTij)  

+ β6 COMLANGij + β7 COMBORij + β8 LANDLij + β9 EUijt + γ1 AUT-EMU(i/j)t  

+ γ2 BEL/LUX-EMU(i/j)t + γ3 CYP-EMU(i/j)t + γ4 DEU-EMU(i/j)t + γ5 ESP-EMU(i/j)t  

+ γ6 EST-EMU(i/j)t + γ7 FIN-EMU(i/j)t + γ8 FRA-EMU(i/j)t + γ9 GRC-EMU(i/j)t               (5) 

+ γ10 IRL-EMU(i/j)t + γ11 ITA-EMU(i/j)t + γ12 MLT-EMU(i/j)t + γ13 NLD-EMU(i/j)t  

+ γ14 PRT-EMU(i/j)t + γ15 SVK-EMU(i/j)t + γ16 SVN-EMU(i/j)t  

+ εijt                                                                                                                                  

 

Where i refer to the importing country, j refers to the exporting country, and t refers to the 

time period 2001-2012. TRADE ijt is the dependent variable which denotes the value of the 

bilateral imports in thousands of US dollars of the country i from the country j at the time 

period t  (i ≠ j).  

 

The important part of our model is the 16 dummy variables, which represent the 16 

EMU members (Belgium and Luxembourg are treated as a single country) and capture the 

effect of Euro on bilateral trade. These variables take the value of 1 if both countries have 

adopted the Euro at the time t, regardless which is the importer and which is the exporter, and 
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the value of 0 otherwise. For instance, the dummy variable GRC-EMU(i/j)t takes the value of 

1 during the years for which Greece and country j are both EMU members and the value of 0 

otherwise. 

 

The first and the second independent variable are GDPit and GDPjt, which are the real 

GDP of country i at time t and the real GDP of country j at time t respectively. Both these 

two variables represent the economic size of the two countries. The larger is an economy, the 

more trade activities it has. So, both coefficients are expected to be positive. The third and 

fourth independent variables are GDP/POPit and GDP/POPjt. They refer to the real GDP per 

capita of the importing country i, and the real GDP per capita of the exporting country j, 

respectively, at time t. These coefficients are expected to be positive as well, because 

compared to other richer countries are expected to trade more. The fifth independent variable 

is DISTij, which is the distance from country i’s economic center to country j’s economic 

center. This variable has to do with the transportation cost which means that the greater the 

distance between the two countries, the higher the transportation cost. The higher is the 

transportation cost, the more expensive are the trade activities. So, this coefficient is expected 

to be negative.  

 

The next four independent variables of the model are dummy variables and capture 

various factors that influence the volume of trade between country i and country j. The first 

dummy variable is LANGij. It takes the value of 1 if country i and country j have a common 

official language
4
, and the value 0 otherwise. A common language reduces transaction costs, 

such as translation costs. So, the common language between two countries should increase 

trade. Thus, the sign of this coefficient is expected to be positive. The second dummy 

variable is COMBORij. It takes the value of 1 if countries share a common border, and the 

value of 0 otherwise. Common border between two countries increase trade because the 

distance and thus transport cost between the two countries is smaller. The sign of this 

coefficient is expected to be positive. The third dummy variable is LANDLij. The land-locked 

variable takes the value of 1 when country i and/or country j is a land-locked country and the 

value of 0 otherwise. The landlocked countries are expected to trade less, thus the sign of this 

coefficient is expected to be negative. 

 

4 
In this paper we do not treat specially the countries with common second official language or the countries 

with similar languages such as Finland and Estonia etc. 
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The fourth dummy variable is EUijt. The EU membership variable takes the value of 1 for the 

years when both countries i and j are members of the EU and the value of 0 otherwise. It 

captures the impact of EU membership on trade and is expected to be positive because 

Member States of the same regional trade association trade more. Finally, the model includes 

an error term, εijt. 

 

4.2 Data Description, Sources and Descriptive Statistics 
 

The data set is acquired from the websites of International Trade Center, World Bank, 

GeoDist database and the European Union (see Table A: Data Sources in the Appendix). It is 

covering the period 2001-2012, 8.424 observations and contains information about the 27 

Member states of EU, while Belgium and Luxembourg are treated as a single country.  

 

The bilateral trade (TRADE ijt) has collected by the International Trade Center and is 

measured in thousands of US dollars. Gross Domestic Product (GDP) and GDP per capita 

(GDP/POP) have both collected by the World Bank and are measured in thousands of US 

dollars at constant 2005 prices. The Distance among the economic centers of EU countries 

(DIST) measured in km, EU countries' Areas measured in km
2 

(AREA), and information 

about Common official Languages (COMLANG), Common Border (COMBOR) and Land-

Locked EU countries (LANDL) have all collected by the GeoDist Database. Finally, 

information about EMU and EU memberships is collected by the official webpage of 

European Union (see Table C: European Union Membership & Eurozone Membership, in the 

Appendix). 

 

The following two tables contain the descriptive statistics of the first and the last year 

of our time sample. 
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Table 4.2.1: Descriptive Statistics for 2001 

Variable Obs Mean Std. Dev. Min Max 

      

Bilateral Trade 702 2137491 5960517 37 4890000 

Imp. GDP p.c. 702 21524.080 13510.310 2872.957 45495.940 

EU - Member 702 0.259 0.438 0 1 

EMU - Member 702 0.156 0.363 0 1 

Austria - EMU  702 0.014 0.118 0 1 

Bel/Lux - EMU 702 0.014 0.118 0 1 

Cyprus - EMU 702 0 0 0 0 

Germany - EMU 702 0.014 0.118 0 1 

Spain - EMU 702 0.014 0.118 0 1 

Estonia - EMU 702 0 0 0 0 

Finland - EMU 702 0.014 0.118 0 1 

France - EMU 702 0.014 0.118 0 1 

Greece - EMU 702 0.014 0.118 0 1 

Ireland - EMU 702 0.014 0.118 0 1 

Italy - EMU 702 0.014 0.118 0 1 

Malta - EMU 702 0 0 0 0 

Netherlands - EMU 702 0.014 0.118 0 1 

Portugal - EMU 702 0.014 0.118 0 1 

Slovakia - EMU 702 0 0 0 0 

Slovenia - EMU 702 0 0 0 0 

 

The dependent variable (Trade) has increased significantly in the mean, which means 

that the bilateral trade among EU countries has on average increased. This is also indicated 

from the value of Importing GDP per capita (Imp. GDPp.c.). GDP per capita has also 

increased in the mean. Actually, there are no significant differences in GDP per capita 

between the two time periods. However, the standard deviation has decreased from 2001 to 

2012. The mean value shows the centrality of a set of observations while the standard 

deviation measures the spread (Aczel et al., 2009). Finally, the EU and EMU dummy 

variables have increased from 2001 to 2012, indicating that new countries have become 

Member States of the European family and more EU countries have adopt the Euro as their 
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national currency during this time period (see Table C: European Union Membership & 

Eurozone Membership, in the Appendix). 

 

In Table D in the Appendix are presented analytically the panel data descriptive 

statistics, which cover the intra-trade variations among EU member states during the period 

2001-2012. 

 

Table 4.2.2: Descriptive Statistics for 2012 

Variable Obs Mean Std. Dev. Min Max 

      

Bilateral Trade 702 4616692 1250000 478 11500000 

Imp. GDP p.c. 702 24156.340 13655.210 4635.028 46314.500 

EU - Member 702 0.925 0.262 0 1 

EMU - Member 702 0.341 0.474 0 1 

Austria - EMU  702 0.021 0.144 0 1 

Bel/Lux - EMU 702 0.021 0.144 0 1 

Cyprus - EMU 702 0.021 0.144 0 1 

Germany - EMU 702 0.021 0.144 0 1 

Spain - EMU 702 0.021 0.144 0 1 

Estonia - EMU 702 0.021 0.144 0 1 

Finland - EMU 702 0.021 0.144 0 1 

France - EMU 702 0.021 0.144 0 1 

Greece - EMU 702 0.021 0.144 0 1 

Ireland - EMU 702 0.021 0.144 0 1 

Italy - EMU 702 0.021 0.144 0 1 

Malta - EMU 702 0.021 0.144 0 1 

Netherlands - EMU 702 0.021 0.144 0 1 

Portugal - EMU 702 0.021 0.144 0 1 

Slovakia - EMU 702 0.021 0.144 0 1 

Slovenia - EMU 702 0.021 0.144 0 1 
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4.3 Empirical Results 

 
We apply two different estimation methods in order to estimate the EMU’s effect on 

trade: the Pooled OLS estimator and the Fixed Effects estimator. We also use the Variance 

Inflation Factors (VIF) to detect possible Multicollinearity problems. VIF measures how 

much the variance of the estimated coefficients is increased over the case of no correlation 

among the variables. If no two variables are correlated, then all the VIFs will be equal to 1. If 

VIF for one of the variables is around or greater than 5, there is collinearity associated with 

that variable. If there are two or more variables that will have a VIF around or greater than 5, 

one of these variables must be removed from the regression model. As far as our model 

concerned, there are not serious signs of collinearity since no variable has VIF greater than 

2.22 and the Mean VIF of all variables is 1.29 (see Table E: Variance Inflation Factor 1, in 

the Appendix). 

 

The empirical results are shown in Table 4.3.1. The Pooled Least Square estimates are 

presented in column 1.The coefficient estimates of the 16 EMU dummies capture the effect 

of EZ on a country’s decision to adopt the Euro as its national currency. On one hand, 

Belgium/Luxembourg, Cyprus, Spain, Estonia, Finland, Greece, Malta and Portugal have 

positive and statistically significant effect on trade as members of EMU. Italy has also 

positive trade effect but not statistically significant. On the other hand, in case of Austria, 

France, Ireland, Slovakia and Slovenia the effect of EMU on their trade is negative and 

statistically significant. However, in case of Germany and the Netherlands, the effect of EMU 

on their trade is also negative but not statistically significant. 

 

The coefficients for real GDP (ln(Im.GDP), ln(Exp.GDP)), as expected, are positive 

and statistically significant. This means economically larger countries trade more. On the 

other hand, the coefficients for real GDP per capita (ln(Im.GDPp.c.), ln(Exp.GDPp.c.)), are 

negative and statistically significant. The estimates of Micco et al. (2003) and Aristotelous 

(2006) for real GDP per capita are both positive and statistically significant. The results 

confirm that the longer is the distance between the two countries, the less they trade. Also as 

expected, countries that share a common language and border also trade more.  
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Table 4.3.1: Empirical Estimates of EMU’s Effect on Trade  

Country/Variable Pooled OLS Estimator Fixed Effects Estimator 

ln(Im.GDP) 0.854(0.008)*  

ln(Exp.GDP) 0.908(0.007)* 0.907(0.009)* 

ln(Im.GDPp.c.) -0.239(0.018)*  

ln(Exp.GDPp.c.) -0.033(0.016)** -0.030(0.019) 

ln(Distance) -1.235(0.019)* -1.248(0.031)* 

Com. Language 0.191(0.065)* 0.238(0.081)* 

Com. Border 0.359(0.039)* 0.377(0.039)* 

Landlocked -0.006(0.020) 0.169(0.027)* 

EU - member 0.743(0.024)* 0.647(0.053)* 

Austria - EMU  -0.249(0.063)* 0.213(0.054)* 

Bel/Lux - EMU 0.214(0.083)* -0.253(0.067)* 

Cyprus - EMU 0.776(0.128)* 0.770(0.091)* 

Germany - EMU -0.043(0.076) -0.526(0.081)* 

Spain - EMU 0.129(0.054)* 0.035(0.075) 

Estonia - EMU 0.202(0.113)*** -0.827(0.035)* 

Finland - EMU 0.141(0.054)* 0.254(0.048)* 

France - EMU -0.364(0.060)* -0.251(0.056)* 

Greece - EMU 0.172(0.064)* 0.708(0.069)* 

Ireland - EMU -0.681(0.051)* -0.405(0.069)* 

Italy - EMU 0.046(0.051) 0.141(0.054)* 

Malta - EMU 0.255(0.096)* 0.373(0.182)** 

Netherlands - EMU -0.090(0.067) -0.369(0.037)* 

Portugal - EMU 0.160(0.056)* 0.350(0.084)* 

Slovakia - EMU -0.554(0.101)* -0.270(0.016)* 

Slovenia - EMU -0.140(0.066)** 0.015(0.056) 

   

R - squared 0.8904 0.5880 

Rho
 

 0.7584 

Observations 8424 8424 

Notes: White’s heteroskedasticity-consistent standard errors are reported in parenthesis; *, **, and *** denote 

statistical significance at the 1, 5 and 10% levels, respectively. 
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The Landlocked coefficient is negative but not statistically significant and the EU 

membership has a positive and statistically significant effect on trade among EU member 

states. 

 

The Fixed-Effects estimates presented in column 2. The estimates for the 16 EMU 

dummy variables are consistent with the pooled least square estimates only for 8 out of 16 

EMU Member states. In this case we observe different signs for Austria (+), 

Belgium/Luxembourg (-), Estonia (-) and Slovenia (+). Only the EMU's trade effect of 

Slovenia is not statistically significant. Germany and the Netherlands have negative sign but 

this time the effects of EMU on their trade are both statistically significant. Finally, Italy has 

positive and statistically significant trade effect and Spain has positive but not statistically 

significant trade effect. The coefficients for Importer countries’ real GDP (ln(Im.GDP)) and 

real GDP per capita (ln(Im.GDPp.c.)) are omitted because of collinearity. The remaining 

coefficients that are typically used in gravity models are almost similar in size and statistical 

significance comparing with the Pooled Least Square estimates. In this case, the difference is 

observed on the GDP per capita of exporter countries (ln(Exp.GDPp.c.)) and on the 

Landlocked coefficient. The first is negative and it is not statistically significant and the 

second is positive and highly statistically significant.  

 

.As we have already mentioned, the previous literature tends to find the effects of CUs 

on trade significant and positive among CU countries, so we have expected all γ coefficients 

to be positive. According to our empirical results we cannot confirm this tendency. Euro's 

trade effect is not always positive across the EMU member states. Our results are consistent 

with the empirical results of Aristotelous (2006), who also has shown that there are winners 

and losers on trade within EMU. 

 

In order to estimate the overall effect on trade within the EMU, we have adopted the 

following gravity equation which is actually a restricted version of equation (5): 

 

ln (TRADE ijt) =  

β0 + β1 1n(GDPit) + β2 ln(GDPjt) + β3 ln(GDP/POPit) + β4 ln(GDP/POPjt) + β5 ln(DISTij)  

+ β6 COMLANGij + β7 COMBORij + β8 LANDLij + β9 EUijt + γ EMUijt + εijt                 (6)                                                                                                                                
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The 16 EMU dummies have been substituted by the EMUijt. It is a dummy variable that 

takes the value of 1 for the time that both countries i and j are EMU Members and the value 

of 0 otherwise. It is expected to be positive since a common currency decreases the 

transaction cost of trading, so the trade among the Currency Union (CU) countries increases 

(Mundell, 1961). We decided to apply the equation (6) instead to include the EMUijt in the 

equation (5) because of serious Multicollinearity problems (see Table F: Variance Inflation 

Factor 2, in the Appendix). As far as equation (6) concerned, there are not serious signs of 

Multicollinearity since no variable has VIF greater than 1.92 and the Mean VIF of all 

variables is 1.54 (see Table G: Variance Inflation Factor 3, in the Appendix). 

 

Table 4.3.2: Empirical Estimates of EMU’s Effect on Trade (Equation 6) 

Country/Variable Pooled OLS Estimator Fixed Effects 

ln(Im.GDP) 0.846(0.007)*  

ln(Exp.GDP) 0.908(0.007)* 0.908(0.009)* 

ln(Im.GDPp.c.) -0.252(0.017)*  

ln(Exp.GDPp.c.) -0.039(0.016)* -0.028(0.019) 

ln(Distance) -1.213(0.019)* -1.232(0.031)* 

Com. Language 0.227(0.063)* 0.189(0.082)** 

Com. Border 0.369(0.039)* 0.377(0.038)* 

Landlocked -0.033(0.019)*** 0.175(0.026)* 

EU - member 0.755(0.024)* 0.638(0.060)* 

EMU - member -0.016(0.023) 0.015(0.033) 

   

R - squared 0.8870 0.6018 

Rho6  0.7435 

Observations 8424 8424 

Notes: White’s heteroskedasticity-consistent standard errors are reported in parenthesis; *, **, and *** denote 

statistical significance at the 1, 5 and 10% levels, respectively. 

 

The empirical results are presented in Table 4.3.2. The coefficients of control and 

standard gravity model variables are similar in size and statistical significance with those of 

the gravity equation (5) for both estimation methods. On one hand, EU coefficient is positive 

and statistically significant at 1% level, which means that the EU contributes significantly to 

intra-EU trade. On the other hand, EMUijt variable reflects the overall trade effect within the 
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EMU. The Pooled Least Square estimate shows that EMU coefficient has the value -0.016 

and it is not statistically significant. The value -0.016 reflects that the overall trade effect of 

the Euro within the EMU is -1.58%5.  

 

This result is not consistent with the results of previous researches (Micco et al. (2003) 

4-10%, De Nardis et al. (2003) 10%). The Fixed Effects estimate gives the value 0.015 and it 

is also not statistically significant. In this case the overall trade effect is 1.51%. The fact that 

EMU variable is statistically insignificant in both estimation methods is very interesting 

because it may imply that the euro may actually have no effect on bilateral trade. 

 

5. Conclusions 
 

The main purpose of this paper was to estimate the effect of EMU on the bilateral trade 

of each EMU country and the overall trade effect of the Euro, by using panel data from 27 

EU Member states for the period 2001–2012 in the context of a gravity model. The empirical 

results led us to conclude that the effect of the Euro on bilateral trade differs across EMU 

countries. We used two estimation methods, Pooled OLS and Fixed Effects. EMU's effect on 

trade was positive and statistically significant for Cyprus, Finland, Greece, Malta and 

Portugal and it was negative and statistically significant for France, Ireland and Slovakia. The 

remaining countries' results vary across the estimation methods.  

 

From a theoretical perspective, the differentiated effect of EMU on trade may arise 

because EMU countries differ in terms of trade composition, different level of economic 

development, different level of integration, or even different degree of trade openness 

(Aristotelous, 2006). Furthermore, we can assume that countries with greater economic size 

and higher level of economic development are expected to trade more. For instance, Germany 

presents higher level of development in contrast with Greece, Malta or Portugal. However, 

Germany's trade effect is negative and it is positive and statistically significant for the other 3 

countries which present low level of development. On the opposite side, we can also assume 

that the lack of positive effects on trade for some Member States may depend on substitution 

effects and not on EMU effects. For instance, the Chinese demand for German cars increases  

 

5 
Gross Trade Creation (GTC) = 100(e

β
 – 1) where β is the dummy coefficient.

  

6
 rho: The percentage of the variation that explained by individual specific effects.  



  

19 
 

over time which makes the auto German industry more eager to sell to China than to EU 

Member States.  

 

By using the restricted gravity equation (6), which includes the EMU dummy variable, 

we estimated the overall trade effect within the EMU. The empirical findings were not 

consistent with the previous literature. The overall trade effect of the Euro within the EMU, 

estimated by Pooled OLS Estimator, was -1.58% and it is statistically insignificant. However, 

the EMU's trade effect, estimated by Fixed Effect Estimator, was 1.51% and it was also 

statistically insignificant. Our results demonstrated that the Euro may actually have no effect 

on bilateral trade in contrast with EU's trade agreements, which increase the bilateral trade 

significantly (Pooled OLS +112%, Fixed Effects +89%).  

 

The future research may focus on the long-run effects of Euro on bilateral trade by 

using larger time samples, larger country samples and dynamic gravity equations. The 

dynamic gravity equation, in its most general form, posits that bilateral trade between country 

i and j is a function of the size of each country, the current trade costs, and also the past 

history of trade costs (Feenstra, 2003). Also, Campbell (2013) showed that empirical 

estimations by using a dynamic gravity equation may have an enormous impact on the policy 

variables, such as the impact of currency unions on trade. This type of research may be of 

great interest for policy makers from EU countries that have the intention to adopt the Euro in 

the future. 
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Appendix 

 

Table A: Data Sources 

Data  Definition Source 

TRADE Bilateral Trade Inter. Trade Center (2013) 

GDP Gross Domestic Product World Bank (2013) 

GDP/POP Gross Domestic Product per Capita World Bank (2013) 

DIST The Distance between the economic centers 

of EU countries 

 GeoDist (2013) 

AREA EU country’s Area measured in km
2
 GeoDist (2013) 

COMLANG Common official Language GeoDist (2013) 

COMBOR Common Border GeoDist (2013) 

LANDL Land-Locked GeoDist (2013) 

EU European Union Member European Union (2013) 

EMU Eurozone Member European Union (2013) 
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Table B: EMU History 

Year Facts 

1969 The European commission reported the need for an Economic and 

Monetary Union. 

1970 Werner Plan 

1979 Creation of the European Monetary System (EMS) 

1985 Adoption of the Single Market Programme 

1989 Jacques Delors’ report about the introduction of the EMU in three stages 

1990 The 1st Stage starts,  

Full liberalisation of capital movements 

1992 The Treaty of Maastricht 

1993 End of the 1st Stage 

1994 The 2nd Stage starts,  

Establishment of European Monetary Institute (EMI). 

1998 End of the 2nd stage,  

11 Member States fulfil the Convergence Criteria 

1999 The 3rd and final stage starts,  

Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, 

the Netherlands, Portugal, and Spain adopt the Euro 

2001 Greece adopts the Euro 

2002 Euro is the legal mean of payment for EMU Member counties 

2007 Slovenia adopts the Euro 

2008 Cyprus and Malta adopt the Euro 

2009 Slovakia adopts the Euro 

2011 Estonia adopts the Euro 

2014 Latvia adopts the Euro 
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Table C: European Union Membership & Eurozone Membership 

Country EU Membership EZ Membership 

Austria 1995 1999 

Belgium 1952 1999 

Bulgaria 2007 - 

Croatia 2013 - 

Cyprus 2004 2008 

Czech Republic 2004 - 

Denmark 1973 - 

Estonia 2004 2011 

Finland 1995 1999 

France 1952 1999 

Germany 1952 1999 

Greece 1981 2001 

Hungary 2004 - 

Ireland 1973 1999 

Italy 1952 1999 

Latvia 2004 2014 

Lithuania 2004 - 

Luxembourg 1952 1999 

Malta 2004 2008 

Netherlands 1952 1999 

Poland 2004 - 

Portugal 1986 1999 

Romania 2007 - 

Slovakia 2004 2009 

Slovenia 2004 2007 

Spain 1986 1999 

Sweden 1995 - 

United Kingdom 1973 - 
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Table D: Panel Data Descriptive Statistics 

Variable  Mean Std. Dev. Min Max Observations 

       

Identity overall 162.50 93.53 1 324 N =    8424 

 between  93.67 1 324 n =     324 

 within  0 162.50 162.50 T =      26 

       

Bil. Trade overall 3834850 1.07 0 1.19 N =    8424 

 between  4962758 67568.35 2.72 n =     324 

 within  9471776 -2.30 1.07 T =      26 

       

Impor. GDP overall 5.19 7.84 5.63 3.07 N =    8424 

 between  7.85 5.63 3.07 n =     324 

 within  0.0003 5.19 5.19 T =      26 

       

Export.GDP overall 5.19 7.84 5.63 3.07 N =    8424 

 between  3.94 3.89 5.69 n =     324 

 within  7.83 -4.28 3.12 T =      26 

       

Im.GDPp.c. overall 23534.68 13867.25 2872.95 51721.35 N =    8424 

 between  13887.87 2872.95 51721.35 n =     324 

 within  1.03 23534.68 23534.68 T =      26 

       

Exp.GDPp.c. overall 23534.68 13867.25 2872.95 51721.35 N =    8424 

 between  1254.84 20602.08 25864.24 n =     324 

 within  13810.52 1983.99 51134.72 T =      26 

       

Distance overall 1428.43 743.96 59.61 3766.31 N =    8424 

 between  375.28 1015.01 2411.58 n =     324 

 within  642.70 -448.30 3349.13 T =      26 
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Table E: Variance Inflation Factor 1 

Variable VIF 1/VIF 

   

ln(Im.GDP) 2.22 0.451 

ln(Im.GDPp.c.) 2.11 0.474 

ln(Exp.GDPp.c.) 1.92 0.521 

Ln(Exp.GDP) 1.71 0.584 

ln(Distance) 1.70 0.587 

Com. Border 1.69 0.590 

EU - member 1.30 0.770 

Com. Language 1.24 0.808 

Landlocked 1.19 0.842 

DEU - EMU 1.12 0.888 

AUT - EMU 1.12 0.895 

BEL/LUX - EMU 1.11 0.900 

FRA - EMU 1.11 0.904 

ITA - EMU 1.09 0.916 

ESP - EMU 1.08 0.927 

IRL - EMU 1.08 0.928 

MLT - EMU 1.07 0.934 

FIN - EMU 1.06 0.939 

NLD - EMU 1.06 0.941 

CYP - EMU 1.06 0.944 

PRT - EMU 1.04 0.960 

GRC - EMU 1.04 0.964 

SVN - EMU 1.03 0.967 

SVK - EMU 1.03 0.972 

EST - EMU 1.01 0.985 

   

Mean VIF 1.29  

   

 

. 
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. Table F: Variance Inflation Factor 2 

Variable VIF 1/VIF   

   

EMU - member 26.02 0.038 

DEU - EMU 3.60 0.277 

FRA - EMU 3.58 0.279 

BEL/LUX - EMU 3.57 0.280 

ITA - EMU 3.56 0.281 

ESP - EMU 3.54 0.282 

IRL - EMU 3.52 0.284 

NLD - EMU 3.52 0.284 

FIN - EMU 3.51 0.285 

PRT - EMU 3.49 0.286 

GRC - EMU 3.48 0.287 

AUT - EMU 3.46 0.289 

SVN - EMU 2.44 0.409 

MLT - EMU 2.28 0.437 

CYP - EMU 2.28 0.438 

ln(Im.GDP) 2.22 0.451 

ln(Im.GDPp.c.) 2.11 0.474 

ln(Exp.GDPp.c.) 1.92 0.521 

ln(Exp.GDP) 1.71 0.584 

ln(Distance) 1.70 0.587 

Com. Border 1.69 0.590 

EST - EMU 1.53 0.652 

EU - member 1.30 0.770 

Com. Language 1.24 0.808 

Landlocked 1.19 0.842 

   

Mean VIF 3.54  

 

.       
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Table G: Variance Inflation Factor 3 

Variable         VIF 1/VIF   

   

ln(Im.GDPp.c.) 1.92 0.522 

ln(Exp.GDPp.c.) 1.91 0.522 

ln(Im.GDP) 1.71 0.585 

ln(Exp.GDP) 1.71 0.586 

Com. Border 1.66 0.602 

ln(Distance) 1.64 0.609 

EMU - member 1.33 0.749 

EU - member 1.29 0.774 

Com. Language 1.16 0.862 

Landlocked 1.09 0.920 

   

Mean VIF 1.54  

 


