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Executive Summary 

The establishment of the European Economic and Monetary Union was partly driven by 

expectations of being beneficial for the economies of the member states. Benefits were expected 

to be achieved through the elimination of transaction costs, reduced exchange rate risk, and 

greater competition (IMF, 2007). Additionally, given that all the above mentioned economical 

benefits are eventually expected to have an influence on European trade patterns, the question 

arises, how the introduction of the Euro affected trade for its member states and their other 

European counterparts. More interestingly, can Euro-outsiders expect to gain in trade when 

joining the currency union? This question was analysed with focus on Denmark throughout this 

paper. 

Denmark is currently using a fixed-exchange rate system as the country follows a very tight peg 

to the Euro. Hence, Denmark is unique in the way that the elimination of exchange rate 

variability as mentioned above is not expected to have a significant effect on its overall trade 

levels. In order to provide a reliable answer to the question of trading gains for Denmark if 

adopting the Euro, several different approaches were applied. Theoretical background and 

previous research on this topic showed the existence of gains in trade upon joining a currency 

union. Despite the lack in data on the European platform, past research has found an effect 

between 9% and 29% depending on the approach applied. In addition the graphical analysis 

showed that after 1997 developments of the intra-Eurozone trade and trade between Denmark and 

the Eurozone diverged to an average of around 16%.  

In order to provide a more reliable answer, an extensive statistical analysis was performed 

applying seven different models on two different approaches. Overall, Denmark is expected to 

experience a trade gain with other Eurozone countries of 9%. This is in the lower end of what has 

been presented in previous research. Another interesting aspect is the expected gain in trade of 

15% with other European countries in the dataset. This answer was not provided by many 

previous articles. Furthermore, the statistics in this research show that Denmark would not gain 

from the further elimination of the exchange rate variability towards the Euro. Altogether, 

Denmark would experience an overall gain in trade with its European trading partners of 

approximately 11.5%, which is expected to lead to a minimum gain in Denmark‟s GDP of 0.43%. 
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2. Introduction 

Over the past century, trends of globalisation led markets to grow closer together and existing 

divergences to diminish. This means that events in one part of the world can have a global effect. 

Hence, this synchronisation of business cycles and global effects called for a need of 

organisations, which can facilitate international interactions. Thus, supranational organisations 

such as the International Monetary Fund, the United Nations, and the World Trade Organisation 

aim to establish international rules and thereby enhance the global development. One of the main 

points of global interactions appears through international trade. Even though trade between two 

countries is affected by many different factors, such as factor abundances, specialisation, and 

scale effects, there appears to be “missing trade”. This means that despite the presence of such 

factors, countries do not appear to trade as much with each other as they are expected to by the 

means of their resources and national demand (Head, 2003). Thus, other factors such as political, 

developmental, physical, environmental, relational, and cultural aspects in each country can 

either facilitate or impede international trade. 

As a result, given the continuing trend of developing towards a world market, these separations 

between two trading partners were aimed to decline to an extent, which in the end could enhance 

overall trade. Consequently, one of the reasons why these supranational organisations become 

more important is to ensure international stability and to foster economic growth. This is 

achieved by providing the relevant finances (IMF) and through the facilitation of international 

trade (WTO). In addition, several Free Trade Agreements and Currency Unions have been 

developed in order to enhance trade flows between two trading partners. It was only a matter of 

time, before the first research was conducted in order to determine whether these establishments 

do actually have a significantly positive effect on trade between the participating countries. Rose 

(2000) introduced one of the most cited articles in this area and analysed the trade effect of 

currency unions worldwide. Despite the rather unrealistic results, which indicated a 300% 

increase in trade for countries sharing the same currencies, Rose (2000) triggered a global 

discussion on the trade effect of implementing a common currency. Especially, as many of the 

past currency unions failed to survive in the long run one starts wondering whether the gains of 

sharing a common currency can justify the costs involved. After Rose (2000) published his 

article many researchers followed in order to improve his analysis and test the effect in many 
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different ways. It was concluded, that the above mentioned effect of 300% is not representative 

for the general trade effect of currency unions as most of the currency unions were established in 

developing economies. 

When 11 countries of the European Union decided to implement the Euro as the common 

currency, it was possible to test this trade effect on developed countries and get a more detailed 

insight into whether there is a significant trade effect present for industrial countries. As the Euro 

was only introduced on electronic markets in 1999 and as hard currency in 2002, one of the 

drawbacks until recently was that there was simply not enough data available in order to test the 

trade effect of the establishment of the Economic and Monetary Union in Europe. Throughout 

several different analyses in the past, Rose‟s trade effect was decreased to 9-30%.  

This development leads to the question of how much current Euro-outsiders would gain from 

joining the Eurozone. Originally, the Maastricht Treaty planned for all EU members at that time 

(except the United Kingdom) to participate in the common currency. However, some countries 

decided to keep their national currencies, such as Denmark. Denmark made use of public voting 

in 1992, 1993, and 2000. Yet, it was decided to keep the Danish Krone. At the same time, 

Denmark decided to maintain a fixed exchange rate with the Euro. In this respect, Denmark 

distinguishes itself from many other Euro-outsiders and the estimated trade effect coming from 

the establishment of the currency union for Denmark is questionable. In a first research, Barr, 

Breedon, and Miles (2003) estimated a trade effect from joining the EMU of 29%. In addition, 

another 4% was expected to come from the elimination of the exchange rate volatility. However, 

at a later point Breedon together with Pétursson (2006) estimated the exchange rate volatility 

effect to be 0% for Denmark, still leading to a remarkable gain in trade of almost 30%. 

Thus, given the lack of research for specific countries in Europe, which do not participate in the 

common currency, and the availability of more years of data, an additional research is needed in 

order to provide an improved research in this area. In addition, given the rather heterogeneous 

countries, which employ the Euro, it is questionable, whether all countries gained in the same 

way. Moreover, it is believed that countries with different income levels and economic sizes 

have experienced a different trade effect from joining the Eurozone. Consequently, when aiming 

to determine the possible trade effect for specific countries, this needs to be taken into 

consideration. 
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Hence, this analysis aims to provide a detailed analysis of the trade effect the Euro had on its 

member states. More specifically, this discussion will be focused on the case of Denmark. Given 

that the new Danish government planned to hold a new referendum in 2011 and given the unique 

case of a very tight currency peg of less than 1% in practice (Danmarks Nationalbank, 2009), it 

will be very interesting to see if Denmark would have gained as much as was predicted in the 

past. 

Consequently, this study aims to provide an answer to the following question: 

 

How much would Denmark gain in trade values, if the country adopted the Euro as 

its national currency? 

 

Despite the recent research done in this area, no detailed analysis was performed focusing solely 

on Denmark. Furthermore, given the above mentioned lack in data availability due to the rather 

recent establishment of the currency union, this research will include data until 2007, which will 

provide a longer-term view. 

In addition, in order to not solely follow Rose‟s approach and model, but also provide a different 

angle to the discussion about currency unions and the trade effect, different variables will be 

included in order to get a better feeling about the European environment. Thereby, countries will 

be distinguished by income levels and economic sizes in order to provide a more precise estimate 

of how much Denmark would gain, being a small, but rich Euro-outsider. 

Furthermore, it is believed, that in the case of trade diversion with other European countries, 

Denmark could be able to reverse this trade diversion. Thus, not only the trade effect with the 

Eurozone will be included, as was done in the previous research. In addition, the trade effect 

with other European countries will be tested in order to provide a more complete picture. Given 

that many European countries follow the Euro rather closely and in some cases even accept the 

Euro as a currency, Denmark is expected to not only experience a trade effect with other 

Eurozone members, but also with other European countries. 
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Finally, the introduction of the Euro will be looked at including different yearly dummies in 

order to determine, when this potential trade effect came into place. This model will not be able 

to provide an answer to the size of the trade effect. However, by determining the timing, one can 

draw conclusions about whether there would be a trade effect for Denmark. In case the Eurozone 

countries already traded significantly more with each other in the years before the introduction of 

the common currency, the effect measured from 1999 on could be questionable due to 

endogeneity problems. 

Throughout this paper it will be shown that when applying all above mentioned models to the 

time period from 1990 until 2007, the Eurozone appears to experience a trade effect from 

adopting a common currency. In the case of Denmark these results are as expected smaller than 

other Euro-outsiders due to the tight peg to the Euro. However, gains from the elimination of 

transactions costs and common monetary policy are expected to materialise. Consequently, a 9% 

increase in trade with the Eurozone and 15% with the other European countries in the dataset 

was determined. These results amount to an overall gain in European trade for Denmark of 

approximately 11.5%, which has a direct positive effect of 0.43% on Denmark‟s GDP.  

Despite these positive results in the case of Denmark, the analysis at hand is not without 

limitations. The most influential limitation concerns the amount of data available. Due to the 

lack in data of daily exchange rates before 1990, the analysis at hand could not go further back in 

time. This limits the time of comparison. Furthermore, even though the most updated version for 

GDP data was applied, the analysis does not concern the most recent and turbulent years from 

2008 on. On the one hand, including these years could have been distorting due to the financial 

crisis. On the other hand, it would have been interesting to see how the trade gain coming from 

the Euro develops during times of crises.  

Consequently, the achieved results need to be put into perspective in the way, that even though it 

is believed that this paper adds to the previous literature, there remains a long way until final 

conclusions can be drawn. Hence, the conclusions from this research definitely provide a good 

picture in the case of Denmark. In addition, they give inputs on what future research could focus 

on in order to resolve the issue on the effect the Euro has on trade. 
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It is important to mention that most countries, which are members of the European Union are 

also part of the European Economic and Monetary Union, however not all of these countries 

have decided to implement the Euro. Thus throughout the paper, the word “Eurozone” will be 

used in order to account for only those countries, which have adopted the common currency. 

However, in order to remain consistent with previous research, the later introduced variable 

“EMU” throughout the different models will incorporate only the Eurozone members. 

 

2.1 Outline 

The remaining of the paper is structured as follows. First of all, the prior research in this field 

will be presented. In this respect, only those articles, which were directly linked to the study at 

hand, were included. Second, a more theoretical background about international trade will be 

provided. This includes a detailed description of the reasons accounting for the “missing” trade, 

which cannot be explained by simple demand and supply. Then, the European Economic and 

Monetary Union will be introduced and its general implication discussed. Fourth, Denmark‟s 

trade patterns will be presented followed by a short discussion about Denmark and its 

relationship to the Euro until now. 

Furthermore, European trade developments will be analysed in order to provide a first picture 

about the gain/loss in trade since the Euro was introduced. In this part a graphical analysis was 

applied in order to see how the different trading groups have developed since the establishment 

of the currency union. In order to provide a more reliable picture of the problem at hand, in the 

next section a detailed statistical analysis is performed to determine the approximate trade effect 

for Denmark in case the Euro was adopted. Next, to test for the robustness of the models and 

results, a sensitivity analysis is necessary in order to draw final conclusions. Finally, all parts of 

the paper will be discussed and put into perspective. This implies not only discussing the final 

results, but also limitations of the analysis in combination with ideas for future research and 

improvements. Finally, a short conclusion is presented. 
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3. Prior Research 

In the past decades, there has been increasing attention toward the effects currency unions have 

on trade between its member states. After the establishment of the Eurozone, research focused on 

the trade effect that the new currency union has on Euro-insiders. 

One of the most cited and debated articles concerning the trade effect of currency unions was 

introduced by Rose (2000). Based on the so called gravity model, Rose developed and tested a 

model including additional parameters such as contiguity, language, regional trade agreement, 

common nation, colonialism, currency union, as well as the volatility of the bilateral exchange 

rate. Using cross sectional data for five different years (1970, 1975, 1980, 1985, and 1990) and 

Ordinary Least Squares (OLS), Rose estimated that countries with the same currency trade over 

three times as much with each other than countries with different currencies. These results, 

despite being rather high, seemed to be robust to sensitivity analysis (Rose, 2000). Common 

criticism states that Rose analysed the trade effect of a common currency on a global basis. At 

the time of the analysis, most currency unions included developing countries and therefore 

higher growth rates were predicted than when only including developed countries. 

In a later article, Rose together with Frankel (2003) continued to analyse the trade effect of 

currency unions. In addition, the effect of this increase in trade was projected on the 

development of income. The model to be used in order to determine the effect on trade from 

adopting a common currency was similar to the one Rose applied in his initial research. In 

addition to the indicators used in his 2000 article, the product of land area, as well as 

participation in a political union were used to measure their effect on trade. Even though the 

coefficient of the currency union parameter decreased, a significant and large effect (trade 

increases by a factor of three) remained. 

Furthermore, Rose and van Wincoop (2004) continued Rose‟s analysis (2000) to estimate the 

effect of currency unions on international trade. A similar model was applied as already 

discussed in Rose (2000). Additionally, the model was adapted in order to test for the size of the 

trade effect of currency unions. In this model, trade depended on the bilateral trade barriers 

relative to average trade barriers with all trade partners. The model was then estimated with 

country fixed effects and applied to data from 1980 to 1990. However, the change in the model 
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resulted in a coefficient of similar size (trade effect of 248%). Yet, when incorporating 

multilateral resistance effects, the trade effect was reduced to 58% for members of the EMU at 

that time. 

Manchin and Pinna (2009) analysed the border effects in the enlarged EU area on the basis of 

imports to accession countries. In this respect, using a time period from 1992 to 1998 the 

objective was to examine whether technical barriers to trade have an influence on border effects. 

Again, the methodology is based on the gravity model to trade. In addition, parameters such as 

contiguity, dummies for EU, CEFTA, and FTA membership, as well as measures for technical 

barriers such as product requirements (new approach, old approach, mixed approach) were 

applied. In order to test for the robustness of the results, a sensitivity analysis over time was 

performed, using dummies for individual years for each technical parameter. The findings of this 

research imply differences among different technical approaches. Thus, border effects tend to be 

higher in sectors where technical regulations impose major barriers to trade. Furthermore, 

considering the new and mixed approach, the magnitude of the border effect seemed to decline 

towards the second half of the analysis. 

Maliszewska (2006) estimated the trade effect resulting from the EMU enlargement. Therefore, 

in addition to the gravity model, variables such as contiguity, language, the product of the two 

geographical areas, landlocked, EU, and EMU membership were included in the model. In order 

to estimate the effects on trade, data from EU members over a time period of 1992 to 2002 was 

used. Furthermore, in order to avoid a problem of endogeneity of the decision to form a 

monetary union, country pair fixed effects were established. These country pair dummies 

replaced all other country-specific characteristics (language, distance, contiguity, etc). In this 

way, high trade volumes between two countries before the formation of the EMU can be 

captured and not be attributed to the adoption of a common currency. Rose‟s (2000) estimate of 

an increase in trade by a factor of three was confirmed to be a reasonable upper limit. The effect 

of a common currency was estimated to add to 26.5%. By analysing the trade among existing 

members of the EMU, Maliszewska (2006) estimated that members of the currency union trade 

on average between 6% and 26% more than non-members of the same economic size. 

Chen (2004) estimated the border effect among EU member states. The empirical analysis was 

also based on the gravity model. In addition, dummies for contiguity and home (national trade 
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versus international trade) were included. Furthermore, a weight-to-value parameter was 

included to account for the difference in transportation costs for different goods. The resulting 

model was applied on an industry level. Data for 1996 was used, limiting the analysis to a one 

year time period. Chen shows in her analysis that border effects differ among different 

industries, depending on their degree of substitutability with a similar good produced in the 

home country and the existence of tariffs. Finally, parameters such as technical barriers to trade 

and trade cost variables were included. Again, technical barriers to trade seem to increase border 

effects, whereas non-tariff barriers were estimated to not be significant. Also, when controlling 

for relative prices, the size of the border effect was reduced significantly.  

Barr, Breedon, and Miles (Barr, et al.) (2003) conducted a research to estimate the economic 

effects the EMU had on its member states in order to imply prospects for countries, which are 

currently not adopting the Euro. Among others, the authors analysed the effect the common 

currency had on trade. Taking a period from 1978 to 2002 into consideration, a similar model to 

the one used by Rose (2000) was applied. The findings suggest an increase in trade by 29%, 

which is significantly smaller to the findings of Rose (2000). In order to control for endogeneity, 

instrumental variables were used to overcome this problem. In this analysis, price co-movement 

and output co-movement were introduced as instrumental variables. However, the estimated 

coefficients were very similar to the regular OLS estimators. In order to test for the robustness 

over time, time dummies were included and showed that the effect of the EMU on trade for 

member countries already became apparent before EMU actually occurred (1994). Finally, the 

impact of EMU on current non-member states (UK, Denmark, and Sweden) was estimated. 

Despite a common currency union effect of 29%, the overall trade effect for the UK, Denmark, 

and Sweden was estimated to be 33%, 49%, and 72%, respectively. This difference was due to 

the effect of exchange rate volatility, whose effect was estimated by predicting the increase in 

trade assuming an exchange rate volatility of zero as of 2001. 

Breedon and Pétursson (2006) analysed the effect of the EMU on trade for Iceland specifically. 

Using the standard gravity model of Rose (2000) and adopting a fixed-effect version of the 

model using data from 1978 to 2002, coefficients similar to the ones in Rose‟s analysis were 

estimated. As only data from European countries was applied, Rose‟s currency union dummy 

was replaced by an EMU dummy. The analysis suggested that membership of the EMU results 
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in a trade increase of 23% to 29% (similar results were achieved with both, simple OLS and 

fixed-effects). This difference is partly explained by different coefficients for the exchange rate 

volatility. As already seen in the analysis by Barr, et al. (2003), both Rose‟s stacked OLS as well 

as using the Instrumental Variable give similar results. The research concluded that the effect of 

a membership in the EU and EMU will lead to trade increases of 28% and 29%, respectively. In 

the case of Denmark it was predicted that the reduction of the exchange rate volatility would not 

have an effect on the trade values in their analysis. 

In addition, Micco, Stein, and Ordonez (Micco, et al.) (2003) analysed the trade effect of the 

establishment of the EMU. The authors applied panel data to country pair fixed effects in 

addition to the standard gravity model. This was already seen in some of the above mentioned 

research. Overall, it was estimated that two member states of the EMU trade between 4% and 

26% more than other country pairs. In order to test when the effects have materialised and 

whether differences of the trade effect exist at different points in time, time dummies were 

included to account for each year of the 1993 to 2002 time period. The results show that the 

impact of EMU on trade jumped in 1998, once the introduction of the Euro became more certain. 

In addition, an analysis to test differences in the trade increase of individual countries was 

performed. It was concluded that important differences across countries exist.  

Then, Baldwin (2006) provided a summary of research done in this area together with criticism. 

Despite Rose (2000) being a break-through paper, he discusses several flaws and biases. First of 

all, he criticises Rose‟s (2000) approach, which averages the exports from each directional trade 

flow and only includes this as one observation for each country pair. This can lead to biases in 

the regression. Furthermore, he combines both GDP values instead of including them separately 

into the regression, which could influence the outcome. Also, the fact that the trade values, as 

well as the GDP figures were deflated using the US price index, which also included non-traded 

goods, might lead to a bias in the results. Then, there is a risk of omitted variables, such as for 

cultural separation and trade occurring out of social interaction instead of national openness. If 

these effects are not accounted for, the currency union effect could be upward biased. In 

addition, when combining the GDPs of the two trading partners, Rose used the log of the product 

instead of the sum of the logs, which is supposed to be the appropriate way. Especially 

concerning countries with very different trading patterns and economies, these values could 
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differ. For closer economies, however, the difference between the two measures should be 

minimal. Finally, Baldwin suggested that instead of trying to imply a linear relationship, a non-

linear relationship could fit the data better. 

In an interesting article, Pakko and Wall (2001) took a closer look at the estimation differences 

from using simply pooled cross-sectional regressions and the output when fixed effects are 

introduced. They applied Rose‟s original dataset on his original model using both approaches. 

Interestingly, the GDP per capita coefficient became significantly negative and the currency 

union effect turned insignificant. These results were also achieved by Rose (2001), however 

rejected due to a limited amount of switches in currency dummy status. Pakko and Wall on the 

other hand concluded that the fixed effect method is more reliable as the simple stacked model 

seems to be mis-specified by not controlling for time invariant factors. As both approaches will 

also be applied in this project, it will be interesting to see, which effects will be realised given 

the different dataset (only Europe). 

Furthermore, Berger and Nitsch (2008) also compared the two above mentioned approaches. 

They argued that a significant coefficient of the EMU variable in the simple cross-sectional form 

is not representative for the trade effect of the Euro. They believed that the countries joining the 

currency union experienced already more trade before the introduction of the Euro. Thus, “in 

order to identify the change in trade intensity after the formation of EMU” the application of 

fixed effects is necessary. Consequently the coefficient of the EMU dummy accounts for the 

difference in trade values between EMU members before and after the adoption of the Euro. 

However, it was argued that the simple OLS approach will help to describe patterns of trade. 

Their overall findings were that intra-EMU trade increased by around 15% using both year and 

country pair fixed effects. At a later stage the authors controlled for the long-term trend in EMU 

trade intensities by going back to 1948. Using this approach, the EMU effect turned 

insignificant. 

Glick and Rose (2002) continued Rose‟s analysis on the international platform. They applied the 

same model on Rose‟s original dataset, but using fixed effects rather than cross-sectional data. 

Their reason for using this approach was that a different and more relevant question is being 

answered when using fixed effects. Instead of comparing the trade of currency unions to other 

countries, trade of members of a currency union is compared over time in order to determine 
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how much a country would gain/lose when entering a currency union. Instead of a trade increase 

of 300% when using cross-sectional data, bilateral trade was estimated to “only” double. During 

a sensitivity analysis, when reducing the sample by poor and small countries, the coefficient 

increased slightly, but remained in the same range. 

Among other discussions, in the second chapter of “Danmark og Euroen” by the Danish 

Economic Council (2009) the potential effect of the Euro on Denmark‟s trade was estimated. The 

analysis was based on the gravity model and used a method called the difference in difference to 

document the development between 20 countries before and after the introduction of the Euro. It 

was tried to isolate other effects than the Euro to get a clear picture of the currency union‟s 

influence. The 20 countries involved were divided into 3 groups and the dataset was divided into 

two time periods from 1999-2001 and 2002-2006. The paper concludes that countries which have 

not adopted the Euro would have increased their trade with 10%. In the case of Denmark the 

effects would not have been so high due to their peg to the Euro, which means that they have 

already experienced a lot of the advantages from the currency union. Furthermore it was also 

shown that countries that had a peg before the introduction of the Euro such as Denmark 

experienced the biggest advantages of the Euro. These countries have traded 5% more than other 

countries in the same control group.  

Finally, Harry Flam and Håkan Nordstrôm (2007) tried to determine how much more trade 

Sweden would have experienced if they had adopted the Euro. Flam and Nordstrôm performed a 

graphical and regression analysis to tackle this problem. During the regression analysis they 

estimated the trade development in the Euro countries and in a control group in three time 

periods. By comparing the development they established an estimate of how much gain 

Sweden`s export would have experienced if they adopted the Euro. This is also interesting for 

Denmark as Sweden is probably the most similar country in Europe due to their EU membership, 

size and location. In the research the authors estimated that the trade among the Euro countries 

has increased with 21-26% from 2002-2005. In the case of Sweden trade would have been 13-

14% higher in the same time period if they had adopted the Euro.  
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4. Trade 

4.1 Gains from Trade 

Most of the benefits from trading derive from the concepts of absolute and comparative 

advantage. Whereas absolute advantage describes the ability of one country to produce more 

output from the same amount of inputs, comparative advantage looks at opportunity costs in 

order to determine, which country should specialise in which industry. In order for specialisation 

to be beneficial overall, the country with the lowest productivity in terms of absolute advantage 

should specialise in its comparative advantage activity (Head, 2003). The other country can then 

specialise partially in its comparative advantage activity and partially in another. This will lead 

to an increase in overall productivity and output. Specialisation not only depends on comparative 

advantages, but also factor abundances in each specific country. Therefore, each country is more 

likely to have a comparative advantage and specialise in a specific industry, when it is abundant 

of economic resources needed in the production process. These economic resources should be 

seen as different sources, such as intellectual, natural, human, or social capital, a country is 

relatively abundant of. Consequently, if most costs for a specific industry arise from the need of 

labour, a labour-intensive country should be specialising in this industry. This concept was 

analysed by Heckscher and Ohlin, who state that countries are expected to be net exporters of 

products, which use their relatively abundant factors intensively (Head, 2003). 

In turn, specialisation leads to gains for both trading partners. Specialisation creates benefits 

through the avoidance of unnecessary duplication of fixed costs. Rationalisation materialises, 

since wasteful overhead and other fixed costs can now be eliminated by focusing on fewer 

locations. Also, scale economies appear, which make the production of a certain type of good 

more cost efficient, thereby increasing the returns to scale. Moreover, by concentrating on the 

production of a smaller number of industries, each country‟s experience curve is higher than 

when participating in many different industries. Consequently, gains from trade emerge from 

diminishing fixed costs, scale economies, and country specific learning by doing (Head, 2003). 

To conclude, gains from trade arise from division of labour, factor abundances, scale economies 

and comparative advantages in the production process.  
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However, even when taking comparative advantages, factor abundances, and scale effects into 

consideration, overall trade volume between countries cannot be fully explained. There seems to 

be “missing trade”, which is not accounted for by the factors above. Consequently, there seem to 

exist tangible and intangible costs, which impose limits to the amount of trade optimal between 

two countries (Head, 2003). 

 

4.2 Costs arising from Trade and the Border Effect 

Tangible costs related to trade are tariffs, policy intervention, transportation costs, and 

opportunity costs that arise from time involved in the shipment of goods. In addition, intangible 

costs include communication costs, travel costs, and informational costs needed to be able to 

establish and maintain the business relationship with the international trading partner. A 

persistent phenomenon concerning international trade exists in that national borders seem to 

diminish trade volumes. This so called border effect is defined as the extent to which the volume 

of domestic trade exceeds the volume of international trade. In this respect two trade volumes, 

national and international, are compared. However, even though national borders seem to inhibit 

the level of international trade, there are several factors other than simply borders, which can 

have an effect on the trade volume of one country with international trading partners. Indicators 

such as tariffs, regulatory differences, information cost differences, and “nationalism” can have a 

significant effect on the nature of demand and supply of a nation (Evans, 2003). These influences 

will be presented in detail in the following. 

 

4.3 Six Forms of Separations 

Despite its advantages, international trade is harder and riskier than simply trading within 

national borders. There are several factors, which hinder the increase of trade across borders, 

even though international business is very important given the persistent trend in globalisation 

(Head, 2007). These six barriers to trade will be analysed in the next section. The focus will lie 

on the Eurozone and Denmark with regards to the application of such forms of separation to the 

European market. 
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4.3.1 Political Separation 

The existence of each nation‟s own government is the most obvious form of political separation. 

Among others, one important governmental function is the monitoring of inward flows of goods 

(customs), people (immigration), money (currency exchange), capital (regulation and taxation), 

and ideas (censorship and intellectual property rights). In this respect, governments put more 

attention on inward than outward flows, even though the latter is controlled to the extent that 

taxes have been paid and capital flight is prevented (Head, 2007).  

There have been several trends over the past decades, which led to changes in the political 

environment on the global platform and influenced international trade. Over the last 60 years the 

number of countries has increased from 74 to around 220 today, which intensifies the barriers to 

international trade. However, counteracting developments such as the United Nations, the World 

Trade Organization, and the International Monetary Fund had a diminishing effect on political 

separation among nations. Furthermore, the increasing amount of Free Trade Agreements, 

customs union, common markets, and monetary unions facilitate trade across borders (Head, 

2007). Rose (2000) conducted a research to test the effect of currency unions on trade and found 

that countries, which are part of such a union trade three times more than otherwise.  

The creation of the European Union, with 27 member states, liberated trade through the 

depletion of tariffs and quotas. However, some political separation still existed due to the 

existence of each nation‟s policy implementation, as well as national biases in government 

procurement. Furthermore, differences in technical standards remained, and trade was inhibited 

through the massive use of frontier controls. The establishment of the European Union has had a 

tremendous impact on the economic environment in Europe, as well as the rest of the world. 

These issues were dealt with in the Single European Act in 1987. This Act eliminated frontier 

controls, allowed cabotage, aimed to reduce the national bias of government procurements, and 

started to harmonize technical standards (Head, 2007).  Given that 11 countries share the same 

currency as of 1999 (16 members at present), the political separation has decreased among the 

participating nations. Even though governments and central banks in the Euro area are still 

responsible for individual decisions and fiscal policies, monetary policy has moved to Frankfurt 

and is now responsible for the single monetary policy for the Eurozone (Head, 2007).  
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The establishment of a European Monetary Fund (EMF) would lead to a more stable economic 

integration within the Euro area and at the same time the European Economic and Monetary 

Union will become more independent on the global platform. This might be especially important 

during turbulent times such as the crisis in the real economy the world is facing at the moment 

(Focus Money, 2010). 

Denmark, being part of the European Union, should clearly benefit from lower tariffs and 

regulative barriers within the Eurozone. Considering the movement of the five different factors 

(goods, people, money, capital, and ideas) Denmark implements all at a facilitated level between 

EU member states. However, Denmark is not part of the Eurozone. Therefore, the movement of 

goods and money to and from Denmark (in contrast to movements within the Eurozone) is 

riskier as well as more costly from the perspective of a Euro country. Even though Denmark has 

linked the Danish Krone to the Euro at a fixed exchange rate with an official band of + 2.25% 

(an even tighter band is used in practice; Danmarks Nationalbank, 2009), transactions costs and 

some uncertainties concerning future currency fluctuations remain. Transaction costs account for 

around 0.4% of GDP for smaller economies such as Denmark and around 0.1% for economies 

with an established banking sector (Minford, 2008). Thus, despite the advantage of more 

transparency and credibility for the Danish Central Bank, costs of employing a national currency 

persist. 

Comparing Denmark and the political separation from its other main trading partners, Denmark 

is very close to its Scandinavian neighbours. Movement of people is free at any time. People 

coming from Sweden, Norway, Finland, and Iceland can remain in Denmark for an undefined 

time (Borger Service, Denmark, 2010). However, even though movement of people is facilitated, 

the movement of money remains risky as a small probability remains that Denmark will leave 

the peg in order to maintain a more independent monetary policy. 

Given, that the Danish Krone is pegged to the Euro, trade with other Nordic countries (apart 

from Finland being a member of the Eurozone) is more risky than with the Euro countries. 

Considering trade with the United Kingdom (UK) as well as the United States, nothing has 

changed in the form of political separation. Trade is facilitated to the UK being part of the 

European Union, whereas trade with the United States is only facilitated through supranational 

institutions such as the IMF, the UN, and the WTO. 
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Overall, Denmark seems to have fewer barriers to trade with its Eurozone counterparts, due to 

the fixed exchange rate system employed. However, the effect of the Eurozone on Denmark‟s 

trade performance, as well as the possible trade effect from adopting the Euro as a new national 

currency is to be estimated. 

 

4.3.2 Physical Separation 

Countries are separated from each other not only through national borders, but also through the 

countries‟ national landscapes. Physical barriers appear in the form of mountains, water, as well 

as distance to other countries. Especially the distance between two trading partners has received 

attention in past research. In this respect it was concluded that the further apart two countries are, 

the less they trade with each other. In fact, for each 10% increase in the distance between two 

countries import volume from one country decreases by 10% (Head, 2003). In past research, 

Newton‟s Law of Universal Gravitation was applied in order to test the distance effect on trade 

between two countries. Therefore, most research dealing with trade effects used the following 

formula as the basis for further analysis: . Where Fij represents the trade flow 

between two countries, Mi/j is the relevant economic size of each individual country (GDP), Dij is 

the distance between the two trading partners and G is the “gravitational” constant. Testing for 

the Distance Effect, Keith Head and Anne-Celia Disdier estimated a decrease in trade between 

two countries by one half, when distance was doubled (Head, 2003).  

There has been a lot of discussion on the causes of this distance effect. While corresponding 

transportation costs are relatively low, Krugman (1995) argued that communication costs were 

high in order to maintain personal contact. However, given the continuous innovations in 

technology, communication costs tend to diminish in the long run (Head, 2003). Even though 

transportation costs appear to be relatively small, they are nevertheless increasing with distance, 

given that fuel, transport risks, and delay costs are all closely related to distance travelled (Head, 

2003). Furthermore, longer distances require longer time periods to ship the required goods to 

the importing country, which entails an opportunity cost.  
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Looking at the establishment of the Euro, no effects on the distance effect can be observed. 

Distances remained constant between each country. The same is expected to hold for Denmark 

and its trading partners. 

 

4.3.3 Relational Separation 

As discussed above, communication and personal contact is more difficult between two trading 

partners the further away they reside. Additionally, the development of social networks is easier 

locally than it is internationally. If more business networks exist within a country than between 

this country and another, relational separation persists. Such relational separation cannot only be 

used to explain the status quo, but moreover inhibit future business interactions between two 

trading partners in different locations. This is mainly due to the reliance on trust between two 

business partners. International transactions undermine the existence of trust. On an international 

platform it is more difficult to receive information about the business partner‟s reputation, the 

counterpart‟s legal system is unknown, contracts are more important, and in case of unresolved 

issues, courts might be biased towards the local business partner. All these factors lead to 

additional transaction costs, which impose limits on the amount of trade that takes place between 

two countries. Even though most unknown factors can be resolved through well-planned 

contracts, the establishment of such contracts impose additional costs, which then can restrict 

companies to engage in international trade (Head, 2003).  

With the adoption of a common currency, relations should not have been affected strongly 

among the member states of the Eurozone in comparison to before. However, already with the 

establishment of the European Union, the member states are expected to have increased their 

trust with each other and more information is available on doing business in Europe (European 

Commission, 2010). Thus, trust is expected to have increased since the establishment of the 

European Union with maybe another slight increase with the creation of a common currency. On 

the other hand, the relations each member state has with Euro outsiders should not have been 

affected since the Euro was introduced. The same holds for Denmark. Being part of the 

European Exchange Rate Mechanism (ERM II) has increased the country‟s relations with 

Eurozone members in comparison to other Euro-outsiders due to the closer cooperation with the 
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Eurozone concerning monetary policies (Europa, 2007). However, relations with its other trading 

partners are expected to have remained stable over time.  

Overall, given technological innovations, it is easier to convey business even with trading 

partners residing in countries, which are further away. Therefore, relational separation decreased 

during the past. This decrease was intensified through the establishment of entities and systems 

to secure the business transaction, such as the institution of the “Letter of Credit”. Consequently, 

an overall decline of the relational separation has been seen in the past (Head, 2003).  

 

4.3.4 Environmental Separation 

Differences in demand can be caused by a country‟s environmental landscape. Depending on 

their locations, countries differ in climates. Variations in temperature, rainfall, altitude, water 

abundance, soil types, and mineral resources affect the supply and demand for certain products. 

Such dissimilarities in a country‟s nature are not simply related to the distance between two 

countries, but rather due to their latitude. One consequence of natural abundance in one country 

as opposed to another is that it opens opportunities for trade through the exchange of goods, 

which are not possible to be produced in both countries. On the other hand, a diminishing effect 

on trade is due to differences in demands, which cannot be overcome by marketing strategies. 

Sometimes, major adaptations are required to enter a foreign market, which imposes huge costs. 

This limits the amount of trade that is economical and thereby has a negative effect on overall 

trade of a country (Head, 2003).  

The adoption of the Euro has not affected the environmental landscape in Europe. However, 

most countries experience similar natural resources and demands. Even though the length and 

extent of seasons differ between Eurozone member states, the negative effect that demand can 

have due to environmental differences is not expected to be tremendous. Furthermore, no drastic 

changes have taken place throughout the past century. The same holds for Denmark and its 

trading partners. Considering Denmark and overall environmental separation, the country‟s 

landscape seems to be most similar to Central Europe and Southern Sweden than to its other 

Nordic neighbours. Thus, the country should experience less environmental separation with the 

northern Eurozone member states than it does with other trading partners. 
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4.3.5 Developmental Separation 

Development in a specific country is usually measured by the means of its level of income. 

However, other indicators, such as literacy rate, access to clean water, and female participation in 

the labour market also describe the level of a country‟s development. Yet, most of these factors 

are closely related to income per capita. Richer countries are more likely to have higher 

education levels, better health, and so forth. All above mentioned indicators of a country‟s 

development generate differences in type and level of demand. In order to receive a more 

fundamental picture, income levels should be adjusted for the price levels in order to make 

comparisons on the true development level between different countries. Differences in income 

between two countries can be caused by different economic participation or the level of 

corruption, among others. Different income levels affect trade levels in several ways. First of all, 

there is a higher risk of doing business due to the sudden outburst of civil wars. Then, the 

presence of corruption increases the costs of doing business, as local business usually remain 

advantageous over its multinational counterparts. Furthermore, managers from developed 

countries typically require higher compensation due to the different levels of infrastructure. Also, 

demands differ significantly depending on the level of income, which restricts the trade of 

certain goods with other countries. Despite these additional costs of doing business with a 

country in a different stage of development, factor abundances make it favourable to enter into 

business transactions with each other. Developmental separation can also entail differences in 

human and physical capital per person. Therefore, each trading partner will gain from differences 

in these factor proportions and thereby increase the amount of trade (Head, 2003). 

Within the Eurozone there exist differences in development among the member states. 

Especially, considering the southern cone of Europe with Greece, Italy, Spain, and Portugal, but 

also the Eastern European States, which entered the Eurozone at a later stage, the developmental 

landscape varies a lot. However, these differences are expected to diminish and it has already 

been experienced that business cycles have become synchronised in the whole Eurozone since 

the implementation of the common currency (Trichet, 2007). Thereby, with alignment of income 

of the EMU member states in the long run, trade should be affected as well. However, it is 

unclear to what extent and which direction trade is expected to develop among the Euro-insiders. 

It could well be possible that Eurozone countries with different income levels gained differently 

from the introduction of the Euro.  
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The same holds for Denmark. The same developmental separation should hold for Denmark and 

its trading partners as it does for Germany or France.  

 

4.3.6 Cultural Separation 

Culture is an important part of interactions between trading partners of different nations. In itself, 

culture is the result of two important mechanisms. The vertical transmission or cultural heritage 

is passed on from one generation to another. Specific characteristics and traditions are given 

from parents to children throughout the children‟s development. Such traditions are difficult to 

change and can have a large impact on a nation‟s demand and thereby trade with other nations. 

Also, most traditions have developed over time and existed before the present borders between 

countries were established. Consequently, several nations can share similar traditions and have a 

similar culture, if they share common recent ancestors. Language is a famous example of such a 

tradition. Common or similar languages are due to common heritage and only changed slightly 

over time. The second mechanism is through a horizontal method, through which individuals 

learn from peers and share similar beliefs and behaviour with each member of their peer group. 

Such social patterns are due to conformism and social learning and facilitate interactions 

between individuals, business partners, and nations. Moreover, certain conventions have 

developed in order to ease social interactions. Conventions such as manners, languages, 

currencies, and product interfaces have a large impact on the way business is conducted. There 

are several costs associated with the adaption to cultural differences (R&D, market cultivation, 

line costs, switching costs, consumer confusion costs, etc.). Consequently, the larger the country 

of interest the more beneficial such an adaption will be. However, such costs impose a barrier of 

entry to such countries and thereby diminish trade (Head, 2003). 

Even with the establishment of the European currency union, cultural differences among the 

member states remain. Given the differences in ancestors and cultural heritage, the cultural 

landscape within the Eurozone is very diverse. This is represented by the large amount of 

different languages that exist. However, the implementation of a common currency facilitates 

social and business interactions and countries can benefit from the newly established convention 

in Europe. In addition, a common currency can be seen as a “tangible sign of European identity” 

(European Commission, 2009). As with most of the above discussed factors of separation, the 



24 

 

introduction of the Euro has not affected the cultural separation between countries, which have 

not adopted the new currency. 

Apart from the lack of a common currency with the other Eurozone member states, Denmark has 

similar cultural differences and similarities to its trading partners that it experienced before. In 

addition, Denmark experiences little cultural separation with the other Nordic countries, due to 

similar languages and common recent ancestors. 
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5. European Economic and Monetary Union 

5.1 Historic background 

The modern European integration started in 1950 when Belgium, France, Germany, the 

Netherlands, Luxembourg, and Italy signed several treaties and also engaged in the European 

Coal and Steel Community. Thereafter, the participating countries pooled their steel and coal 

resources. The Treaties of Rome (1957) were the next step of integration, in which the European 

Economic Community (EEC) and the European Atomic Community was established. The EEC 

was given the sole responsibility for negotiating customs duties, implementing safeguards, anti 

dumping measures, and drawing up rules on public procurement. Furthermore, the EEC 

published as early as in 1971 a three stage plan for the achievement of a European Economic and 

Monetary Union by 1980. The course of action was abandoned but the integration continued 

with the enlargement of the EEC by Denmark, Ireland, and the United Kingdom (Europa, 2010; 

University of Iowa, 2010). 

In 1979 the European Monetary System was introduced. The objective was to create a zone of 

currency stability. The member states agreed to keep the exchange rate fluctuations within 

certain margins. Thus, the European Currency Unit was established. This can be seen as the 

precursor of the Euro. In the 1980s the expansion of the EEC continued with more members and 

new initiatives for integration. In 1986 the single European Act was signed. This was a 

reinforcement of the common market including free movement of citizens, goods, capital, and 

services by the end of 1992. The Delors Report set out in detail, which conditions needed to be 

met in order to establish the European Economic and Monetary Union (EMU). The report was 

based on the Maastricht Treaty, which was signed in 1991. Its objective was to complete the 

final three stages of the transition of the EMU by 1999 at the latest (Europa, 2010; University of 

Iowa, 2010). 

- The first stage from July 1990 to December 1993: Free movement of capital among the 

participating countries, harmonisation of economic policies, and closer collaboration 

between the member states‟ Central Banks. 

- Second stage from January 1994 to December 1998: Convergence of member states‟ 

economies and monetary policies to ensure price stability and sound public finance. 
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- Third stage from January 1999 to present: Fixing the exchange rates and introduction of 

the single currency on the foreign-exchange markets. 

(Aristotelous, 2006) 

 

On January 1
st
 1999, the currencies of 11 countries were fixed against a new currency. The Euro 

came into circulation in 2002 as a hard currency and the old currencies became history. Today, 

the Eurozone has 16 member countries and a population of 328.5 million people. To be able to 

adopt the Euro, countries have to meet five basic requirements (European Central Bank, 2010): 

- The national legislation governing the country's financial system has to be compatible 

with the treaty provisions controlling the European System of Central Banks. 

- The country has to achieve a rate of inflation within 1.5% of the rates of the three 

participating countries with the lowest rates. 

- The country has to reduce its government deficits to below 3% of its gross national 

product. 

- The country has to keep its currency exchange rates within the 15% limits defined by the 

ERM for at least two years. 

- The country has to keep its interest rates within 2% of the rates of the three participating 

countries with the lowest rates. 

 

5.2 Advantages 

There are both advantages and disadvantages attached to adopting the Euro. Some of them can 

be advantages for one country while they are disadvantages for another, depending on which 

state a country`s economy is in. First, the unquestioned advantages of the Eurozone will be 

looked at. To abandon a country‟s own currency and adopt the Euro will lead to lower 

transaction costs between trading countries within the currency union. On average the cost of 

having a single national currency is 0.4% for small currencies and 0.1% for currencies with a 

more established banking system like the UK (Minford, 2008). Especially countries with many 

companies, which depend on exports and imports with other Eurozone countries, will save a 

significant amount of money with a common currency. A common currency will also lead to a 

reduction in exchange rate uncertainty when trading in goods and financial services. In addition, 
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there will be a reduction in the exchange rate volatility that is linked to extra risk when doing 

business abroad instead of in the home currency. This decrease in exchange rate volatility will 

also lead to a reduction in the risk premium which makes investments in other Eurozone 

countries cheaper (Sarno, et al., 2010). Rose (2000) provided some evidence of increased trade 

when countries share the same currency; he estimated that the trade would increase with a factor 

of three. This increased trade will lead to increased competition as companies cannot charge 

higher prices than their competitors in other countries, as prices in currency unions are more 

transparent and thus easier to compare. In addition, this trade effect will lead to more products 

for the consumers to choose from (Frankel & Rose, 2002). 

 

5.3 Disadvantages 

A clear disadvantage of being part of the Eurozone is that the country loses control over its 

interest rates and monetary policy. When joining the currency union it is the European Central 

Bank (ECB) that will control the interest rates for the member states. Countries will no longer be 

able to tailor the interest rate to a specific country`s economic conditions and inflation target. 

Especially if a country suffers asymmetric shocks it will not be able to use the exchange rate as a 

buffer against it. Thus, the negative effect of losing the monetary policy depends also on its 

business cycles. If a country is well synchronised with the EMU the effect of losing the control 

over its Monetary Policy is not as adverse (Montoya & Haan, 2008; Mundell, 1961). 

 

5.4 Alternative exchange rate systems 

There are several different exchange rate systems. As can be seen in the table below, several 

other exchange rate systems exist in Europe apart from the currency union adopted by the 

Eurozone. Even though the table is slightly outdated and some changes have taken place 

especially in Europe, it is meant to provide an overview of different existing exchange rate 

regimes in Europe as well as other parts of the world. Consequently, some statements in the text 

do not correspond to the facts presented in the table, as changes have been accounted for.  
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Exchange Rate Regimes as of March 2001 Number of Countries Location of Regime

1) Exchange arrangements with no separate legal 

tender:

The currency of another country circulates as the 

sole legal tender or the member belongs to a 

monetary or currency union in which the same legal 

tender is shared by the members of the union.

2) Currency board arrangements:

A monetary regime based on an implicit legislative 

commitment to exchange domestic currency for a 

specified foreign currency at a fixed exchange rate, 

combined with restrictions on the issuing authority 

to ensure the fulfillment of its legal obligation.

3) Other conventional fixed-peg arrangements:

The country pegs its currency (formally or de facto) 

at a fixed rate to a major currency or a basket of 

currencies where the exchange rate fluctuates within 

a narrow margin of at most ±1 percent around a 

central rate.

4) Pegged exchange rates within horizontal bands:

The value of the currency is maintained within 

margins of fluctuation around a formal or de facto 

fixed peg that are wider than ±1 percent around a 

central rate.

5) Crawling pegs:

The currency is adjusted periodically in small 

amounts at a fixed preannounced rate or in response 

to changes in selective quantitative indicators.

6) Exchange rates within crawling bands:

The currency is maintained within certain fluctuation 

margins around a central rate that is adjusted 

periodically at a fixed preannounced rate or in 

response to changes in selective quantitative 

indicators.

7) Managed floating with no preannounced path 

for the exchange rate:                                                     

The monetary authority influences the movements of 

the exchange rate through active intervention in the 

foreign exchange market without specifying, or 

precommitting to, a preannounced path for the 

exchange rate.

33

OECD members (Czech Republic, 

Norway, Slovak Republic) Latin 

America (4) Europe (11) South Asia 

(3) Southeast Asia (3) Africa (9

8) Independent floating:

The exchange rate is market determined, with any 

foreign exchange intervention aimed at moderating 

the rate of change and preventing undue 

fluctuations in the exchange rate rather than at 

establishing a level for it.

47

OECD members (Australia, Canada, 

Iceland, Japan, Korea, Mexico, New 

Zealand, Poland, Sweden, 

Switzerland, Turkey, United 

Kingdom, United States) Latin 

America (6) Europe (5) East Asia (1) 

Southeast Asia (3) Middle East (2) 

Oceania (1) Africa (16)

39

8

44

6

4

5

OECD members (euro area 12) Latin 

America (8) Europe* (1) Oceania (4) 

Africa (14)

Latin America (1) Europe (4) East 

Asia (1) Southeast Asia (1) Africa 

(1)

Latin America (6) Europe (5) East 

Asia (1) Southeast Asia (2) South 

Asia (4) Middle East (11) Oceania (5) 

Africa (10)

OECD member (Denmark) Latin 

America (1) Europe (1) Southeast 

Asia (1) Africa (1)

Latin America (3) Africa (1)

OECD member (Hungary) Latin 

America (3) Middle East (1)

Table 1: Alternative exchange rate regimes (Fujiki and Otani, 2002)
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Currently, eleven EU member states and four EU-outsiders in the dataset have not adopted the 

Euro. Although there is a rather high international consensus concerning monetary objectives, 

central banks make use of different approaches in order to fulfil these objectives. The Euro-

outsiders Norway, Sweden, and the UK follow inflation targeting by adjusting their interest 

rates. Despite this inflation target some flexibility persists in order to account for output and 

unemployment developments to a certain extent. Even though the European Central Bank also 

operates with the aim of price stability, its monetary policy cannot be classified into an inflation 

target regime. It instead follows its economic analysis on price stability in the short and medium 

term. In addition, monetary analysis is applied in order to determine trends in monetary growth 

and lending, which will have an influence on inflation in the medium and longer term. Thus, not 

only inflation in itself is analysed, but rather a unified assessment of the risks of price stability 

considered (Danmarks Nationalbank, 2009). Denmark on the other hand, has chosen a fixed 

exchange rate regime, in that the development of the exchange rate is the intermediate target for 

monetary policy. As the exchange rate is closely linked to the Euro, over time the same level of 

inflation is achieved as in the Eurozone. This is due to counteracting forces coming from the 

export and business sectors in case of inflation differentials in the two areas (Danmarks 

Nationalbank, 2009). Bulgaria is also more fixed towards the Euro by employing a currency 

board, which is very similar to adopting a fixed exchange rate regime. Estonia, Latvia, and 

Lithuania also participate in the ERM II, however these countries apply the broader standard 

fluctuation band of + 15% (Nationalbanken, 2010). 

As can be seen, the political landscape by the means of each country‟s monetary policy varies on 

the European platform. To choose an exchange rate system that fits a country`s economic 

conditions and future outlook is very important for the country`s growth and development. 

Hence, different countries employing different exchange rate systems are expected to gain 

differently when changing to an exchange rate system with no separate legal tender (e.g. 

currency union). This needs to be kept in mind, when focusing on Denmark, as it is the only 

country, which chose the tight peg of + 2.25%. 
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5.5 The goals of the EMU and how the currency union performed 

Besides the political aspect behind the creation of a currency union was the intention to create 

several economic improvements. 

- Macroeconomic stability: A single currency was a response to the episode of financial 

turbulence in the early 1990s. The use of the exchange rate and monetary policy 

instruments had lost much of their efficacy, especially in smaller countries, after the 

removal of capital controls. 

- Growth and jobs: The single currency was seen as a decisive move to complement the 

completion of the European single market in 1992. The associated reduction in 

transaction costs and risk premium were expected to boost intra-area trade and finance, 

competition and efficiency. 

- Cohesion and convergence: It was hoped that by fostering integration, real economic 

convergence towards the best-performers would receive a boost. Moreover, as economies 

would become more synchronised, policies would become easier to co-ordinate as the 

importance of national control diminished.  

  (Buti & van den Noord, 2009) 

 

The first 11 years of the Eurozone have been quite successful. The transition in 1999 to one 

monetary union went smoothly and the Euro was the second biggest international currency with 

1/5 of the world`s GDP. The performance in the first nine years of the monetary union has been 

very good, with a positive output growth of 5% and another 2% in the core countries (Barrel, et 

al., 2008). But it is difficult to judge the real performance these years due to the fact that the 

monetary union has had very few real challenges. The first decade since the establishment of the 

Euro was painted by macroeconomic stability, low and controlled inflation, the fast integration 

of financial and product markets, job creation, and improvements of fiscal performance. At the 

same time, the global economy performed remarkably well, facilitating the introduction of a 

common currency. The main problems to focus on were the continuing trends in globalisation, 

ageing, and the climate changes worldwide. In order to have a complete picture about the 

performance of the Eurozone, one needs to analyse how the union has and will perform during 

the subprime crisis, which led to a major international crisis and affected the real economy (Buti 
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& van den Noord, 2010).  

 

Since the crisis hit in 2007, the Eurozone was especially affected due to its exposure to US 

assets. This will make the next decade of the Euro much more challenging and show whether the 

common currency can survive even in turbulent times. Given the tremendous debt problems that 

are seen now in Greece, Italy, Spain, and Portugal the Euro countries face larger problems than 

could have experienced if acting as a single player. Now it affects the Eurozone as a whole and 

thereby the strength of the Euro, which will in turn affect the competitiveness of the Euro 

members with its non-Euro counterparts (Buti & van den Noord, 2010). 
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6. Denmark 

6.1 Denmark and Trade 

Denmark has very little natural resources. The main drivers in the economy come from human 

capital. The service sector employs and stands for most of the country‟s GDP. In 2009, the 

service sector contributed with 64.7% of Denmark‟s GDP while the industry accounts for 30.7% 

and agriculture for 4.6% (The CIA Factbook, 2010). Overall, Denmark is one of the most trade-

oriented economies in the world. In 2008 trade in industrial goods and services accounted for 

53.7% of GDP (OECD Statistics, 2010) and has been increasing since 2003. 

 

 

 
 

The country has several advantages concerning its exports. The central location as the only 

Scandinavian country, which is connected to mainland Europe and its position on the Baltic Sea 

give Denmark access to both Western European countries and the countries in the East. Also, the 

highly educated population and good infrastructure give Denmark a competitive advantage. 

These factors in combination with one of the best economic climates in Europe make Denmark a 

very tempting business and trading partner. Denmark has for several years won awards for being 
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the best country in the world to conduct business in (Danish Exporters, 2010). Given the 

importance of trade for Denmark, the country is currently working within the European Union to 

promote the integration of developing countries.  

Denmark‟s main trading partner concerning its exports is Germany (17.9%), followed by 

Sweden (14.5%), the UK (8.3%), and Norway (5.7%). The biggest non-European trading partner 

is the USA, which accounts for 4.4% of Denmark`s total trade in 2008. Denmark‟s biggest 

exports are machinery and transportation (27%), foodstuff and live animals (16%) and 

miscellaneous and manufactured articles (15%).  The major trading partners and trading goods 

have been relatively stable over the last 20 years with only minor changes (US Department of 

State).  
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In addition to its favourable location and climate for business, Denmark, despite not being part of 

the Eurozone, is a member of the European Exchange-Rate Mechanism (ERM II). The 

requirement under the ERM II is a 15% exchange rate band, which is a prerequisite for being 

accepted in the Eurozone. Yet, the Danish Central Bank has chosen a narrower band and keeps 

the Danish Krone officially within a 2.25% band against the Euro. However, in practice, the 

Danish Central Bank is applying a much narrower band of around 1% (Danmarks Nationalbank, 

2009).  

The financial crisis has hit Denmark relatively hard as the country is so dependent on its exports. 

During the financial crisis, while the ECB decreased its interest rates, the Danish Central Bank 

was forced to increase its interest rates in order to keep the Danish Krone stable. The reason for 

the increase in spread during the crisis was that investors were afraid of sitting with Danish 

securities as there was a slight chance that the currency could collapse during the crisis. This fear 

resulted in currency flight away from the Danish Krone into safer currencies like the Euro or the 

Dollar (Bernstein, 2010). The interest rate spread was 175 basis points at the worst, which means 

that the interest rate difference between ECB and the Danish Central Bank was 1.75%. This 

interest rate difference is crucial for the exporters of merchandise produced in Denmark as the 

production cost relative to their competitors‟ increases.  

The crisis hit Denmark at the peak of an economic boom. At that time the country paid higher 

salaries and experienced a larger wage growth than its trading partners. In addition, given the 

stronger Danish Krone due to the chosen peg and a strengthening of the Euro, Danish export 

companies lost competitiveness in recent years. Despite this development, Denmark‟s exports 

have declined at a lower rate than those of Sweden and Finland. This can be attributed to the 

composition of Danish exports. Exports of agricultural products, pharmaceuticals, oil, and 

energy-saving equipment are relatively insensitive to market fluctuations and rather depend on 

the supply side. However, even though exports are rather independent of market fluctuations, 

exports have been decreasing in comparison to its imports from 2005 until 2007 (Denmark 

country forecast, 2008). This can be seen in the graph below. 
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6.2 Denmark and the Euro 

Originally, the Maastricht Treaty required all EU members except the United Kingdom to 

participate. When 11 countries decided to adopt a common currency, namely the Euro, Denmark 

made use of public voting. The first referendum was held on June 2, 1992, in which the Danes 

rejected the Maastricht Treaty. As a consequence, Denmark negotiated the so called Edinburgh 

Agreement, in which Denmark was accepted to opt-out from participating in the common 

currency. In 1993, another referendum accepted this agreement. Again, in September 2000 a 

third referendum concerning the adoption of the Euro was held. Despite a very close result 

(53.2% voting against), Denmark continued to keep the Danish Krone as the country‟s currency 

(Anderson, 2005). 
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When the new liberal government was elected in 2007, it declared that a new referendum was 

planned to be held by 2011. Especially since the crisis in 2008, Anders Fogh Rasmussen stated 

that Denmark has a disadvantage of not being part of the Eurozone and that the financial crisis 

has turned the Danes to be more “pro-euro” (Cafebabel, 2008). Below, a list of negative and 

positive effects for Denmark of becoming full member of the Eurozone is presented (Det 

Økonomiske Råd, 2009): 

- One time cost of adopting the Euro as the national currency 

- Increased prices when introducing the Euro 

- Loss of income from printing money 

- Option value of standing outside the Euro  

- Changed circumstances for the monetary policy (less influence) 

+ Currency security 

+ More trade 

+ Lower transaction cost 

+ More competition on the Danish market 

+ Denmark will be part of the decisions making in the European Central Bank 

 

It is the sum of these effects that in the end should determine whether or not Denmark should 

adopt the Euro. The first five effects have a negative influence on Denmark when implementing 

the euro. One very important factor is the value of the option of standing outside the Eurozone. 

Being a Euro-outsider enables Denmark to drop the peg and adopt a floating exchange rate 

regime with for example an inflation target like Sweden and Norway (Norges Bank, 2010; 

Sveriges Riksbank, 2010). This option is increasing in value during the financial crisis and the 

chance of the Euro to come into financial distress. On the other hand, if Denmark adopted the 

Euro it would be possible to leave the currency union. But this will be very costly and cause a 

political discussion (Det Økonomiske Råd, 2009). 

The last five effects would have a positive influence on Denmark once participating in the 

currency union. If Denmark became a Euro member, there would no longer be a risk that the 

Danish Krone could collapse. In September 2008 (after the bankruptcy of Lehman Brothers) 

investors were heading towards safer securities and currencies. The effect of this was 
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experienced during the financial crisis, when capital flight away from the smaller capital areas 

(such as Denmark) into larger ones occurred (Bernstein, 2010). In addition, there were rumours 

in the markets that the Danish Central Bank was in difficulties. Consequently, given the different 

developments during the financial crisis, the Danish Krone came under pressure (Bernstein, 

2010). This was very costly for Denmark as the Central Bank had to increase its interest rates to 

keep the peg towards the Euro when from an economical standpoint this might not have been the 

optimal choice. This currency security would have been beneficial for Denmark during these 

turbulent times. Danish consumers would also benefit from an increased competition on the 

Danish market if the Euro was introduced. The background for this is that the Danish market 

would be more transparent for foreign competitors as there are no costs and risks with different 

currencies. The gains the consumers would experience are lower prices and more product 

selection as more producers would be in the market (Det Økonomiske Råd, 2009).  

Denmark as a whole is also expected to trade more if introducing the Euro as the new national 

currency. In the second chapter of “Dansk økonomi” (2009), the Danish economic council 

concludes that countries, which have not adopted the Euro could increase their trade by 10%. 

The effects for Denmark were expected to not be as large due to the current peg to the Euro. 

Denmark has already experienced many of the advantages from being part of a currency union. 

But there are still some positive effects for Denmark, if becoming a full Eurozone member. 

These are related to lower transaction costs and less uncertainty compared to having the Danish 

Krone, which in the end could stimulate more trade with the other Euro members.  

Thus, from a theoretical standpoint a positive effect on trade is expected, even though this effect 

is projected to be smaller for Denmark than for other Euro-outsiders. In order to receive a better 

picture on whether Denmark would experience further gains from implementing the Euro, the 

next section will provide a graphical analysis. 
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7. European Trade Developments 

In order to get an insight about how the Eurozone and Denmark have performed since the Euro 

was implemented a graphical analysis was performed. As for some countries data was only 

available from 1992, the years 1990 and 1991 were excluded from the analysis. 

 

 

 
 

The graph above shows overall trade of the EU, the Eurozone, Denmark, and non-EU countries 

included in the analysis. In this case, the EU trade represents exports from EU members to other 

EU members, as well as Iceland, Norway, Switzerland, and Turkey. All other countries were 

excluded to put more focus on the behaviour of trade in Europe. In addition, in order to not 

distort the picture, only EU countries that were members in 1996 were included. The group of 

Eurozone countries only includes the 11 countries, which adopted the Euro in 1999 and Greece, 

which joined in 2001. A detailed list of countries included in the analysis will be presented in the 

next section. In order to be able to make reasonable comparisons average figures were used. This 

means, that each data point for the EU dataset represents the average of the exports from EU 

members. Of course, Denmark was just included as such. In 1993 export volumes increased. 

This occurs at about the same time as the second stage of the Euro implementation. In January 
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1994 the economies and monetary policy of the member states converged to enable more stable 

prices. The convergence could already have started in 1993, leading to the increase in trade. This 

shift is also seen in the EU trade. It makes sense however, that those two graphs behave similarly 

as most of the EU members at that point in time except the UK, Sweden and Denmark have also 

signed the Maastricht Treaty. It seems that in 2001 a shift in the slope occurred. This however 

applies for both the Eurozone countries as well as countries participating in the European Union. 

Looking at Denmark there also appears to be a small shift in the slope at that time, however of 

smaller nature. On the other hand, for Iceland, Norway, Switzerland, and Turkey, there does not 

seem to be a large difference in trade patterns after the Euro was established. It is surprising to 

find this shift only in 2001, as the countries individual currencies were already fixed in 1999. It 

was expected to see a shift either in 1999 or 2002 when the hard currency was introduced. This 

implies that despite the exchange rate peg in 1999, trade did not pick up before 2001. Reasons 

for this delay could be that exporting and importing companies still saw some risks in the failure 

of the Euro and the currency peg and became more certain a year before the hard currency was 

introduced. 
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In graph 6, trade patterns are displayed of Eurozone countries with other members of the 

Eurozone. Also, Danish exports to the Eurozone are displayed. The same averages were taken as 

already discussed in the previous graph. Only looking at intra-Eurozone trade, a similar picture 

arises as already seen before. The main three kinks occur in 1993, 1997, as well as 2001. 

Whereas the kinks in 1993 and 2001 were already explained above, the kink in 1997 could be 

due to an early reaction to the Euro establishment in 1999. Denmark only experiences the shifts 

in 1993 and 2001.  

At the same time as these shifts in the slope could be due to the adoption of a common currency, 

there are many other factors which have an influence on trade and which are disregarded in this 

analysis. Therefore one has to be careful of only projecting these changes in trade patterns to the 

establishment of the Euro. In addition, it seems that trade in the Eurozone increased by more 

than trade in other countries. However, a flaw of the two graphs above is that total/average 

export values were applied. Therefore, 1992 was chosen to be the base year with a value of 100 

growing/declining by the percentage changes in each year. 
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The same two datasets were used as in the previous graph. The above graph gives quite a 

difference picture. Given that both trading groups (intra-Eurozone and Eurozone with Denmark) 

have a common starting point, it is easier to make comparisons and draw conclusions. As can be 

seen, until 1997, both lines follow each other very closely. However, after 1997 the two lines 

diverge, with the intra-Eurozone trade to show a steeper development. Especially from 2005 

until 2007, before the crisis hit the world economy, the intra-Eurozone trade developed better 

than the Eurozone trade with Denmark. However, the graph also shows that Denmark has 

experienced strong growth rates since 2001 as well. This leads to the conclusion that Denmark 

has gained in trade with the Eurozone as well, despite the fact that intra-Eurozone trade has 

developed stronger. To see a better picture, the difference was taken and is displayed in the 

following graph. 

 

 

 

 

As was already mentioned above the spread between the two different trade developments 

widens from 1997. Surprisingly, in the year of the introduction of the hard currency (2002) the 

spread seems to decline again to around 6. Throughout the entire period (1992-2009) intra-
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Eurozone. However, when looking at the average difference only for the time period of interest 

(1999-2007), intra-Eurozone trade developed by more than 17% more than Denmark‟s trade with 

Euro-insiders. From 1992 until 1998, this difference in trade was only around 1.5%. 

Consequently, given the graphical analysis, intra-Eurozone trade developed by approximately 

16% more in comparison to trade with EMU members and the Euro-outsider Denmark. 

Overall, it has been seen that on the basis of its trade values with the Eurozone, Denmark seems 

to underperform when compared to the trade of the currency union. Even though Denmark seems 

to have gained from the introduction of the Euro as well, it is still less than the benefit the 

Eurozone experienced. However, the graphs above cannot show whether the increase in trade is 

solely due to the establishment of the currency union and not due to other factors occurring at the 

same time. As a graphical analysis is helpful but by no means reliable, a more dependable 

analysis is needed in order to decide whether and if, by how much, Denmark‟s trade figures 

would differ significantly if the country adopted the Euro as the common currency. 
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8. Methodology 

8.1 Data 

Given the nature of the problem, only the European landscape was taken into consideration for 

the analysis. Thereby, all member countries of the EU and EMU, as well as European member 

countries of the OECD were taken into consideration. Therefore, the candidate country Turkey is 

included, as well as the outsiders of the European Union Iceland, Norway, and Switzerland. 

Thereby necessary comparisons can be executed. A complete list of included countries can be 

found in the table below. Apart from these 29 countries, no other countries are considered. This 

is either due to the nature of the analysis or due to availability of reliable data. Especially for 

smaller European countries, which are not part of either, the EMU or the EU, no consistent data 

was available.  

 

 

 

Euro 

Countries

Non EU 

Countries

Austria < 1990 1995 Iceland

Belgium Belgium Austria Norway 

Finland Denmark Finland Switzerland

France France Sweden Turkey

Germany Germany 2004

Italy Greece Czech Republic

Ireland Italy Cyprus

Luxembourg Ireland Estonia

Netherlands Luxembourg Hungary

Portugal Netherlands Latvia

Spain Portugal Lithuania

2001 Spain Malta

Greece United Kingdom Poland

2007 Slovak Republic

Slovenia Slovenia

EU Countries

Table 2: Countries included in the dataset



44 

 

The timeframe of the analysis considers yearly data from 1990 until 2007. As concerning 

exchange rate variability, only data from 1990 was available, the time period could not be 

extended to previous years. Also, especially for the earlier years, some variables, such as GDP 

and trade, were not available for some countries. Thus, the number of observations more than 

doubles throughout the time period. This leads to an increase of direction-specific country pairs 

from 210 to 820. The following analysis will mainly focus on Panel data. With changing 

amounts of observations in the dataset, we are dealing with unbalanced panel data. However, this 

should not impose a problem to the analysis.  

 

 

 

 

The dependent variable “Trade” was obtained from the Datastream interface, which used 

bilateral trade statistics from the IMF Database. Export figures were used to analyse the effect 

from the different forms of separation, with focus on the establishment of the EMU on bilateral 

trade. Baldwin (2006) imposed criticism, which stated that averaging the bilateral trade flows 

and treating them as one could lead to biases in the results. Hence, the export values were kept 

separate and direction-specific pair dummies were introduced. The monthly export figures were 
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expressed in nominal US dollars. For the analysis real yearly figures were needed, therefore 

some conversion was necessary. In order to transform the nominal into real figures, the concept 

of chain-type measures was applied. The transformation was achieved by the usage of the 

Implied American GDP Deflator provided by the Bureau of Economic Analysis, which is part of 

the U.S. Department of Commerce. This index was also used in the analysis by Frankel and Rose 

(2000). Chained-Dollar Indexes have the advantage over fixed-weighted indexes of providing a 

more accurate measure of the relative importance of components and address the substitution 

bias, which exists for fixed-weighted indexes. This substitution bias caused an overstatement of 

growth for periods after the base year and an understatement of growth for periods prior to the 

base year (Lanefeld, Moulton, and Vojtech, 2003). In the analysis at hand, the base year was 

chosen to be 2005.  Consequently, the monthly figures were converted into quarterly figures, 

adapted using the Implied US GDP Deflator, before transforming them into yearly figures 

needed for the analysis. Despite the criticism mentioned by Baldwin (2006), this deflator was 

used in order to remain consistent. Furthermore, as throughout the analysis time dummies will be 

included in addition to the direction-specific pair dummies, the bias introduced by including the 

non-traded goods in the deflator can be offset (Baldwin, 2006). 

As also used by Frankel and Rose (2002), population and GDP per capita data was obtained from 

the Penn World Table. However, the newest version (6.3) applies to the dataset in this analysis. 

As already explained above, the chained figures for GDP and GDP per capita were used with the 

base year being 2005 (Heston, Summers, and Aten, 2009). The Penn World Table provided GDP 

figures since 1960. However, for many countries GDP figures were only available from 1990 

onwards. Consequently, they have been removed in the previous periods. One drawback of the 

GDP data is that the year was split into quarters starting from 16
th

 November. Thereby, it was 

assumed that the fiscal year starts and ends at this date. This might lead to some distortions when 

comparing with the yearly trade figures. However, it was believed that transforming the dataset 

to the same yearly figures would distort the picture, due to lack of monthly trade information, so 

these dates were used instead. Even though Baldwin criticises the method of applying the log of 

the product, it was applied on the GDP figures. However, when comparing both approaches, the 

difference in values is zero. Thus, in the dataset at hand the trade values and trading partners are 

rather homogenous, so that the method would not matter in the samples used in this analysis. 
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The distance variable was obtained using geodesic distance measures (CEPII, 2008). This 

approach is also known for Great-Circle distance and represents the shortest distance between 

the main capitals of the two trading partners. Only in the case of Germany and Turkey, it was 

decided not to use the main capital, but rather the economic centre. In the case of Germany, the 

city Essen was chosen, due to its size and the overall economic importance of that area. 

Furthermore, Berlin has not been the main capital before the unification of the country and has 

not developed to be the main economic centre of Germany. Furthermore, in the case of Turkey, 

Istanbul was chosen instead of Ankara. This is due to Istanbul being the largest Turkish city and 

representing the economic centre. These factors are more important than simply taking the main 

capital. Information about the exact distances between two cities was obtained from the French 

research centre in international economics (CEPII). Distances are measured in kilometres. For 

the purpose of the analysis, these distance values were changed into their natural logarithm. 

The dummy for EU membership over the years was established using information from the 

official website of the European Union (Europa, 2010). The membership statuses were updated 

for each year of consideration. In the case of the EU entrance of many countries in 1 May 2004, 

the whole year was taken as EU membership. Similarly, information about Eurozone 

membership was obtained from the website of the European Central Bank. 

Furthermore, the establishment of the language dummy was enabled using datasets provided by 

the CEPII website. The dataset distinguished between the official language, a language spoken 

by at least 20%, as well as languages spoken by at least 9% of the population. For the analysis in 

this thesis, only the first two criteria were included. It was assumed that a common language 

exists only if at least 20% of each population spoke it fluently.  

Information about contiguity, and whether the specific country is either landlocked or an island, 

was also taken from the CEPII website. However, contiguity was adapted using historical maps, 

as well as today‟s borders using google maps (Google, 2010). Concerning “Landlock” and 

“Island”, both variables take a value of two, if both trading partners are landlocked or an island, 

a value of one, if only one fulfils these characteristics, and a value of zero, if neither country 

satisfies them. 
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Finally, daily exchange rates were obtained from FX Top (FX Top, 2010). General availability 

existed from 1990. However, for many countries, no such data was available before 1999. This 

limits the analysis to the extent of comparisons over longer time periods. However, exchange 

rate variability becomes more important at the later stage, when it is to be analysed by how much 

it still inflicts Danish bilateral trade today. Other websites could have been used to fill the gaps. 

However, this could have distorted the picture, as each source uses its own ways to represent the 

daily exchange rate. The variability was calculated by taking the standard deviation of the first 

difference of the logarithms of each daily exchange rate. Even though other methods could have 

been applied as well, this specific one was chosen, as it was also used by Rose and other 

researchers in this field. Other papers have included lagged exchange rate volatility instead of the 

simultaneous one. However, the data applied in these papers is quarterly instead of yearly. Thus 

lagged values might be rather influential. Consequently, when applying yearly data, the 

exchange rate volatility of the previous year is not expected to have a big influence on the trade 

values. Consequently, it was decided to not apply lagged values in this analysis. 

Overall, the dataset is very complete. Unfortunately, it did not make sense to go further back in 

time, as trade and GDP data would not have been available and therefore reduced the 

observations, which is a limitation to the dataset. However, for the years at hand a minimum of 

480 observations exists in the first years reaching an amount of observations of approximately 

1120 in the final years.  

 

8.2 Variables 

In order to test in which way Denmark‟s amount of trade would change, when being a member 

of the European currency union the following models will be tested: 

1) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EMU + β6 Contiguity + β7 

Language + εit 

 

2) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EMU + β6 Var + β7 

Contiguity + β8 Language + εit 
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3) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EMUrich + β6 EMU1_rich + 

β7 EMUmiddle + β8 EMU1_middle + β9 EMUpoor + β10 EMU1_poor + β11 Var + β12 Contiguity + β13 

Language + εit 

 

4) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EMUlarge + β6 EMU1_large + 

β7 EMUmedium + β8 EMU1_medium + β9 EMUsmall + β10 EMU1_small + β11 Var + β12 Contiguity + β13 

Language + εit 

 

5) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EU1 + β6 EMU + β7 EMU1 

+ β8 Var + β9 Contiguity + β10 Language + εit 

 

6) Trade = β0 + β1 GDP + β2 GDP per capita + β3 Distance + β4 EU + β5 EMU1990 + β6 EMU1991 + β7 

EMU1992 + β8 EMU1993 + β9 EMU1994 + … + β21 EMU2007 + β22 Var + β23 Contiguity + β24 

Language + εit 

 

7) Same as Model 2, but run on a reduced sample 

 

In the following a detailed description of each variable will be applied, as well as previous 

expectations discussed. 

In each of the above presented models, the dependent variable is “Trade”. In this analysis, each 

country‟s exports with each trading partner were applied. Given the nature of the topic to be 

analysed, this variable is expected to be highly dependent on each of the explanatory variables. 

In addition, given the nature of the rather large trade values that were observed, the natural 

logarithm was applied. Furthermore, as already explained above, trade values are taken in their 

chained real form to be comparable over time and across countries. Rose (2000) does not apply 

bilateral trade figures in the sense they are used here. Instead of using the average export figures 

between two countries, the analysis in this thesis will treat both export figures separately. 

Thereby, one can speak from true bilateral trade positions and no bias is established, which was 

one of the criticisms of the analysis done by Rose. As discussed by Baldwin (2006), there are 

some problems using the Implied US GDP Deflator on the trade figures, as the index is based on 

non-tradable goods as well and leads to a certain bias in the dataset (e.g. spurious correlation). 

However, when using pooled or panel data, this bias can be corrected by using time dummies.  
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The first two groups of variables, namely “GDP” and “GDP per capita”, describe the 

developmental separation of two trading partners in the dataset. As already explained for the 

dependent variable, the natural logarithm was used in order to ease the use of the outcome. Also, 

for both “GDP” and “GDP per capita”, real chained values were used to have more homogenous 

variables and minimize the noise. In general, real values are needed to make valuable and valid 

comparisons between the different countries of interest. The Gross Domestic Product of each 

country in the dataset was used to describe the economic size, whereas the Gross Domestic 

Product per capita was used to describe the income level and richness of each individual country. 

As it is assumed (as Rose did) that the coefficients for both, the importing and exporting nation 

are of the same magnitude, they were combined. This was achieved by taking the natural 

logarithm of the product of the two GDP figures. Baldwin (2006) criticised that despite being 

very close in value it is more appropriate to use the sum of the logs instead of the log of the 

products, especially for countries with very different economies. However, when observing the 

dataset in this analysis, the two approaches lead to exactly the same values, given the rather 

homogenous economic environment in Europe. Thus Baldwin‟s concern is not an issue in this 

analysis. It is expected that the larger the combined economic size (“GDP”), the larger the trade 

between two countries. Therefore, a significantly positive coefficient is expected.  

Concerning “GDP per capita”, again the individual variables for the two countries were 

combined. The same reasoning applies for the transformation of the GDP variables. Instead of 

including the values of “GDP per capita“ separately into the regression, they were combined by 

the same means as done with the overall GDP. It is expected that the richer a nation is the more it 

demands and thereby trades with other countries. Thus, the coefficient for “GDP per capita” is 

also expected to be positive for the simple cross-sectional regression. However, as already 

discussed taking previous research into consideration, it could occur in this analysis that the GDP 

per capita coefficient will be negative when introducing fixed effects. This was already observed 

in the work of Pakko and Wall (2001). In the sensitivity analysis, both variables will be split 

again into two. This is done to see whether the coefficients are actually of the same size and the 

combination, which was introduced by Rose (2000), is viable.  

The next variable illustrates the physical separation two trading partners experience. As already 

explained by the means of the gravity model above, trade between two countries is expected to 
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be highly affected by the distance between them. Again looking at the natural logarithm of the 

distance measured in kilometres, a negative coefficient for “Distance” is expected. Given the 

theoretical background discussed above, the further two countries are apart, the more costly it 

becomes for them to trade, thereby reducing the overall trade volume between them.  

Next, the “EU” variable represents the political separation that can exist between two countries. 

This variable is classified as a dummy variable. The “EU” dummy is fulfilled when both trading 

partners are members of the European Union. Given that the establishment of the European 

Union was followed by the liberation of trade between the member states, countries are expected 

to trade more when part of the European Union. Consequently, the coefficient for the “EU” 

dummy is expected to be significantly larger than zero.  

The next dummy falls in the same category. In addition to representing some political separation, 

“EMU” describes some cultural separation as well, as currencies are part of a countries culture. 

Also, the “EMU” dummy takes a value of one, if both countries are members of the Eurozone. 

As already mentioned in the beginning, the “EMU” variable only accounts for those countries, 

which introduced the Euro as their national currency and not all members of the European 

Economic and Monetary Union. Despite the introduction of the Euro physically only in January 

2002, the actual start of the currency union occurred already in 1999. Even though no hard 

currency was floating at this point, the exchange rates were fixed and the currency was 

introduced on the exchange rate markets. However, in the sensitivity analysis, it will be 

considered what happens when the EMU dummy is treated from 2002 onwards. Once this 

dummy variable is fulfilled the trading partners share the same currency, and thereby 

experiencing neither transaction costs nor exchange rate risk. Consequently, a positive 

coefficient is expected.  

The next variable describes whether the two countries share a common border. Thereby, the 

variable “Contiguity” can also be categorized into physical separation. Again dealing with a 

dummy variable, “Contiguity” is realized when two countries share a common border. Countries, 

which are contiguous experience the least distance, which in return is expected to lead to higher 

trade volumes as explained by the gravity model. In addition, the population of both countries 

living close to the common border have cultural similarities, which can entail a positive trade 
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effect. Furthermore, the dummy is to be seen in comparison to the base variable (no contiguity). 

Therefore, a positive coefficient is expected. 

Next, a dummy variable is considered again. “Language” is used to take account for relational 

and cultural separation, which exists between two countries. Given the theoretical background, 

one can expect that countries with a common language experience more cultural and relational 

similarities. Given a common language leads to a decrease in cultural and relational borders to 

trade, a positive effect on a nation‟s trade with another country is expected. Therefore, in 

comparison to trading partners that do not share a common language, a positive coefficient is 

expected. 

In Model 2, a variable accounting for exchange rate volatility is included. This variable 

represents the yearly variance of the bilateral exchange rate between the two trading countries. 

This variable is similar to the “EMU” dummy, as exchange rate variability only exists in the case 

of two different currencies. Consequently, especially when aiming to determine trade gains for 

Denmark, it will be important to exclude the exchange rate variability from the “EMU” variable. 

However, it is of a rather quantitative nature, in contrast to the dummy variable described above. 

In addition, it can also be applied to years prior to the adoption of the Euro as a common 

currency. It is to be estimated what effect different sizes of exchange rate variability have on 

trade between two countries. As larger variances lead to more uncertainty and costs given 

hedging procedures or potential losses, a negative effect on trade is expected. Therefore, a 

negative coefficient is to be observed. 

Model 3 splits the “EMU” dummy into three categories (rich, middle, poor). This division is 

based on the idea that countries of different economic development would benefit differently 

from the adoption of the Euro. Thereby, the variable was split into six sub-variables. The first 

three variables (EMUrich, EMUmiddle, EMUpoor) are fulfilled when both countries are part of the 

EMU and if both are part of the specific classification. In this respect the previous “EMU” 

variable is divided by the means of each country‟s income per capita. In order to keep matters 

simple, the EMU countries were ranked by their level of income per capita. As we are dealing 

with 13 member countries until 2007, two of the classifications (middle and rich) have each four 

countries and five countries are part of the poorer group. However, the countries do not always 

fall into the same category in each year. Therefore, the average from 1990 to 2007 was taken and 
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then classified accordingly. Given that Slovenia would be part of the low income category and is 

only included in 2007, the category “EMUpoor” was decided to have five members. This 

establishes a fairly equal relationship of the amount of countries included in each classification. 

Consequently, the poorest Eurozone countries consist of Portugal, Slovenia, Greece, Finland, 

and Spain. The middle group contains Italy, France, Germany, and Ireland. Finally, Belgium, the 

Netherlands, Austria, and Luxembourg are classified as the richest nations participating in the 

currency union. The latter three variables (EMU1_rich, EMU1_middle, EMU1_poor) are fulfilled when 

one of the countries is part of the specific classification. This is the case, when either both 

countries are part of the Eurozone, but differently categorized, or only one of the trading partners 

has adopted the Euro. The expectations about the individual variables are rather ambiguous. On 

the one hand it is expected that poorer countries benefit more from participating in the common 

currency, leading to more exchange rate stability to other currencies and more economic stability 

due to the need to realise the criteria set by the Maastricht Treaty. On the other hand, richer 

countries could have a larger effect, as the richer a nation the more influential it will be within 

the Eurozone. It remains unclear, which of the three classifications experiences a higher 

coefficient.  

Model 4 is split in a very similar way. Instead of dividing the different countries given their level 

of income per capita, countries are divided on the basis of their economic size. Again three 

classifications were applied (EMUlarge, EMUmedium, EMUsmall). As already with the previous 

variable, the dummy variables are fulfilled when both trading partners are part of the Eurozone 

and part of the specific classification. Instead of ranking the Euro-insiders by the means of their 

income per capita, total real GDP was used for the categorisation. Again, countries were not 

always classified the same. Therefore, averages from 1990 to 2007 were applied and the ranking 

done accordingly. Given the 13 countries in the EMU dataset and the three groups, two 

categories include four countries (EMUlarge, EMUmedium) and EMUsmall includes five countries. 

The same reasoning for this division applies as already explained above. Slovenia belongs to the 

smaller sized group and thereby this group will include five countries. Consequently, 

Luxembourg, Slovenia, Ireland, and Finland are members of EMUsmall. Greece, Austria, 

Belgium, and the Netherlands are part of the medium sized category. Finally, Spain, Italy, 

France, and Germany build the group of the largest economic size. In order to avoid mis-

specification problems, three more variables were included (EMU1_small, EMU1_medium, 
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EMU1_large). These dummies take the value of one, if either both trading partners are part of the 

currency union but different classifications, or only one of the two countries has adopted the 

Euro as the national currency. It is expected that the larger the economic size the more influential 

the nation will be on the political platform within the Eurozone, which could have a positive 

effect on trade. One could assume that smaller economies usually also have less traded 

currencies, which lead to higher transaction and hedging costs. Thereby, a positive coefficient 

could also be expected for the EMUsmall variable. For the category “medium” no specific sign or 

size is expected. 

Model 5 includes the additional variables “EU1” and “EMU1”. The “EU1” dummy will be 

fulfilled when only one of the trading partners is part of the European Union. The variable is 

very useful to see whether there has been any trade diversion from the non-members of the EU to 

member states. It will show whether countries not participating in the European Union (Iceland, 

Norway, Switzerland, and Turkey) have suffered from trade diversion in the past, but will not be 

necessary to determine how their trade figures would be in the future given a change in the 

membership status. The expectation of the sign and size of the coefficient for the “EU1“ dummy 

is of a rather ambiguous nature. On the one hand, one could assume that once a country is the 

member of the European Union, it trades more with other member countries leaving less demand 

for products from non-member countries. Thereby a negative coefficient could be expected. On 

the other hand, countries have to fulfil certain economic requirements in order to receive 

membership. Thereby, one can assume that member countries have some certain economic 

stability and size, which will lead to a higher demand in general. Given that the base variable 

includes all trade values where neither country is part of the EU, still a positive coefficient could 

be expected, but of smaller size than the “EU” dummy. As already explained in the case of the 

European Union, in Model 5 a further variable called “EMU1” is introduced. The “EMU1“ 

dummy has a value of one, if only one country has the Euro as its national currency. The same 

argumentation for the uncertainty of the sign of the coefficient holds as already discussed for the 

“EU1“ coefficient. Either less trade occurs, as more trade between members of the currency 

union leads to less demand of each of them with Euro-outsiders. On the other hand, given the 

stringent criteria that need to be fulfilled in order to be accepted to implement the common 

currency, Euro-insiders in general have a more stable economy. Also, given that the base 

variable in this category of dummy variables includes the trade, which occurs between two Euro-
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outsiders, still a positive coefficient could be expected, however also of a smaller size than when 

both countries have the Euro as the national currency. The inclusion of the two additional 

dummies could be important, as in case there was trade diversion, Denmark would be able to 

reverse it when entering the Eurozone. On the other hand, if a general positive effect appeared 

from introducing the Euro, Denmark would not only gain in trade with other Eurozone countries, 

but also with Euro-outsiders. 

The next Model (Model 6) replaces the variables “EMU” with “EMUt”. In this case, it is 

assumed that countries that adopted the Euro (with exclusion of Slovenia) have always been in 

this currency union. With the inclusion of dummy variables for each year, it will be interesting to 

see that if there is/was a trade effect through the establishment of a common currency, when this 

effect became apparent. It is assumed, that countries, which became part of the Eurozone were 

already trading more with each other than with other countries before the Euro was established. 

Thereby, the effect on trade by adopting the Euro as a national currency would be reduced and 

one should only look at the differential between the variables. Furthermore, given the regulations 

that countries already had to adhere to before the Euro was introduced, positive effects could go 

back to 1990. Even though there is no direct link to the effect Denmark would have now, one 

could conclude that in case the trade effect happened before the currency was introduced, that 

Denmark, given the currency peg, has benefited already. Thus, no further trade effect would 

occur in the case of Denmark. As 17 new variables will replace the “EMU” dummy, it is hard to 

determine the expectations about the sign and size. Overall, it is expected that in the years before 

1998, the coefficient is not significantly different from zero. However when and if the coefficient 

will become significantly positive is ambiguous. However, the coefficient is expected to increase 

after the Euro was actually adapted indicating a positive effect on trade through the 

establishment of the common currency. This model could also determine whether the countries 

adopting the Euro were already trading more with each other than with other countries, and 

therefore they implemented the Euro. If this was the case, the coefficients would be significantly 

positive throughout the whole time period (1990-2007). In this scenario Denmark would actually 

not benefit from joining the currency union, as the currency union did not affect trade, but trade 

affected the introduction of the common currency. 
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The final model (Model 7) will repeat Model 2, but this time the sample size will differ. Only the 

countries that have adopted the Euro since 1999 will be analysed. In addition, as the main focus 

of this analysis is to determine the trade effect on Denmark, the only country not part of the 

currency union in the model will be Denmark. This is aimed to provide an even better picture for 

the analysis. No expectations about the sign and size of the “EMU” coefficient can be stated and 

the expectations also depend on the results from the previous models. 

During the performance of the sensitivity analysis, two more variables will be considered. This is 

again a matter of completion, but also due to possible mis-specification problems of the model 

without them. These are again based on the physical separation, which can exist between two 

nations. “Landlock” describes a country, which has no direct access to any ocean or sea, whereas 

“Island” takes account for countries which only are surrounded by water. Both variables are 

expected to be negative. In the case of “Landlock”, no direct water way can be used for shipment 

and no national harbour exists, which can have a diminishing effect on trade. Furthermore, 

“Island” can only transport goods using the water way or airplanes, and cannot make use of any 

transportation on land. Both characteristics will have an increasing effect on transportation costs, 

given the optimal means of transportation is not always available. Therefore, less trade is 

expected to be experienced by countries fulfilling either of the two characteristics. 

Overall, the variables of main interest are the dummy variables representing the establishment of 

the currency union. In addition, by comparing the model over time, a trend can be estimated to 

see the actual effect the currency union had on trade. This approach differs slightly from the ones 

seen in previous literature and is aimed to enhance the research done on the effect currency 

unions have on trade. With the above described models, it is aimed to first provide a bigger 

picture about the currency union‟s trade effect. Afterwards, Models 3, 4, 5, and 7 aim to provide 

implications for Denmark‟s trade size, if the Euro was adapted as the national currency. 

In order to test the consistency and reliability of the coefficients, all models will be looked at 

from different perspectives. During the sensitivity analysis the models will be run using different 

samples or time periods. First of all, some countries will be excluded in order to provide more 

homogeneity into the sample. Afterwards, different time horizons will be considered to see the 

effect over time. 
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8.3 Descriptive Statistics 

In order to get a better picture about how the different variables behave a descriptive analysis 

was performed. This will give some hints about problems with the data, possible 

multicollinearity and so forth (Gujarati, 2003). First of all, a correlation analysis was performed 

to determine the relationship between each variable and to check for multicollinearity. Then, 

each variable was looked at by the means of its kurtosis, skewness, average, standard deviation, 

maximum and minimum. This analysis was done for the whole panel data set.  

 

 

 

First of all, the correlations between the variables will be considered. In this respect, first the 

correlations of the explanatory variables with the dependent variable will be looked at. Despite 

this only reflecting a first and overall picture of the behaviour between the variables, it can be 

observed that the correlations are as expected. The trade figures seem to be mainly correlated 

with the product of the economic size of the two trading countries. With a correlation coefficient 

of 0.846, it is more than twice as high as any other positive correlation value with trade. It seems 

that the level of income in the sense of GDP per capita is not as influential on overall trade 

between two countries. Other positive correlations are between Trade and EU, EMU, Contiguity, 

and Language. Interesting is that the correlation between EMU and Trade is higher than between 

EU and Trade. A reason could be that the EU variable also includes the new member states from 

2004, which have very small and comparably poor economies. Furthermore, negative 

correlations can be observed between Trade and Distance, Landlock, Island, and Var. As 

Trade GDP GDP per capita Distance EU EMU Contiguity Language Landlock Island Var

Trade 1 0.84589 0.06695 -0.50157 0.168 0.22416 0.39088 0.21405 -0.14634 -0.23972 -0.07044

GDP 0.84589 1 0.05096 -0.21816 0.1311 0.2087 0.19097 0.07106 -0.20361 -0.25085 0.02147

GDP per capita 0.06695 0.05096 1 -0.04176 -0.03978 0.00862 0.03499 0.05897 -0.00943 0.01733 -0.03734

Distance -0.50157 -0.21816 -0.04176 1 -0.09465 -0.07292 -0.59249 -0.39741 -0.2737 0.20626 0.3135

EU 0.168 0.1311 -0.03978 -0.09465 1 0.34053 0.02257 -0.0146 -0.23271 0.0396 -0.37644

EMU 0.22416 0.2087 0,.0862 -0.07292 0.34053 1 0.10102 0.1267 -0.04905 -0.10927 -0.30661

Contiguity 0.39088 0.19097 0.03499 -0.59249 0.02257 0.10102 1 0.51789 0.09952 -0.1695 -0.06414

Language 0.21405 0.07106 0.05897 -0.39741 -0.0146 0.1267 0.51789 1 0.20397 -0.03709 -0.07894

Landlock -0.14634 -0.20361 -0.00943 -0.2737 -0.23271 -0.04905 0.09952 0.20397 1 -0.20959 -0.01801

Island -0.23972 -0.25085 0.01733 0.20626 0.0396 -0.10927 -0.1695 -0.03709 -0.20959 1 0.04376

Var -0.07044 0.02147 -0.03734 0.13135 -0.37644 -0.30661 -0.06414 -0.07894 -0.01801 0.04376 1

Pearson Correlation Coefficients

Table 3: Pearson Correlation Table
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expected, the correlation with Distance has the largest value. Exchange Rate Volatility is not 

very related with Trade (-0.07). Even though the sign is as expected, it is surprising to see that 

exchange rate volatility seems to correlate so little with trade values.  

Next, the correlations between the explanatory variables will be considered. Overall, the 

correlations are rather low, with the highest correlation (-0.592) existing between contiguous 

countries and the distance between the capital/economic centre of the two countries. This was 

expected, as countries sharing a common border naturally have less distance between them than 

otherwise. Also, the correlation between countries sharing a common language and border is 

rather high (0.518). Of course, common languages usually exist between neighbouring countries. 

Especially, when taking the European landscape into consideration, almost all countries that 

share a common language are also contiguous. Despite these correlation coefficients to be 

comparably high, the size of neither is alarming. Also, it is nice to see that all correlation figures 

behave as expected, which supports that the data at hand can be used for the regression analysis.  

Finally, even though the correlations between the explanatory variables and between the trade 

values and the explanatory variables are as expected, no conclusions should be drawn. It is only 

to be seen as a first picture of the behaviour. However, when trying to determine the dependence, 

other results can be realised. 

 

 

 

Furthermore, the descriptive statistics of the main variables in the models will be considered. 

First of all, we are dealing with 7,523 observations for each variable. Usually the larger the 

Trade GDP GDP per capita Distance EU EMU Var Contiguity Language

No. Observations 7,523 7,523 7,523 7,523 7,523 7,523 7,523 7,523 7,523

Kurtosis 0.731 -0.014 26.996 1.242 -1.791 1.664 78.183 3.058 10.246

Skewness -0.627 -0.324 5.182 -0.967 -0.457 1.914 7.209 2.249 3.499

Max 25.735 56.880 34.544 8.493 1 1 7.610 1 1

Min 7.980 45.774 17.951 4.088 0 0 0 0 0

Median 20.532 52.404 20.296 7.205 1 0 0.269 0 0

Mean 20.312 52.395 20.619 7.100 0.611 0.154 0.309 0.126 0.066

Standard Deviation 2.277 1.936 2.310 0.657 0.487 0.361 0.414 0.332 0.248

Sum 152,809.914 394,169.079 155,114.630 53,413.144 4,600 1,161 2,326.509 951 496

Table 4: Descriptive Statistics of individual variables

Descriptive Statistics
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sample the closer the distribution is to being normal. This is the case for most of the variables. 

First, looking at the Kurtosis of each variable, most variables show a platykurtic shape. This 

means that their distribution is rather fat and shows short tales (Gujarati, 2003). However, as the 

smallest value is -1.791, it is not too far away from the value of 3. Contiguity is very normally 

distributed according to the kurtosis. Only GDP per capita, Language, and Var are distributed in 

a rather slim way with long tails (leptokursic). These values are also further away from 3. 

Especially, the kurtosis of Var (78.2) is rather large.  

Considering Skewness, most variables have a value close to zero, which expresses that they are 

rather normally distributed. Again, especially when looking at the quantitative variables GDP 

per capita and Var, they are positively skewed (skewed to the right). This was expected for the 

variable Var, as due to the introduction of the Euro a lot of country pairs have no exchange rate 

volatility at all. In addition, given the importance of the Euro for the whole European region, a 

lot of other countries, which are small and dependent on the economies of the Eurozone, keep 

their exchange rates rather stable towards the Euro. Therefore we experience only a small 

amount of observations with a large volatility. The most volatile country pair was Turkey-

Norway in 2007 with a value of 7.61. In general, most of the volatilities remain below 1% and 

only volatilities involving the Turkish Lira and the currencies of the new EU member states are 

larger. As during the sensitivity analysis other samples will be considered in which these 

countries will be excluded from some datasets, it will be interesting to see in which way the 

coefficient of the exchange rate volatility changes. Also, given the Skewness in some variables, 

this could lead to problems with heteroscedasticity, which needs to be taken into consideration. 

Also, as the quantitative variables are expressed in their natural logarithm, large differences 

between the maximum and minimum values have already been eliminated. The variability 

between each variable‟s observations is rather small for most variables. However, large standard 

deviations exist for the three first variables (Trade, GDP, and GDP per capita). This can be due 

to the distribution of the individual variables and thereby lead to heteroscedasticity. 

Finally, it is interesting to look at the sum of all observations for the dummy variables EU and 

EMU. It can be seen that in the dataset, more than half of the observations include two countries 

belonging to the European Union. In addition, approximately 15% of the observations include 

two countries from the Eurozone. Whereas, the amount of EU members is relatively large, the 
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Eurozone country pairs might be too few. This is why in Model 5 also the dummies EU1 and 

EMU1 will be included, where only one country has the Euro as its national currency. This will 

lead to the overall EU (EU plus EU1) to contain around 95% of the observations, which could be 

too high for a valid analysis. Furthermore, the total EMU (EMU plus EMU1) will amount to 

approximately 53% of total observations. This could lead to more reliable results, despite a 

different meaning of the two variables. 
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9. Analysis 

9.1 Presentation of the main results 

In order to get a more found insight into the problem at hand, a statistical analysis is needed. 

Therefore the above mentioned models will be performed. All models will be analysed using 

both, simple pooled OLS (Rose‟s method) as well as two-way fixed effects (Panel method). Barr, 

et al. (2003) made use of Rose‟s method as well as using an Instrumental Variable. They 

however also applied the two-way fixed effects, but do only shortly comment on these results. 

Given the data and problem to be analysed, both Rose‟s approach and the two-way fixed effect 

make sense to compare.  

When introducing the two-way fixed effects into the analysis, the models will change slightly. 

This is especially true for the intercept variable. Instead of having β0 and εit in the model, the 

intercept is now consistent of αi and βt with an error variable of eit. These new intercepts 

incorporate all of the time-invariant factors (such as Distance, Contiguity, and Language). In 

addition and more importantly, these intercepts also control for factors that are not included in 

the models. Hence, problems of model mis-specification are taken care of. In addition, 

concerning the variables, which are time-variant, they can be taken as being more pure and do 

not include any upward/downward bias from other factors not accounted for in the models 

(Gujarati, 2003). The main benefit of applying fixed effects is that it addresses the possibility of 

omitted variables bias by controlling for all factors that are fixed over the sample period, not 

only those included in the models (Pakko & Wall, 2001). 

In addition to the statistical advantages of accounting for fixed effects, the interpretation of the 

coefficients suits the analysis at hand better. Instead of measuring the difference in trade between 

Euro members over time and other European countries, the change in intra-Eurozone trade 

(before and after 1999) will be measured (Glick & Rose, 2002). Thus, projections for Denmark 

might be more meaningful in the sense that the pure trade effect from joining the currency union 

will be determined. 
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Intercept -19.065*** -19.353*** -19.929*** -19.914*** -19.338*** -20.228*** -19.282***

GDP 0.879*** 0.884*** 0.887*** 0.894*** 0.880*** 0.893*** 0.893***

GDP per capita 0.013*** 0.011*** 0.011*** 0.012*** 0.011*** 0.025*** -0.007

Distance -0.999*** -0.985*** -0.930*** -0.982*** -0.990*** -0.963*** -0.988***

EU 0.176*** 0.135*** 0.145*** 0.145*** 0.415*** 0.179*** 0.014

EMU 0.182*** 0.139*** - - 0.147*** - 0.224***

Var - -0.165*** -0.183*** -0.177*** -0.132*** 0.172*** -0.171**

EMUrich - - 0.410*** - - - -

EMUrich1 - - 0.132*** - - - -

EMUmiddle - - 0.086 - - - -

EMUmiddle1 - - 0.100*** - - - -

EMUpoor - - -0.121* - - - -

EMUpoor1 - - -0.069** - - - -

EMUlarge - - - -0.057 - - -

EMUlarge1 - - - 0.003 - - -

EMUmedium - - - 0.028 - - -

EMUmedium1 - - - 0.053* - - -

EMUsmall - - - 0.169*** - - -

EMUsmall1 - - - 0.096*** - - -

EU1 - - - - 0.309*** - -

EMU1 - - - - -0.008 - -

1990 - - - - - -0.265*** -

1991 - - - - - -0.241*** -

1992 - - - - - -0.158** -

1993 - - - - - -0.576*** -

1994 - - - - - -0.123* -

1995 - - - - - 0.025 -

1996 - - - - - -0.413*** -

1997 - - - - - -0.123* -

1998 - - - - - -0.335*** -

1999 - - - - - -0.169*** -

2000 - - - - - -0.216*** -

2001 - - - - - -0.250*** -

2002 - - - - - -0.155** -

2003 - - - - - 0.052 -

2004 - - - - - 0.167** -

2005 - - - - - 0.221*** -

2006 - - - - - 0.310*** -

2007 - - - - - 0.403*** -

Contiguity 0.443*** 0.450*** 0.522*** 0.472*** 0.466*** 0.487*** 0.020   

Language 0.095** 0.088* 0.008 0.086* 0.073 0.085** 0.160**

R² 0.8503 0.8514 0.8522 0.8515 0.8541 0.8527 0.8647

Jarque-Bera 108.396*** 109.434*** 100.849*** 112.046*** 119.482*** 107.893*** 73.909***

White 615.79*** 641.73*** 810.26*** 867.62*** 769.90*** 685.93*** 290.52***

Durbin-Watson 1.3939 1.3917 1.4080 1.3905 1.4235 1.3801 0.3613

*10% significance, ** 5% significance, *** 1% significance

Rose: Parameter Estimates (after deleting outliers)

Table 5: Results using Rose's approach of simply pooled data
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The table above summarises all the main models, which were applied to the dataset. First of all, 

the stacked/pooled approach will be analysed before introducing fixed effects into the model.  

The simple pooled method (Rose‟s method) had to be run twice for all models, and the second 

results are stated above. The first time, large problems with Normality existed. However, looking 

at the histogram of the residuals (Appendix II), the distribution is rather normal. The problem is 

that some outliers are present, which show residuals to up to ten standard deviations away from 

the mean. Therefore, the residuals were saved and a second dataset established. This new dataset 

only included the country pairs for which the residuals remained in the range from -3 to 3 

standard deviations away. It was decided to exclude these observations from the dataset, rather 

than including a dummy variable as the statistical results and problems seemed to be treated in a 

better way. Overall, the results would have been very similar from both, the original and reduced 

dataset. In addition, introducing another variable into the regression, which is not related to the 

topic, could lead to more confusion than this method. Thereby, the dataset was reduced by an 

average of 97 observations throughout the different models. The results for this prepared dataset 

are reported above. As there remains a problem with heteroscedasticity, the adjusted standard 

errors were taken into consideration when testing for the significance level of each coefficient
1
. 

 

 

 

Looking at the statistical tests of the reduced dataset, it needs to be mentioned that despite the 

tremendous decrease in the Jarque-Bera statistic for all models the statistic remains significant. 

However, given the rather large amount of observations and looking at the distribution of the 

residuals (Appendix II), they seem to be distributed normally around the mean of zero. Given the 

correlation analysis and the Tolerance and Variance Inflation Factors (VIF), no problem with 

multicollinearity exists in any model in the analysis. As already mentioned above, problems with 

                                                           
1
 In Appendix I detailed table for each model exists with all necessary statistics. 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

First run with outliers 8445.7 8470.7 8419.2 8078.5 9283.0 8694.5 4957.0

Second run without outliers 108.4 109.4 100.8 112.0 119.5 108.0 73.9

Jarque Bera: Normality change

Table 6: Improvement of Normality
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heteroscedasticity exist, which have already been taken care of by the use of the 

heteroscedasticity adjusted standard errors. Looking at the Durbin-Watson statistic (ranging from 

1.38 to 1.42) and comparing it with a lower value ranging from 1.462 to 1.603, there seem to be 

some problems with model mis-specification apparent, even though only slightly rejected. This 

is of relevance in the analysis at hand as we are dealing with pooled/panel data and thus need to 

decide whether the fixed effect approach is more reliable. As already mentioned above, when 

explaining the benefits of using fixed effects, a low Durbin Watson in the simple pooled output 

indicates the present omitted-variables bias in the models at hand. Only for Model 7 this statistic 

becomes very small (0.36), which implies that problems with model mis-specification are more 

severe using the reduced sample. 

All in all, the coefficients show the expected sign and size. As was already observed during the 

correlation analysis, GDP has the largest positive effect on trade. Throughout all models, the 

GDP remains in the range from 0.879 (Model 1) up to 0.894 (Model 4). Also, GDP per capita, 

despite being significantly larger than zero, has the smallest effect on trade volume. This was 

also already realised when looking at the correlation table. Only in Model 7 does the coefficient 

turn insignificant. Otherwise, GDP per capita appears to have an effect from 0.01% (Model 2 

and 3) to 0.025% (Model 6) on export values. As expected, distance has a negative coefficient, 

with a value of almost -1% for all models (range from -0.93 in Model 3 to -0.999 in Model 1). 

This is very much in line with the results by Head (2007) discussed in the beginning. This result 

implies that a 1% increase in distance leads to a decrease in export values by 1%. Contiguity also 

seems to matter on the European trading platform. Countries sharing a common border trade on 

average 50% more than otherwise. Only in Model 7 is the coefficient insignificant. On the other 

hand, language does not appear to be that influential on the trading figures. It does not show to 

have any effect in Model 3 and 5. In addition, the coefficient can only be accepted at the 5% 

level (Model 1, 6, and 7) with the highest effect in Model 7 (16%). Despite the fact that these 

variables are not very interesting for the nature of the problem at hand, it is important to see that 

given the above results, the underlying dataset is in line with previous research and prior 

expectations. This enables us to compare the results in this research to prior research performed 

in this area. 
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Due to the rather low and slightly significant Durbin-Watson statistic in all models and the very 

low Durbin-Watson statistic in Model 7, direction-specific cross-sectional and time-related fixed 

effects were included. These so called two-way fixed effects were also considered by Barr, et al. 

(2003), even though they only shortly comment on the results in their analysis and rather focus 

on Instrumental Variables. Each country pair was looked at individually and also a time effect 

was implemented. In this matter, we allow for the individuality of each country pair as well as 

account for shifts over time, which were influenced by other factors than accounted for by the 

variables in the model. Unfortunately, only variables that change over time can be analysed 

applying Panel data analysis using fixed effects. However, as both the EMU and EU dummies 

change over time and across countries, it can still be applied for the analysis. Consequently, the 

table below shows the results of using the fixed effect approach. Furthermore, in order to keep 

comparisons across models simple and avoid confusion, each model will be looked at by 

comparing both approaches. 
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Intercept -84.859*** -82.355*** -48.091*** -90.882*** -89.442*** -84.639*** -156.294***

GDP 2.541*** 2.480*** 1.359*** 2.711*** 2.722*** 2.587*** 5.003***

GDP per capita -1.441*** -1.401*** -0.096 -1.608*** -1.716*** -1.578*** -4.508***

Distance 0 0 0 0 0 0 0

EU 0.203*** 0.202*** 0.149*** 0.203*** 0.416*** 0.188*** 0.106**

EMU 0.092*** 0.0835*** - - 0.218*** - 0.088**

Var - -0.060*** -0.065*** -0.05*** -0.053*** -0.058*** 0.091

EMUrich - - 0.717*** - - - -

EMUrich1 - - 0.336*** - - - -

EMUmiddle - - 0.045 - - - -

EMUmiddle1 - - 0.0466* - - - -

EMUpoor - - -0.000 - - - -

EMUpoor1 - - -0.081*** - - - -

EMUlarge - - - 0.071 - - -

EMUlarge1 - - - 0.149*** - - -

EMUmedium - - - 0.253*** - - -

EMUmedium1 - - - 0.096*** - - -

EMUsmall - - - 0.075 - - -

EMUsmall1 - - - 0.054** - - -

EU1 - - - - 0.209*** - -

EMU1 - - - - 0.138*** - -

1990 - - - - - 0.191 -

1991 - - - - - 0.220 -

1992 - - - - - 0.230 -

1993 - - - - - 0.235 -

1994 - - - - - 0.257 -

1995 - - - - - 0.279 -

1996 - - - - - 0.001 -

1997 - - - - - 0.245 -

1998 - - - - - 0.138 -

1999 - - - - - 0.286 -

2000 - - - - - 0.381 -

2001 - - - - - 0.343 -

2002 - - - - - 0.295 -

2003 - - - - - 0.343 -

2004 - - - - - 0.385 -

2005 - - - - - 0.269 -

2006 - - - - - 0.189 -

2007 - - - - - 0.099 -

Contiguity - - - - - - -

Language - - - - - - -

R² 0.9769 0.9769 0.9778 0.9770 0.9772 0.9771 0.9491

F-Test fixed effects 52.57*** 53.43*** 54.32*** 52.58*** 52.08*** 52.73*** 35.65***

*10% significance, ** 5% significance, *** 1% significance

Panel: Parameter Estimates (Two-way fixed effect)

Table 7: Results using cross-sectional and time related fixed effects
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By having controlled for model mis-specification using the Panel approach, the coefficients of 

the variables in the analysis change throughout all models
2
. The intercept becomes larger in 

magnitude. This was expected as given the inclusion of fixed effects, the intercept now accounts 

for all time-invariant factors and not just the ones included in the model. However, all values for 

the intercept are in the same range. One concern is that the intercept almost halves in Model 3. 

Also, it almost doubles in magnitude in Model 7. This not such a big concern, though, as the 

sample has changed. Thus the coefficients do not have to be of the same magnitude. The same 

holds for the variable accounting for economic size (GDP). A similar picture arises, with the 

coefficient decreasing by almost 50% in Model 3. Interestingly, the coefficient of GDP per 

capita changes sign and size. Instead of being positive as predicted, it is negative and a lot larger 

than before. This is not in line with neither the correlation analysis nor the previous results from 

Rose‟s approach. One reason could be that the group of richer countries usually consists of the 

smaller countries in the dataset (e.g. Luxembourg, Denmark, and Norway). Therefore, the results 

using fixed effects are maybe more representative. Alternatively, it could be that despite the 

signs for autocorrelation or model mis-specification, the simple pooled method is the correct one. 

Interestingly, concerning GDP per capita the coefficients range from -1.401 to -1.716 (leaving 

Model 7 out of the comparison for the above mentioned usage of a very different sample). 

However, when considering Model 3, the coefficient becomes insignificant. As the GDP per 

capita coefficient is now insignificant, one can assume that part of the EMU effect contains the 

effect from the GDP per capita. Therefore, the picture can be distorted. Thus, one should be 

cautious in taking any conclusions from Model 3 as it seems that the EMU variables include 

more than just the effect of introducing the Euro. This can also be seen when already looking at 

the EMU coefficients, which show unrealistically high values (EMUrich having a trade effect of 

72%). Apart from Model 3 (and Model 7) the coefficients behave consistently throughout. 

Consequently, Model 3 was decided to be excluded from the following analysis (a detailed 

description and analysis of this model can be found in Appendix IV). Given the change in sign 

and size, one option is to include an interaction dummy of EMU and GDP per capita. Thus one 

could also estimate whether richer EMU countries benefit differently from the establishment of 

the currency union from poorer ones. After introducing this interaction dummy, the coefficient of 

GDP per capita remains negative (Appendix V). Thus, no improvement was found with this 

                                                           
2
 A detailed table for each model can be found in Appendix III. 
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introduction. At the same time, Pakko and Wall (2001) reported the same change in sign when 

moving from pooled cross-section to fixed effects. In addition, Rose (2001) obtains similar 

results, but rejects them due to the properties of the common currency dummy
3
. Pakko and Wall 

(2001) argument that the pooled cross-sectional regression is not reliable and the approach of 

fixed effects should be applied instead. In addition, they do not draw any other conclusions from 

their analysis, due to their rather small dataset. With the inclusion of six more years in the dataset 

at hand, the coefficients are believed to more representative and reliable. 

As the focus of the analysis is to determine the trade effect from the establishment of the 

currency union, for the rest of the analysis, only the coefficients concerning the EU, EMU, and 

exchange rate variability will be looked at in more detail. Furthermore, the model with its 

coefficients will be repeated. 

The first model was one of the first applied in the research of trade effects from currency unions.  

  

Rose:  Trade = -19.065 + 0.879 GDP + 0.013 GDP per capita – 0.999 Distance + 0.176 EU              

+ 0.182 EMU + 0.443 Contiguity + 0.095 Language 

Panel:  Trade = - 84.859 + 2.541 GDP – 1.441 GDP per capita + 0.203 EU + 0.092 EMU 

 

Interesting in Model 1 (Rose‟s approach) is that membership of the Eurozone is slightly more 

influential on trade figures than only being part of the European Union. Given the time period 

from 1990 until 2007, countries, which have adopted the Euro, trade on average 20% (e
0.1815 

– 1 

≈ 0.2)
4
 more than before 1999. In this matter, the Eurozone countries are compared to non-

Eurozone countries as well as to their own trade values before the Euro was introduced. This is 

the advantage of the pooled dataset compared to performing the model on a yearly basis. 

Therefore, the change in trade for members of the currency union over time is also considered 

and influences the coefficient. On the basis of this analysis, one could conclude that Denmark 

                                                           
3
 With the introduction of fixed effects only a small number of switches take place in the common currency status. 

Thus Rose (2001) concluded that the insignificance of the EMU coefficient reported is not reliable, given too few 

observations. 
4
 This is a more accurate approach of determining the exact percentage change. Thus, for the remainder of the 

analysis, this method will be used instead of simply multiplying by 100. 
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not having adopted the Euro as the national currency would experience an increase of around 

20% by joining the currency union. Even though this coefficient is in line with prior research, the 

effect remains unrealistically large. 

Considering the fixed effect approach and looking at the coefficients relating to EU and EMU a 

different picture emerges than observed given the pooled data. Now the EU effect is larger 

(22.5% increase in trade by EU membership) than the EMU effect. In this analysis, countries 

would gain around 9.6% in their trade values when adopting the Euro as the common currency. 

Given the countries in the dataset, these results appear to be more realistic than the results 

reported from the application of  Rose‟s method. It was expected that the EU coefficient is larger 

in size than the EMU coefficient. As with the establishment of the European Union, certain 

regulations have been implemented, which ease the trade between member states, and the EMU 

only builds on top of this establishment by introducing a common currency, this difference in 

effects on trade seems more realistic. 

Consequently, given the results obtained from running the first model it can be concluded that by 

the means of these results, Denmark would experience a trade effect of 9-20%.  

In recent research, authors have realised that it could be important to take the exchange rate 

variability into consideration. If by the inclusion of this variable, the trade effect from adopting 

the Euro would diminish, then countries could simply peg their currencies against the Euro (such 

as Denmark) and thereby experience the same gains as from joining the currency union. 

Therefore, the following model (Model 2) was considered: 

 

Rose:   Trade = -19.353 + 0.884 GDP + 0.011 GDP per capita – 0.985 Distance + 0.135 EU                    

+ 0.139 EMU - 0.165 Var + 0.450 Contiguity + 0.088 Language 

Panel:  Trade = -82.355 + 2.480 GDP – 1.401 GDP per capita + 0.202 EU + 0.0835 EMU – 0.060 Var 

 

Comparing the EU and EMU coefficients given by the pooled regression (Rose), the EMU effect 

on trade appears to be slightly larger. However, accounting for exchange rate variability, the 

effect from both, membership of the EU and EMU is reduced, when compared to the previous 
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model. Now it appears that the membership of the European Union leads to a trade effect of 

approximately 14.5%. More relevant for the analysis at hand is the result that the adoption of the 

Euro leads to an increase in trade by 14.9%. As expected, the coefficient for the exchange rate 

variability is significantly negative. A 1% increase in the yearly exchange rate volatility leads to 

a 0.17% decrease in trade. 

Including fixed effects leads to changes in the coefficients for the EU and EMU variables.  The 

introduction of the exchange rate volatility also decreases the effect from EU and EMU 

membership, but this decrease is not as much as in the results from the pooled regression. 

Accounting for variability in exchange rates leads to an approximate reduction of 1% in both 

coefficients. Now, the trade effect from adopting the Euro is around 8.7% with other countries in 

the Eurozone in addition to the effect achieved from the elimination of exchange rate volatility. 

In the case of Denmark, given its very tight peg towards the Euro, almost solely the 8.7% apply. 

This will be discussed in more detail at a later point. 

Furthermore, when introducing lagged values for the fixed effect approach in Model 2, no 

significant effect on trade was found (Appendix VI). This was already expected and discussed 

above. 

With the introduction of the additional variable, the difference between the coefficients 

concerning the EU and EMU has been reduced, even though remaining of similar magnitude. 

This effect was also already observed in previous research (Chen, 2004).  

Taking the theoretical background and the problem at hand into consideration, exchange rate 

variability should be included. Therefore, the EMU coefficient of Model 2 should be referred to 

when trying to determine the trade effect of the introduction of the Euro. Hence, in the rest of the 

analysis, Model 2 will be chosen as the base model in the comparisons. 

As Model 3 was excluded from the main analysis, Model 4 will be considered next. This model 

is similarly structured as the Model 3. However, this time the EMU variable will be split 

according to economic size instead of level of income.  
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Rose:  Trade = -19.915 + 0.894 GDP + 0.012 GDP per capita – 0.982 Distance + 0.145 EU                      

– 0.057 EMUlarge  + 0.003 EMU1_large + 0.028 EMUmedium + 0.053 EMU1_medium + 0.169 EMUsmall             

+ 0.096 EMU1_small – 0.177 Var + 0.472 Contiguity + 0.086 Language 

Panel:  Trade = -90.882 + 2.711 GDP – 1.608 GDP per capita + 0.203 EU + 0.071 EMUlarge                     

+ 0.149 EMU1_large + 0.253 EMUmedium + 0.096 EMU1_medium + 0.075 EMUsmall + 0.054 EMU1_small 

– 0.057 Var 

 

The coefficient describing the effect the European Union has on trade is slightly larger than in 

Model 2. More interesting is the consideration of the EMU related coefficients. Only two of the 

coefficients (EMUsmall and EMU1_small) are significantly different (positive) from zero at the 5% 

level. Furthermore, the coefficient for EMU1_middle is significantly positive at the 10% level. The 

other three coefficients are highly insignificant. Thus, given the results from the simply pooled 

dataset, it could be concluded that the small group of EMU member states (Luxembourg, 

Slovenia, Ireland, Finland, and Portugal) gained the most from the adoption of the Euro. On the 

contrary, the big players (Germany, France, Italy, and Spain) did not gain at all from the 

common currency. Interesting to notice is that three of the large countries (except Spain) also 

form the EMUmiddle group, which was already insignificant in Model 3. Thus, so far one can 

conclude that the three big players in the Eurozone, which also have the most influence within 

the currency union, seem to not have gained on their trade values since the establishment of the 

Euro until 2007. 

Considering the ranges of the different categories, Denmark having an average GDP of 152.2 

billion USD (from 1990 until 2007) would be part of the smallest classification
5
. Looking at the 

results from the pooled data, Denmark would gain approximately 8.3% (18.4%-10.1%) on its 

trade with other small countries and around 10.1% with all other European countries.  

Applying fixed effects on Model 4, GDP per capita remains significant and of similar magnitude 

as in Model 1 and 2. This implies that the newly established variables concerning the 

implementation of the Euro had no effect on this variable. However, given that the variables are 

concerned with size rather than income levels, this was expected to occur. At the same time, the 

                                                           
5
 The smallest group considers countries with an average GDP of less than 200 billion USD and the largest group 

contains all countries with an average GDP of larger than 700 billion USD. 
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GDP also remains significant and of same magnitude. Therefore, one can assume that the six 

EMU variables contain the trade effect from the establishment of the Euro and not any other 

effect (e.g. general economic size/GDP). 

However, the results are very different from the results obtained using the simple pooled 

approach. Now, the medium-sized countries appear to benefit the most from the currency union 

and of the other categories gains are only realised when only one of the countries is part of that 

group. This implies for Denmark, that if the Euro was adapted as the common currency, a trade 

effect of 5.5% would occur with all countries that are not of the same group. Considering trade 

with Eurozone countries of the same economic size (Luxembourg, Ireland, Finland, Portugal, 

and Slovenia) no trade advantage is to be expected. 

Concluding, from Model 4 it can be stated that Denmark would experience a trade effect of 5% 

with countries except with the ones belonging to the above mentioned EMUsmall group if one 

were to rely solely on the Panel data. Otherwise a trade effect of 8% with other small EMU 

countries and 10% with all other European countries is expected. Therefore, if split according to 

economic size, Denmark would not gain as much as was expected in Model 2 (8.7%-14.9%). 

This is also a large decrease to previous research, where trade effects of around 29% have been 

found for Denmark (Breedon and Pétursson, 2006). 

In order to not only determine how much Denmark would gain from joining the Eurozone, but 

also observe whether Denmark would be able to reverse losses from not being part of the 

Eurozone (trade diversion) another model (Model 5) was considered in the analysis. 

 

Rose:  Trade = -19.338 + 0.880 GDP + 0.011 GDP per capita – 0.990 Distance + 0.415 EU                

+ 0.309EU1 + 0.147 EMU – 0.008 EMU1 – 0.132 Var + 0.466 Contiguity + 0.073 Language 

Panel: Trade = -89.442 + 2.722 GDP – 1.716 GDP per capita + 0.416 EU + 0.209EU1 + 0.218 EMU 

+ 0.138 EMU1 – 0.053 Var 
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Regarding the European Union the coefficients have changed in comparison to Model 2. Instead 

of showing a trade effect of around 14.5% (Model 2), the trade effect appears to be 

approximately 51.4%. This is roughly three times more than the previously observed results. In 

addition, even countries, which are not part of the European Union, have gained from the 

establishment (ca. 36.2%). However, this implies that countries, which would join the EU now, 

would gain approximately 15.2% (51.4%-36.2%) with other EU members. Thus, despite the 

large coefficient, the results are in line with the previous models. 

Concerning the Eurozone, the effect is similar to the second model. It appears that Denmark 

would be able to gain around 15.8% from implementing the Euro as the national currency. 

Furthermore, considering the currency union and trade diversion, no trade diversion is apparent. 

However, it seems given the pooled data that no over spill occurred, so that no other countries 

have benefited from the introduction of the Euro. 

Thus, with Denmark participating in the currency union, a gain of 15.8% on their trade with 

other Eurozone countries could be expected. However, no gain with other countries is observed. 

Taking fixed effects into consideration the coefficients of the EU have doubled compared to the 

Panel analysis of Model 2. In this model, members of the European Union gained more than 

51.6% on their trade volumes. In addition, non-EU members have gained on their trade with 

members of the European Union. This means that for EU members overall trade levels improved 

and not just their trade with each other. The additional gain expected for new EU members is 

approximately 28.4% (51.6%-23.2%). 

Furthermore, and more interesting, in this model members of the currency union have gained 

almost 24.4% in their trade levels with other Eurozone members. This is almost three times as 

much as in Model 2. In addition, no trade diversion occurred in the sense that trade simply 

shifted from non-Euro countries to intra-Euro trade. In fact, countries, which have implemented 

the Euro, have experienced an overall increase in trade with their European trading partners. In 

addition to the 24% increase in trade with other countries in the Eurozone, Euro-members have 

gained almost 15% with countries outside the Eurozone. Given that Euro-outsiders have already 

gained around 15% with Eurozone countries since the establishment of the Euro, they would 

only gain more than 9% with the Eurozone once the Euro was implemented. This magnitude of 
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trade effect with Euro-insiders is of the same magnitude as was observed in previous models. 

These values should be seen in comparison to trade between two non-Euro countries.  

The implications for Denmark are very positive. Since the establishment of the Euro, Denmark 

has already increased trade with Eurozone countries by around 15%. This trade benefit would 

increase by another 9% when introducing the Euro. Furthermore, Denmark would gain another 

15% with all other European countries included in the dataset.  

Consequently, given Model 5, Denmark‟s trade values would increase by more than predicted by 

the previous model (Model 4) or the first two models. In addition, given the predicted 29% trade 

effect by Barr, et al. (2003) the 24% (intra-Eurozone) and 15% (Eurozone with other European 

countries) are very close to prior research. 

Model 6 was included to determine when the trade effect came into place. This model is aimed 

to determine whether the trade effect can be attributed to the introduction of the currency union 

or rather to the fact that the countries employing the Euro had traded more with each other before 

the Euro was introduced. If this was the case, then one can doubt whether Denmark would 

actually benefit from joining the Eurozone concerning its trade figures. 

 

OLS:  Trade = -20.228 + 0.893 GDP + 0.025 GDP per capita + 0.179 EU – 0.265 EMU1990                      

– 0.242 EMU1991 – 0.158 EUM1992 – 0.576 EMU1993 – 0.123 EMU1994 + 0.025 EMU1995                 

– 0.413 EMU1996 – 0.123 EMU1997 – 0.335 EMU1998 – 0.169 EMU1999 – 0.216 EMU2000                  

– 0.250 EMU2001 – 0.155 EMU2002 + 0.052 EMU2003 + 0.167 EMU2004 + 0.221 EMU2005                

+ 0.310 EMU2006 + 0.403 EMU2007 – 0.172 Var 

Panel: Trade = -84.639 + 2.587 GDP – 1.578 GDP per capita + 0.188 EU + 0.191 EMU1990                       

+ 0.220 EMU1991 + 0.230 EMU1992 + 0.235 EMU1993 + 0.257 EMU1994 + 0.279 EMU1995                

+ 0.001 EMU1996 + 0.245 EMU1997 + 0.138 EMU1998 + 0.286 EMU1999 + 0.381 EMU2000                     

+ 0.343 EMU2001 + 0.295 EMU2002 + 0.343 EMU2003 + 0.385 EMU2004 + 0.269 EMU2005                  

+ 0.189 EMU2006 + 0.099 EMU2007 – 0.058 Var 

 



74 

 

Both coefficients of the EU and the exchange rate variability are of similar magnitude and same 

size as in the Model 2. Concerning the yearly EMU variables, some rather surprising results 

emerged. First of all, it needs to be mentioned that before 1994, the countries joining the 

common currency in 1999 and 2001 actually traded less with each other than with other 

countries in Europe and compared to later trade values with each other. In 1994 and 1995 the 

effect is insignificant at the 5% level. This improvement from negative trade effects to zero trade 

effects could be due to the move of convergence of the economies of the member states. This so 

called second stage of the EMU started in 1994 and could have caused the effect on the member 

states. However, in 1996 onwards, the effect turns negative again, with the exception of 1997, 

where the coefficient is again insignificant. This picture remains until 2002. In 2003, the EMU 

effect is again insignificant and turns significantly positive from 2004 until 2007. These results 

are rather controversial to what has been found in prior research, where the positive effect was 

achieved in 1998 (Barr, et al., 2003). In the time period from 2004 until 2007 the trade effect 

increases constantly from around 18.2% in 2004 to around 49.6% in 2007. In these years the 

Eurozone countries have traded more with each other than they have done before, with other 

countries in Europe, and other countries in Europe with each other. This could have two different 

consequences for Denmark when adopting the Euro. On the one hand, one could conclude that if 

Denmark joined the Eurozone, it would not experience an effect until 5 to 6 years after the 

adoption of the common currency. On the other hand, it could be suggested that Denmark would 

now gain as much as in the most recent year. Consequently, Denmark would gain approximately 

50% from the first year, taking 2007 as the base year. Both results are rather vague. The first one 

seems unrealistic as now the Eurozone is more homogenous and markets have become closer 

since the introduction of the Euro. At the same time, an increase of 50% in its trade figures with 

other Eurozone countries seems unrealistically high. 

To provide a more complete picture, the fixed effect approach was performed. As with the 

pooled results, the coefficients of the variables not related to the currency union are of similar 

size and magnitude as in Model 2. However, very surprisingly, the coefficients of the yearly 

EMU variables are all highly insignificant. This was not expected, especially when taking the 

very significant EMU variables of all other models into consideration. However, given that 

through the inclusion of yearly fixed effects the yearly EMU effects could have been already 

accounted for, dummies for each year might not be the appropriate treatment of this problem. 
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Thus, during the sensitivity analysis different yearly EMU dummies were excluded in order to 

determine the timing of the currency union effect. 

One final model was considered in determining the effect of the Euro on a single country‟s trade. 

As the analysis focuses on Denmark and the trade effect, it is interesting to see what happens if 

the sample is reduced to the extent that only the member states from 1999 and 2001 were 

included. In addition Denmark was included as the only Euro-outsider. For this matter it was 

decided to apply the smaller sample on the second model (the smaller sample will also be 

applied on the other models in the sensitivity analysis). 

 

Rose:  Trade = -19.282 + 0.893 GDP – 0.007 GDP per capita – 0.988 Distance + 0.014 EU                     

+ 0.224 EMU – 0.171 Var + 0.020 Contiguity + 0.160 Language 

Panel:  Trade = -156.294 + 5.003 GDP – 4.508 GDP per capita + 0.106 EU + 0.088 EMU – 0.091 Var 

 

Concerning the coefficients, it is noticeable that in the pooled approach, the variables GDP per 

capita, EU, and Contiguity are insignificant even at the 10% level and the coefficient for the 

exchange rate variability is insignificant at the 5% level. Given the coefficient of the European 

Union and the countries included in the dataset, in which most of them are members of the EU 

throughout the whole time period
6
, this result was expected.  

It is interesting to observe that the coefficient concerning the currency union is rather high given 

a value of 25.1%. This coefficient should be interpreted in the sense that in the case of adopting 

the Euro, Denmark would gain 25.1% in trade values with other Eurozone countries.  

Taking the fixed-effect approach into consideration, the coefficients of GDP and GDP per capita 

increase a lot in magnitude, but keep their sign. As expected due to the peg of the Danish Krone 

to the Euro the yearly exchange rate variability is insignificant in this model. In addition, the first 

stage of the European Economic and Monetary Union was already implemented in 1990 and all 

countries in the new dataset were part of it. This suggests that the closer coordination of 

                                                           
6
 The only countries of the new dataset, which are not part of the European Union throughout the whole time period, 

are Austria, Finland, and Sweden. These countries joined in 1995, leaving only 5 years of comparison. 
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economic policies and Central Banks will eventually lead to less exchange rate fluctuations. 

Thus, the insignificant exchange rate variability was expected. Since 1999 (with the exclusion of 

2000) Denmark experienced only yearly exchange rate volatility against the Euro of 0.01%. This 

is still more than the exchange rate volatility of the Eurozone countries in 1999 and 2000 (an 

average volatility of 0.003 in 1999 and 0 in 2000). However, when comparing with other 

European countries, which show an average of around 0.4%, Denmark shows very little 

volatility. Thus, it can be implied that Denmark would not gain significantly more through the 

reduction in exchange rate volatility. 

 

 

 

 

Furthermore, the coefficients of neither the EU nor the EMU can be rejected at the 1% level. In 

this dataset, it appears that Denmark would benefit 9.2% in the trade values with other Eurozone 

countries when adopting the Euro. Given the rather small Durbin-Watson statistic, which 

suggests strong model mis-specification, the trade effect of 9% in the fixed effect method is 

more reliable. 

When applying the small sample on Model 5 (Rose), it can be observed that both the EU and 

EU1 remain insignificant (see results Appendix VII). However, both EMU coefficients are now 
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very insignificant. In this model, Denmark would gain 9% (38% - 29%) in trade with other 

Eurozone countries. Additionally, trade of all Eurozone countries with Denmark has increased as 

well by around 29%. This is even higher than when applying the model to the original dataset 

and appears to be rather unrealistic. Given the very small Durbin-Watson statistic, the model 

seems mis-specified and thus the fixed effect approach should be applied instead. 

Again, Model 5 was applied on the small dataset introducing fixed effects. Running Model 5 

again with the very small dataset (Model 7a), again both coefficients for EU and EU1 remain 

insignificant. Furthermore, both variables concerning the currency union are now insignificant. 

This implies that in comparison to Denmark and before 1999, the intra-Eurozone trade has not 

been significantly higher. Furthermore, Eurozone trade with Denmark experienced no changes 

throughout the time period at hand.  

In the recent literature there has been an ongoing discussion on whether to include fixed effects 

or rather use the simple pooled approach as was introduced by Rose (2000). Consequently, a lot 

of articles focus on the comparison of pooled OLS, one-way fixed effects (cross-sectional 

country pair dummies) and two-way fixed effects (country pair and yearly dummies). The 

argumentation resolves around the advantages of fixed effects to control for endogeneity of the 

decision to form a currency union (Maliszewska, 2006). In addition, the fixed effect approach 

accounts for all time-invariant factors, such as language, distance, and contiguity, but also all 

variables, which have not been thought of in the original model. Thus the coefficients of the 

remaining time-variant variables are more pure in the sense that they do not include information 

of omitted variables.  

In addition, as already mentioned above, one concern is that the rather low Durbin-Watson 

statistic resulting from Rose‟s approach could be a sign for model mis-specification. As 

naturally, the R-Square increases when including more variables to the model, the statistic 

increases from 0.85 to 0.98. However, given the inclusion of 811 country pair dummies and 17 

time dummies, such an increase is expected. Thus, a more statistical test is required in order to 

determine, whether the fixed effects should be included in the model. 

Hence, in order to decide, which of the two approaches is the more reliable, the F-Test for no 

fixed effects was performed.  
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As can be seen in the table above, the F-Test is rejected for all models of concern. Given the 

hypothesis of “no fixed effects”, the test shows that this hypothesis can be rejected at the 1% 

significance level. Therefore, it appears that the two-way fixed effects need to be included into 

the model and consequently the results given by Rose‟s estimation are not as reliable as 

previously considered.  

In addition, similarly to previous research, which included both models, the trade effect 

decreases as soon as fixed effects are included in the model. This was consistently the case in the 

results presented above. Hence, when the model is improved by the inclusion of direction-

specific, cross-sectional country pair dummies and yearly dummies the trade effect for Euro-

Outsiders decreases to around 9%. 

 

 

 

 

 

 

 

 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

R² 0.9769 0.9769 0.9778 0.9770 0.9772 0.9771 0.9491

F-Test fixed effects 52.57*** 53.43*** 54.32*** 52.58*** 52.08*** 52.73*** 35.65***

* 10% significance, ** 5% significance, *** 1% significance

The F-Test for no fixed effects

Table 8: Testing for the inclusion of fixed effects
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9.1.1 Sub-Conclusion 

 

 

In order to provide a summarised picture of the previous analysis, the above table was included. 

It was realised throughout the analysis that in order to determine the pure EMU trade effect, the 

exchange rate volatility needed to remain in the models. This holds especially for the case of 

Denmark, as given the pegged exchange rate towards the Euro, it is necessary to separate it from 

the EMU variable. In addition, Model 1 was mainly included to be consistent with prior research. 

Thus, Model 1 was excluded from the further comparison. In addition to the exclusion of Model 

3, Model 6 was excluded after the previous analysis. This is mainly due to the relevance for the 

problems at hand. Also, given the insignificant results from the Panel data, and the ambiguous 

results from the pooled analysis, this model was decided to be excluded from the comparison. 

However, Model 6 will return shortly throughout the sensitivity analysis. Furthermore, it appears 

that the results using the fixed effect approach are more reliable for all models. Consequently, 

despite them being included in the table above, the results from Rose‟s approach will not be 

further discussed. 

The overall picture that emerges from the table above is that concerning the currency union 

effect and the traditional models (Model 2 and 7), Denmark is expected to gain around 9% 

(between 8.7% and 9.2%) when adopting the Euro. This effect is expected to be larger when the 

EU1 and EMU1 variables are introduced. In this case, Denmark‟s trade with the Eurozone 

Rose: 2 Panel: 2 Rose: 4 Panel: 4 Rose: 5 Panel: 5 Rose: 7 Panel: 7

EU 0.135*** 0.202*** 0.203*** 0.145*** 0.415*** 0.416*** 0.014 0.106**

EMU 0.139*** 0.083*** - - 0.147*** 0.218*** 0.224*** 0.088**

Var -0.165*** -0.060*** -0.05*** -0.177*** -0.132*** -0.053*** -0.171** 0.091

EMUlarge - - 0.071 -0.057 - - - -

EMUlarge1 - - 0.149*** 0.003 - - - -

EMUmedium - - 0.253*** 0.028 - - - -

EMUmedium1 - - 0.096*** 0.053* - - - -

EMUsmall - - 0.075 0.169*** - - - -

EMUsmall1 - - 0.054** 0.096*** - - - -

EU1 - - - - 0.309*** 0.209*** - -

EMU1 - - - - -0.008 0.138*** - -

*10% significance, ** 5% significance, *** 1% significance

Summary of EU, EMU, and Var for all models and approaches

Table 9: Summary of the most important variables and models
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countries would increase from the present 14.8% to 24.4%. This is an increase in trade with other 

Euro-insiders of 9.6%, which is very much in line with Model 2 and Model 7. In addition, 

Denmark would experience a gain in trade of 14.8% with other European countries. Finally, 

when splitting the EMU variable into six new variables according to their economic size, it 

appears that on the basis of the panel data approach, no gains with other small Eurozone 

countries would appear. In fact, Denmark would keep the previous gain from trading with either 

a large- or medium-sized Eurozone member. Also, it would gain 5.5% in trade with countries of 

a different classification, as well as with Euro-outsiders.  

Consequently, Denmark is expected to gain from less than 5.5% to around 11.5%
7
 in overall 

European trade when joining the currency union. Even though the effect was reduced in 

comparison to previous models, a positive effect concerning Denmark‟s trade levels remains. 

 

 

 

 

 

 

 

 

 

                                                           
7
 Denmark will gain 0.0798 (0.2175-0.1377) with other Eurozone countries and an additional 0.1377 with Euro-

outsiders. When taking the average of the two leads to a gain in overall trade with other European countries of 

0.10875. This is very simplified and does not take the importance of each trade partner according to trade values into 

account, but is aimed to provide an idea in general gain in trade. A more reliable analysis will be provided at a later 

stage. 
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9.2 Sensitivity Analysis 

In the following section a sensitivity analysis will be performed. The aim of this analysis is to 

test for the stability of the results over different samples and time periods. Barr, et al. (2003) has 

performed a sensitivity analysis over time, however not across samples. Their dataset included 

fewer countries (22 European OECD countries). Thereby, a sensitivity analysis across different 

sample sizes was limited. As already in the concluding section of the previous part, only Model 

2, 4, 5, and 7 will be taken into consideration
8
. Model 1 was excluded as it does not account for 

exchange rate volatility. Furthermore, Model 3 showed too many statistical flaws. Model 6 

showed only insignificant coefficients for the yearly EMU variables. However, concerning 

Model 6, a sensitivity analysis will be performed on the basis of the inclusion of the yearly 

dummies. In addition, different variables will be included (individual GDP/GDP per capita) in 

order to see whether controlling for these will have an influence on the results. As we are dealing 

with fixed effects, and the intercept accounts for all time-invariant factors, including the time-

invariant variables “Landlock” and “Island” is not expected to have an influence. Also, similarly 

as during the previous analysis, the main variables of concern are EU, EMU and Var. However, 

in case of very large changes in one of the other variables, this will also shortly be discussed. 

Furthermore, Model 7 will be included in the sensitivity analyses of Models 2, 4, and 5, and 

discussed throughout. 

Thus, the first model to be tested over different time periods and samples is Model 2. 

 

                                                           
8
 In Appendix VIII the complete output of the sensitivity analysis for each of the included models can be found. 



82 

 

 

 

Concerning all coefficients, it seems that the magnitude varies a lot across samples as well as for 

different time periods. Surprisingly, when the new members of the European Union (joining in 

2004) were excluded from the analysis, the EU coefficient decreases to around 0.09. One reason 

could be that in the first 14 years of the analysis (1990-2004) the new member states were treated 

as non-EU members. Thus, given their economic size and level of income, a higher EU 

coefficient is expected for these years. Consequently, when only having three years of EU 

membership for these ten countries
9
, the overall EU coefficient is larger than without the 

inclusion of these countries. The same reasoning holds for the EU coefficient over time. As in 

the time period from 1993 until 2007 all these new member states are included in the sample, the 

coefficient is again of similar magnitude as in the original dataset. In the time period from 1990 

until 2003, the coefficient decreases to 0.07. This is similar to the coefficient of the smaller 

samples. Another reason could be that Austria, Finland, and Sweden only joined the European 

Union in 1995. Assuming that these three countries are in the non-EU dataset for the first five 

years, which are now more important than in the whole dataset, the coefficient decreases. In 

addition, as there is hardly any data availability for the new member states before 2000, only for 

some years are the new member states included in the non-EU group. This will consequently 

                                                           
9
 The ten countries joining the European Union in 2004 are Czech Republic, Cyprus, Estonia, Latvia, Lithuania, 

Hungary, Malta, Poland, Slovenia, and Slovak Republic.  

Original 

Results

Excl. EU 

after 2004

Excl. EU 

after 2004 

& Slovenia

Excl. EU 

after 2004 & 

Slovenia & 

non-EU

1993                 

-               

2007

1990                 

-              

2003

1998                 

-              

2002

Intercept -82.355*** -120.031*** -123.251*** -152.653*** -94.580*** -152.682***-222.311***

GDP 2.480*** 3.862*** 3.967*** 4.933*** 2.854*** 4.673*** 6.469***

GDP per capita -1.401*** -3.241*** -3.365*** -4.502*** -1.802*** -3.828*** -5.205***

Distance - - - - - - -

EU 0.202*** 0.093*** 0.091*** 0.088*** 0.249*** 0.072*** -

EMU 0.0835*** 0.141*** 0.138*** 0.118*** 0.088*** 0.156*** 0.088**

Var -0.060*** 0.005 0.001 0.038 -0.062*** -0.031* -0.012

Contiguity - - - - - - -

Language - - - - - - -

* 10% significance, ** 5% significance, *** 1% significance

Model 2: Sensitivity Analysis

Table 10: Sensitivity Analysis concerning Model 2
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have a negative effect on the EU coefficient. Despite this not being influential to the problem at 

hand, this will have interesting implication for candidate states. It implies that richer and larger 

countries, such as Norway and Switzerland, will not gain as much in trade with other member 

states as previously assumed. 

Furthermore, taking exchange rate variability into consideration, the exclusion of the new 

member states has an interesting effect on the results. The coefficient is significantly negative for 

the original dataset, as well for the time period 1993 until 2007. For all other time periods, the 

coefficient becomes insignificant at the 10% level even (apart from the sample 1990-2003 with 

10% significance). This suggests that the exchange rates for the new member states of the 

European Union are a lot more volatile than for the other countries. This was expected, as when 

looking at the yearly exchange rate volatilities in the dataset. As already mentioned above, 

Turkey and also the new member states of the European Union show very large exchange rate 

instability with all other countries. This, of course, affects the results leading to an insignificant 

coefficient for the volatility in the more homogenous group. Apart from the variability of the 

currencies of smaller, new EU members, the exchange rate volatilities are rather low. Therefore, 

with the exclusion of all new datasets throughout the whole time period and their exclusion 

through the reduction of the dataset given the new time period from 1990 until 2003, this effect 

was expected to a certain extent. It is surprising, however, that the exchange rate effect turns 

insignificant. A slightly significant negative coefficient was expected. These results imply that 

the exchange rates behaved rather homogenous throughout the time period at hand. As in some 

prior research time periods from 1978 were included, exchange rates were found to be more 

significant in these articles. Furthermore, it is interesting to observe that when Denmark is 

included as the only Euro-outsider, the coefficient for the exchange rate is the most positive, 

even though remaining insignificant. This leads to the conclusion that especially in the case of 

Denmark exchange rate volatility does not have any effect on its trade values with other nations. 

Thus, when observing significantly negative exchange rate coefficients in the other models, 

Denmark would not be part of this gain when introducing the common currency. It will be 

interesting to see the effect, after the crisis hit in 2007, as then exchange rates were less stable. 

A rather surprising picture arises, when taking the EMU variable into consideration. When 

excluding the new member states from the analysis, as well as when reducing the time period 
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from 1990 until 2003, the opposite transition is observed. Given the results from the EU 

coefficients and the different countries in each dataset, a negative effect was expected. 

Controversially, looking at the results from the new dataset the EMU coefficient increases. This 

increase also appeared in the sensitivity analysis by Glick and Rose (2002). This implies that 

Eurozone countries gained more in trade when compared to the UK, Sweden, and Denmark, than 

when compared to all Euro-outsiders in the original dataset. The difference in coefficients is not 

as large as when concerning the EU variable. However, given the 8.7% trade effect in the 

original dataset, excluding the new EU member states leads to an increase in trade effect to 

around 15%. This effect decreases again when excluding Slovenia and the EU-outsiders. When 

only Denmark remains as the only EMU outsider, the coefficient reaches its original values 

again. Consequently, for Model 2 it is believed, that the original range of around 9% is 

representative for Denmark as the EMU coefficient is rather stable, in contrast to comparing it to 

the EU coefficient. 

Next, Model 4 will be considered by the means of the different samples and time periods. 

 

 

 

Original 

Results

Excl. EU after 

2004

Excl. EU after 

2004 & 

Slovenia

Excl. EU after 

2004 & 

Slovenia & 

non-EU

Model 7

1993                 

-               

2007

1990                 

-               

2003

1998                 

-               

2002

Intercept -90.882*** -119.636*** -122.866*** -145.698*** -140.848*** -98.331*** -153.151*** -187.525***

GDP 2.711*** 3.865*** 3.969*** 4.753*** 4.601*** 2.963*** 4.703*** 5.618***

GDP per capita -1.608*** -3.276*** -3.395*** -4.364*** -4.192*** -1.917*** -3.891*** -4.638***

Distance - - - - - - - -

EU 0.203*** 0.079*** 0.077*** 0.068** 0.069 0.246*** 0.062** -

EMUlarge 0.071 0.103* 0.103* 0.039 0.014 0.025 0.164*** -0.050

EMUlarge1 0.149*** 0.171*** 0.172*** 0.113*** 0.078 0.116*** 0.153*** 0.001

EMUmedium 0.253*** 0.369*** 0.370*** 0.313*** 0.279*** 0.301*** 0.351*** 0.276***

EMUmedium1 0.096*** 0.149*** 0.149*** 0.110*** 0.071 0.112*** 0.158*** 0.125***

EMUsmall 0.075 0.252*** 0.247*** 0.195** 0.174 0.150** 0.240*** 0.367***

EMUsmall1 0.054** 0.137*** 0.136*** 0.129*** 0.174*** 0.059** 0.142*** 0.121***

Var -0.05*** 0.025 0.024 0.036 0.095 -0.061*** -0.031* -0.019

Contiguity - - - - - - - -

Language - - - - - - - -

* 10% significance, ** 5% significance, *** 1% significance

Model 4: Sensitivity Analysis

Table 11: Sensitivity Analysis concerning Model 4
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A similar picture emerges on the basis of the two variables EU and Var. These have already been 

discussed for the previous model. 

It is fascinating to observe that with the reduction in country pairs the small Euro-insiders show a 

significant gain and increase from an insignificant 7.8% with other small countries to an average 

of 28%. This increase is even larger when considering the different time periods, leading to an 

increase to 44.3 % for the trade of small Euro-countries with each other. When looking at this 

sensitivity analysis it becomes apparent that the effect on trade in the case of Denmark would be 

higher than the previously concluded 5.5% with countries other than belonging to EMUsmall. 

More precisely, Denmark would gain 13.8% (28%-14.2%) with other small countries and 

another 14.2% with other EMU countries and other non-Euro countries. Interestingly, when only 

considering Denmark (Model 7) for Model 4, the trade effect increases as well. Despite the fact 

that the EMUsmall coefficient remains insignificant compared to the original dataset, Denmark is 

predicted to gain 19% with other Eurozone countries (excluding the small Eurozone countries). 

Overall, given that in the original dataset a gain of 5.5% with all other countries apart from 

EMUsmall is expected and the predicted 19% that Denmark is expected to gain with other EMU 

countries but EMUsmall it is concluded that the previously stated lower border of 5.4% is maybe a 

little bit too conservative. Given the different results in this model, one should be careful 

drawing exact conclusions concerning Eurozone countries of different sizes. However, given that 

all other samples show more significant and larger results, the lower end of the previously 

concluded range of 5.5% should be taken with caution and rather a larger effect is expected. 
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Considering Model 5 in the sensitivity analysis, the effect from reducing the sample is even 

bigger on the EU coefficient than in the other models. In fact, the EU coefficients turn 

insignificant for all samples except the original and the sample period from 1993 until 2007. The 

same holds for the EU1 coefficient and for the exchange rate variability. This makes sense, as 

with a decrease in the dataset almost all EU-outsiders were excluded, leaving only three 

countries in the comparison group. This could simply be too small to draw significant 

conclusions.  

Furthermore, the direction of change from the EMU coefficient is the same as in the previous 

models considered in the sensitivity analysis. Furthermore, the results are all significant apart 

from Model 7. As the EMU1 coefficient is not significantly different from zero when Denmark is 

involved, this variable is only interesting when considering how much Denmark has gained or 

lost in the past. However, when trying to make predictions about Denmark‟s trade in the future 

also with other European countries, the other models are more representative. Thus, in this case 

it was decided to stick to the previous results. This is due to the unsuitability of Model 7 and 

because in the other samples, the coefficients are of similar magnitude. In order to be more 

conservative with predictions and as the results are rather stable over time and samples, the 

original results seem to be representative, which implies an approximate increase in trade by 9% 

with other EMU countries. In addition, Denmark is expected to gain 14.8% with all other 

European countries, which is also in line with previous research. When excluding Denmark from 

Original 

Results

Excl. EU after 

2004

Excl. EU after 

2004 & 

Slovenia

Excl. EU after 

2004 & 

Slovenia & 

non-EU Model 7

1993                 

-               

2007

1990                 

-               

2003

1998                 

-               

2002

Only 

Denmark 

excluded

Intercept -89.442*** -121.432*** -124.305*** -152.363*** -156.779*** -105.587*** -155.385*** -222.448*** -92.793***

GDP 2.722*** 3.921*** 4.015*** 4.924*** 5.010*** 3.251*** 4.779*** 6.513*** 2.838***

GDP per capita -1.716*** -3.336*** -3.446*** -4.493*** -4.516*** -2.344*** -3.980*** -5.320*** -1.861***

Distance - - - - - - - - -

EU 0.416*** 0.038 0.036 0.080 0.133 0.565*** 0.008 - 0.425***

EU 1 only 0.209*** -0.054 -0.055 -0.011 0.028 0.301*** -0.061 - 0.218***

EMU 0.218*** 0.295*** 0.303*** 0.193*** 0.301 0.220*** 0.295*** 0.173*** 0.234***

EMU 1 only 0.138*** 0.174*** 0.190*** 0.081 0.214 0.132*** 0.165*** 0.093* 0.142***

Var -0.053*** 0.026 0.024 0.047 0.097 -0.057*** -0.030* -0.014 -0.055***

Contiguity - - - - - - - - -

Language - - - - - - - - -

* 10% significance, ** 5% significance, *** 1% significance

Table 12: Sensitivity Analysis concerning Model 5

Model 5: Sensitivity Analysis
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the dataset in order to determine how much the country would gain with Euro-outsiders, no 

significantly different coefficient was found. Thus the previously concluded 14.8% trade effect 

remains. 

The next table shows different variables which were included in Model 2. 

 

 

 

As already mentioned above, the inclusion of landlock and island has no effect on the other 

coefficients. Furthermore, when accounting for the export values individually instead of 

combining them according to Rose, the individual coefficients are of similar size and magnitude. 

Interestingly, when combining the two variables into one, the coefficients are approximately the 

same as taking the average of the two individual ones. Thus, the combination does reflect the 

theory and is supported by the results above. Furthermore, the division of these variables does 

not influence the results reported for the EU, EMU, or Var coefficients. Therefore, it can be 

concluded that it would not matter for the analysis at hand whether the economic sizes and 

Original 

Model

Incl. 

Landlock / 

Island

Split GDP / 

GDP per 

capita

One-way 

fixed 

effects

EMU 2002

Intercept -82.355*** -82.355*** -47.233*** -64.868*** -81.504***

GDP 2.480*** 2.480*** - 1.625*** 2.44***

GDP per capita -1.401*** -1.401*** - 0.009*** -1.332***

Distance - - - -

EU 0.202*** 0.202*** 0.202*** 0.231*** 0.203***

EMU 0.083*** 0.083*** 0.084*** -0.048** 0.008

Var -0.060*** -0.060*** -0.060*** -0.074*** -0.067***

GDP Exporter - - 2.892*** - -

GDP Importer - - 2.063*** - -

GDP per capita  Exporter - - -1.988*** - -

GDP per capita  Importer - - -0.811* - -

Contiguity - - - - -

Language - - - - -

Island - - - - -

Landlock - - - - -

Yearly fixed effect Yes Yes Yes No Yes

Cross-sectional effect Yes Yes Yes Yes Yes

* 10% significance, ** 5% significance, *** 1% significance

Table 13: Sensivity Analysis concerning different variables

Model 2: Sensitivity Analysis - Variables
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income levels are combined or taken individually. Finally, the yearly fixed effects were excluded 

from the analysis. The results are rather different from the previous approaches. The GDP 

coefficient decreases in size, the GDP per capita turns significantly positive and the EMU 

coefficient becomes negative and significant at the 5% significance level. This analysis shows 

that when comparing all three methods (pooled cross-sectional, one-way and two-way fixed 

effects) the results are highly volatile and depend on the approach applied. However, given that 

the yearly dummies from the two-way fixed effect method are all highly significant (Appendix 

III: Model 2), controlling for both, shifts over time and across observations, appears to be the 

more appropriate approach. Furthermore, when taking the circulation of the hard currency as the 

beginning of the Euro, which leads to the introduction of the Euro in 2002 and not in 1999, the 

significantly positive effect diminishes. Especially when comparing to the Original Model 2, it 

seems that the effect already occurred in 1999, and when including the three years (1999-2001) 

into the comparative non-Euro group, no significantly different trade effect can be determined. 

Despite this interesting finding, the initially chosen Euro-implementation in 1999 was chosen to 

be the most representative. 

Finally, the yearly division will be looked at more closely, in order to determine the timing of the 

EMU effect and its implications for Denmark. Given that in the main analysis, all years were 

included as dummy variables, one might suggest that applying a smaller time frame could be 

influential and more reliable. 

As soon as the first three yearly EMU dummies are eliminated from the regression model the 

picture changes. Now it seems that in 1996 the future Eurozone actually experienced less trade 

than in the other years. Furthermore, the trade effect appears to be realised in 2000 and onwards. 

In some regressions, a slight significance is observed even in 1999. Given the introduction of the 

hard currency only in 2001, this implies that the effect on trade was already achieved one to two 

years before. This implies that the trade effect from the currency union appeared around the time 

when the third stage of EMU was implemented and the currency was introduced on electronic 

markets. 

In addition, it confirms that the year 1999 and thus the introduction of the Euro on electronic 

markets should be used as the starting point of the common currency and not 2001. 



89 

 

 

 

These results are in line with previous research. Most researchers in this area have concluded 

that the currency union already had an effect on the intra-Eurozone trade values in 1998. In 

addition to the method above, a different approach was applied. Instead of only taking the year 

of the specific dummy as unity in that specific year, a regression was run, in which the yearly 

EMU dummies took a value of one, for the specific year in questions until 2007. Thus one 

Original 

Dataset
1993 - 2007 1996 - 2007 1997 - 2007 1998 - 2007 1999 - 2007 1993 - 2002

Intercept -84.639*** -84.459*** -84.411*** -85.344*** -85.187*** -85.425*** -80.683***

GDP 2.587*** 2.588*** 2.588*** 2.613*** 2.609*** 2.616*** 2.439***

GDP per capita -1.578*** -1.580*** -1.582*** -1.605*** -1.601*** -1.609*** -1.369***

Distance - - - - - - -

EU 0.188*** 0.188*** 0.189*** 0.186*** 0.187*** 0.186*** 0.192***

Var -0.058*** -0.057*** -0.057*** -0.056*** -0.056*** -0.056*** -0.057***

EMU1990 0.191 - - - - - -

EMU1991 0.220 - - - - - -

EMU1992 0.230 - - - - - -

EMU1993 0.235 0.022 - - - - -0.006

EMU1994 0.257 0.044 - - - - 0.016

EMU1995 0.279 0.066 - - - - 0.037

EMU1996 0.001 -0.212*** -0.234*** - - - -0.242***

EMU1997 0.245 0.032 0.010 0.052 - - 0.001

EMU1998 0.138 -0.075 -0.097* -0.055 -0.063 - -0.107**

EMU1999 0.286 0.073 0.051 0.093* 0.085* 0.095** 0.039

EMU2000 0.381 0.168*** 0.146*** 0.188*** 0.180*** 0.190*** 0.128***

EMU2001 0.343 0.130*** 0.108** 0.151*** 0.143*** 0.153*** 0.090**

EMU2002 0.295 0.082* 0.060 0.102** 0.094** 0.104** 0.042

EMU2003 0.343 0.130*** 0.108** 0.150*** 0.142*** 0.152*** -

EMU2004 0.385 0.172*** 0.151*** 0.192*** 0.184*** 0.193*** -

EMU2005 0.269 0.055 0.034 0.075* 0.067 0.077* -

EMU2006 0.189 -0.024 -0.046 -0.005 -0.013 -0.003 -

EMU2007 0.099 -0.114** -0.136*** -0.095** -0.103** -0.093** -

Contiguity - - - - - - -

Language - - - - - - -

* 10% significance, ** 5% significance, *** 1% significance

Model 6: Sensitivity Analysis

Table 14: Sensitivity Analysis concerning Model 6
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regression was run for each year
10

 (Appendix IX). This approach showed the trade effect already 

in 1997. However, as the method applied in the main analysis and above is used by other 

researchers to determine the timing of the trade effect, it was chosen as the main approach. 

Consequently, it appears that instead of showing no timing effect, by playing with the different 

dummy variables, the trade effect turns significant around the introduction of the currency on 

electronic markets (1999). This shows that the effect came into place when the currencies were 

strictly pegged and policies came into place. Thus, one could assume that when the effect turned 

significant even before the hard currency was implemented that Denmark has already gained 

more than suggested by previous research. This might hold as the country is more closely 

following the Euro and the monetary policies of the European Central Bank than other Euro-

outsiders of the European Union. However, at a later stage the individual exchange rate 

volatilities will be looked at in order to draw more reliable conclusions. 

 

9.2.1 Sub Conclusion 

Overall from the sensitivity analysis, it is interesting to see that concerning the European Union, 

the effect decreases over different sample sizes and time periods. The same holds for the 

exchange rate variability. This was expected to a certain extent, even though the exchange rate 

variability was not expected to become insignificant also for non-Euro countries other than 

Denmark. However, this is mainly due to the rather homogenous development in the time period 

at hand. This is why other results are obtained in more volatile periods before 1990 (Barr, et al., 

2003). Also, concerning trade on the European platform, exchange rate volatility does not seem 

to matter per se and homogenous markets, coordination in monetary and economic policy seem 

to have bigger effects on trade values.  

Furthermore, when taking the currency union dummy into consideration quite a different effect 

was experienced throughout all models in the sensitivity analysis. In all cases does the EMU 

effect increase once taking a different sample into consideration. Thus, in most cases it was 

decided to stick to the results given in the original dataset. This dataset reflects the European 

landscape much better and does not lead to data mining. However, as the results from Model 4 

                                                           
10

 When trying to observe if the trade effect already appeared in 1998, all intra-Eurozone trade from 1998 until 2007 

was taken as EMU. Thus it was simulated that the Euro was already implemented in 1998 instead of 1999. 



91 

 

were not repeated in any of the other samples, and all other samples provide a more positive 

picture for the EMU effect, the average gain from the other models but the original was taken. 

This increased the previously determined lower range of the trade effect, so that an overall more 

positive picture is received. 

Overall, on the basis of the sensitivity analysis, the picture is rather positive for Denmark. 

Whereas the upper range remains the same as in the previous section, the lower border was lifted 

to 8% in this analysis, which is still believed to be rather conservative. 

However, another conclusion to be drawn from this sensitivity analysis is that the established 

results are highly dependent on the sample and approach applied. Consequently, research using a 

different time period or including a different set of countries can lead to an altered estimation of 

trade effects. 
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10.  Discussion 

Throughout this paper several different perspectives have been taken into consideration in order 

to determine the trading gap Denmark experiences. This trading gap, which might exist between 

the actual trade values and the potential trade values in case of the adoption of the Euro, was 

already focused on in previous work. However, in many of these previous articles, the time 

periods concerned were rather short (up to 2003) and thus only represent a first picture of the 

effect of the common currency on trade values of the member states. Given the rather large result 

of 300% by Rose (2000) concerning all currency unions, this effect has been consistently 

decreased to around 29% (Barr, et al., 2003) concerning the Eurozone. This 29% gain in trade 

was predicted to account for Denmark, due to the rather tight peg. In addition, Sweden and the 

United Kingdom would gain another 1% and 2%, respectively, due to the elimination of 

exchange rate volatility. In the previous analysis, both a graphical and more statistical approach 

was performed. 

Throughout the graphical analysis, it could be determined, that since 1997 the intra-Eurozone 

trade diverged from Denmark‟s trade with the Eurozone. Before 1997, the two groups have 

followed each other very closely. Since then, this divergence has been increasing until 

approximately 2007. Furthermore, when considering the difference between the two trade 

developments, an average of more than 17% throughout the time period of interest (1999-2007) 

was observed. In comparison, the average difference from 1990 until 1998 was approximately 

1.5%. Consequently, since the introduction of the Euro on electronic markets in 1999, the intra-

Eurozone trade seems to have gained approximately 16% in comparison to its trade with 

Denmark. Even though a graphical analysis can be by no means representative and conclusive, it 

provides an initial picture of the fact that something seems to have happened concerning trade 

since the Euro was introduced. 

Consequently, in order to deliver a more reliable picture, a very thorough regression analysis was 

performed in order to look at this trade difference from many different angles. In this respect it 

was decided throughout the analysis that including fixed effects is needed in order to control for 

the many time-invariant factors, which can have an influence on trade. These factors can by no 

means be accounted for in the simple stacked OLS approach as was applied by Rose. 
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Consequently, all remaining time-variant variables could be seen as representing a more pure 

effect and do not account for any time-invariant factors. 

In this respect, it is important to keep in mind, which factors are included in the EMU variable of 

interest. Given that this variable is fulfilled when both trading partners have adopted the new 

European currency, some of the mentioned factors (six separations of trade) are part of the effect. 

Consequently, as the establishment of the common currency has led to the opening and closer 

co-operation between two EMU countries, this decrease in political separation could have an 

influence on the intra-Eurozone trade. Due to the establishment of the currency union, markets 

became closer and more synchronised. All these improvements can have an influence on the 

EMU variable. Furthermore, cultural separation, which is one of the reasons for missing trade, 

could have been reduced through the introduction of one market given one currency. Despite the 

rather heterogeneous cultural landscape, in which differences remain, a common currency will 

surely have an effect of bringing these cultures closer together. This is due to the facilitation of 

social and business interactions, not only given the common currency, but also the common 

monetary policy, which takes place in Frankfurt. In addition the Euro can be seen as a “tangible 

sign of European Identity” (European Commission, 2009). 

Finally, a very important aspect is the presence of transaction costs, which are even larger for 

smaller economies with less important currencies (0.4% of GDP; Minford, 2008). Despite the 

possibility to hedge against exchange rate volatility, transaction costs of converting one currency 

into another can be rather large. This is not only intensified in smaller economies, but also for 

countries, which are relying on smaller companies with less trade values each. As the costs of 

transaction decrease with volume (lower spreads are given to larger customers), larger costs exist 

for economies with many small exporting/importing companies. All these factors are eliminated 

in the Eurozone and thereby incorporated in the EMU variable. 

Especially, when taking Denmark into consideration, its companies are depending highly on 

exports and imports from other Eurozone countries. This was already discussed above. 

Consequently the introduction of the Euro in Denmark could be beneficial for its trade with its 

European trading partners. 
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Thus, different models were introduced in order to specifically account for Denmark and its 

potential trade effect when adopting the Euro. Throughout the analysis four main models (Model 

2, 4, 5, and 7) became apparent. The results from these models showed rather similar trade 

effects for Denmark and also other Euro-outsiders. 

Given the reliance on fixed effects instead of the pooled regression, Denmark would gain 

approximately 8.7% in trade with other Eurozone countries (15% with the pooled approach) as 

determined in the second model, when exchange rate volatility was introduced. This effect 

decreases when taking Model 4 into consideration. When splitting the EMU variable according 

to economic size, the original dataset showed a rather small effect of around 5.5% with other 

European countries apart from members of the EMUsmall classification. However, this small 

value was lifted again during the sensitivity analysis so that the lower bound of 5.5% was 

excluded to be a valid lower range for the trade effect of Denmark. Especially in the small 

dataset with only Denmark included in addition to the Eurozone countries, this effect is increased 

to 17.4%.  

In addition, as many currencies of Euro-outsiders are dependent on the Eurozone concerning its 

trade and economies, many countries‟ currencies follow the Euro relatively closely (as Denmark 

did with the Deutsche Mark prior to the establishment of the currency union). When then 

adopting the Euro as well, Denmark would be able to not only gain in trade with other Euro-

insiders, but also with other European countries. Consequently, Model 5 has the advantage of 

accounting for this change in trade with other countries as well. The output shows that on top of 

the above mentioned 9% increase in trade with other Eurozone countries, Denmark would be 

able to gain another 15% with the other European countries in the dataset. This approach is 

rather different from previous research. Most prior articles have solely focused on the EMU 

variable and only included the EMU1 coefficient in order to determine the existence of trade 

diversion. Most applications however have not concluded additional trading gains from these 

results. On the one hand, Denmark has already gained approximately 15% in trade with the 

Eurozone, which leads to an additional increase of only 9% instead of accounting for 24%. On 

the other hand, Denmark would also gain in trade with other European countries and not only 

with the Eurozone when adopting a more important and more traded currency. 
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Finally, only Denmark was looked at. In this very small sample, only Model 2 made sense to 

apply. This was seen throughout the sensitivity analysis. Consequently, despite prior 

expectations that Denmark would not gain as much from adopting the Euro as many other 

countries in Europe, the coefficient of the EMU variable remains in the same order of around 

9%. 

It is fascinating to see that in all above mentioned models (apart from Model 4) the trade effect 

for Denmark is expected to be the same (9%).  

Thus, once adopting the Euro as its national currency, Denmark is expected to experience a trade 

effect with other Eurozone countries of approximately 9%. In addition, Denmark would benefit 

in its trade values with other European countries, which have not yet adopted the Euro. This 

trade effect was estimated to be around 15%. Even though prior research was also able to reduce 

the trade effect among Euro-insiders, the second effect was ignored in many articles and is very 

important when determining the overall trade effect on the European platform. 

Even though it seems as if Denmark would gain just as much as other countries outside the 

Eurozone, this is not entirely true. Given the very significant exchange rate volatility, countries 

such as Sweden and the United Kingdom would experience even larger trade effects due to the 

ability to eliminate this variability. However, when looking at the results from Model 7, it can be 

concluded that the very small exchange rate volatility between the Danish Krone and the Euro 

(0.01%) has a rather insignificant effect on Denmark‟s trade values with the Eurozone. In 

addition, this small volatility with the Euro automatically leads to smaller volatilities with other 

European countries due to their dependence on the Euro. Consequently, despite the gain from 

eliminating transaction costs with the Euro and also other currencies, the change in exchange rate 

volatility with other countries (e.g. Sweden, UK, etc.) is expected to be insignificant. 

Despite the possibility to leave the peg and apply a much broader exchange rate band, 

Denmark‟s Central Bank has shown strong commitment for the support of this peg. Especially 

throughout the current crisis, where interest rate decisions had to be taken in order to keep this 

peg, Denmark has shown transparency and loyalty towards the chosen exchange rate band. This 

will lead to the elimination of doubt in the peg and the risk of losing the peg will become 

insignificant. The graph below shows the development of the volatility of the Danish Krone 
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towards the Deutsche Mark and then the Euro. In addition, the development of the variability of 

the Swedish Krone against the same two currencies was introduced in order to make reasonable 

comparisons. 

 

 

 
 

As can be observed in the graph above, the Danish Central Bank has followed this very tight peg 

even during the rather turbulent times since 2007. Thus the exchange rate volatility between the 

Danish Krone and the Swedish Krone in comparison to the volatility between Germany and 

Sweden has been approximately the same since 1997 (with the exception of 2000). This supports 

the conclusion drawn above that Denmark would not gain from the reduction in exchange rate 

variability. Thus the gain for Denmark is solely represented by the EMU coefficient and not by 

the coefficient of the exchange rate volatility. 

Consequently, taking all above presented results into consideration, Denmark is expected to gain 

approximately 9% on it trading values with other Eurozone countries and an additional 15% in 

trade with other European countries.  

In the following it will be shortly calculated how much trade (measured in USD) Denmark 

would have gained overall as of 1999. 
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As can be observed in the table above, Denmark would experience an overall yearly gain of 

approximately 11.5% with the European countries in the dataset. When comparing to previous 

research where trade effects have been estimated to be around 29%, 11.5% is comparatively low, 

but more realistic. Furthermore, in comparison to other fixed effects results of around 9%, the 

estimated 11.5% in this analysis is in the same range. However, one important aspect included in 

the above analysis is the inclusion of trade improvement with non-Euro countries in addition to 

the gain of intra-Euro trade. Consequently, given the European trade values from 1999 until 

2009, Denmark would have traded on average 11.5% more if the country participated in the 

currency union. 

Given that the 11.5% trade increase concerns Danish exports as well as imports and in order to 

put the above analysis into perspective, it is interesting to see, how these changes would have 

affected Denmark‟s GDP. Consequently, the trade balance instead of the sum of the individual 

trade directions needs to be considered. 

 

 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Current DNK/EUR 38,399 38,514 39,367 45,923 55,347 64,770 73,684 83,842 98,400 102,815 62,547

Estimated DNK/EUR 41,855 41,981 42,910 50,056 60,329 70,599 80,316 91,388 107,256 112,069 68,176

Gain DNK/EUR 3,456 3,466 3,543 4,133 4,981 5,829 6,632 7,546 8,856 9,253 5,629

Current DNK/non-EUR 26,091 27,645 26,492 31,970 36,814 44,533 53,263 63,677 74,595 77,600 47,432

Estimated DNK/non-EUR 30,005 31,791 30,466 36,766 42,336 51,213 61,252 73,228 85,784 89,240 54,547

Gain DNK/non-EUR 3,914 4,147 3,974 4,796 5,522 6,680 7,989 9,552 11,189 11,640 7,115

Overall Gain % 11.43 11.51 11.41 11.46 11.40 11.44 11.52 11.59 11.59 11.58 11.59

Estimated Gain in real Trade Values (million USD)

Table 15: Overall gain in trade values for Denmark in Europe

Trade Balance 1999 2000 2001 2002 2003 2004 2005 2006 2007

Current DNK/EUR 218.80 931.42 565.71 1,232.12 597.80 1,329.84 833.77 -1,242.96 -4,044.32

Estimated DNK/EUR 238.49 1,015.25 616.62 1,343.01 651.60 1,449.52 908.81 -1,354.82 -4,408.31

Gain DNK/EUR 19.69 83.83 50.91 110.89 53.80 119.69 75.04 -111.87 -363.99

Current DNK/non-EUR 3,430.87 3,305.42 3,603.21 3,982.17 4,535.26 5,320.52 5,957.11 4,824.89 7,998.79

Estimated DNK/non-EUR 3,945.50 3,801.23 4,143.69 4,579.50 5,215.55 6,118.60 6,850.68 5,548.62 9,198.60

Gain DNK/non-EUR 514.63 495.81 540.48 597.32 680.29 798.08 893.57 723.73 1,199.82

real GDP DNK 155,798.2 162,620.0 163,165.5 164,050.4 164,337.6 168,334.0 174,715.4 183,186.8 187,512.1

Overall Gain % 0.343 0.356 0.362 0.432 0.447 0.545 0.554 0.334 0.446

Estimated Gain in real GDP (million USD)

Table 16: Overall gain in GDP for Denmark from European trade gains
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Unfortunately, due to the lack of consistent GDP data after 2007, the effect on Danish GDP can 

only be incorporated until 2007. As can be seen in the table above, the most important result is 

that Denmark would have experienced an average yearly gain in real GDP of approximately 

0.43%. 

It is very fascinating to see that this gain is only slightly larger than 0.4%. As discussed already 

in the beginning of the analysis, countries with small and less traded currencies experience 

trading costs, which amount to approximately 0.4% of GDP (Minford, 2008). This implies that 

the gain in trade and the corresponding increase in GDP in the case of Denmark would almost 

solely be attributed to the elimination of transaction costs. Hence, all the other aspects mentioned 

above, such as cultural, political, relational, and developmental changes, which took place due to 

the adoption of a common currency and monetary policy in Europe, did not have a large effect 

on trade levels.  

Of course many other areas accounting for a nation‟s GDP would be affected as well so that the 

above mentioned 0.43% should be considered to be the minimum gain. However, an increase in 

demand from Danish products will have an indirect effect on other economic areas, such as the 

employment rate, wages, and spending. Consequently, the effect on Denmark‟s GDP could be 

much higher than estimated in this paper. However, the exact measurement of the effect on 

Denmark‟s GDP is beyond the scope of this analysis. Hence, the concluded 0.43% should only 

be seen as an indicator in order to put the estimated trade gains into perspective. 

 

 

 

 

 

 

 



99 

 

10.1 Limitations and Prospects 

Despite the findings in this paper, some limitations persist, which need to be considered. First of 

all, one drawback of the analysis at hand was the limited data availability for the very recent 

years as well as the years prior to 1990. Even though the gaps could have been filled with data 

from other sources, each source uses own ways in order to present and calculate the data, so that 

it was decided to stick to the original dataset. Otherwise, distortions in the outcome could have 

appeared, even though it would have been very valuable to determine the effect until 2010, 

especially with the recent economic developments. Consequently, it will be interesting to 

perform a similar analysis to this research in a couple of years from now in order to determine 

how much of the estimated trade effect is valid even in turbulent times. 

Furthermore, despite the improvement to perform the above analysis until 2007, it is still only 

nine years of Eurozone data, which can be included in the analysis. Consequently, no long-term 

effects can really be accounted for. It will take time for the Eurozone countries to develop into 

one single market, and it will be interesting to see the effects in the long run. 

Additionally, in the analysis at hand the data was transformed into yearly data. Previous research 

has only included quarterly data. This was due to the short time period and as the use of quarterly 

data led to more observations after the Euro had been implemented. Despite the advantage of not 

having problems with seasonality, it could be interesting to apply seasonally adjusted quarterly 

data on the longer time frame and in addition make use of lagged values of the exchange rate 

volatility. On the other hand, given half of the time period includes the Euro, enough 

observations should be present to make reasonable comparisons. 

Then, it could be interesting to take other forms into consideration. Instead of assuming a linear 

relationship between trade and the dependent variables, non-linear relationships could be 

considered as well. This was already pointed out by Baldwin (2006). In addition, even though 

there seems to be an improvement in data treatment when including fixed effects, some 

limitations persist. These can be seen in the large change in the GDP per capita coefficient. This 

is why Rose (2001) decided to not rely on such effects, but stick to the simple pooled approach. 

Furthermore, the introduction of splitting the EMU variable into six more variables by the means 

of their income level and economic size is very important in order to determine the probable 
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effects of a specific country. Unfortunately, when splitting the variable by the means of a 

country‟s income level the model failed, as the GDP per capita coefficient seemed to be 

accounted for by the new variables. Consequently, the EMU coefficient could not have been read 

as such. Furthermore, when dividing the variable according to economic size, the results did not 

seem robust enough throughout the sensitivity analysis. However, it is still believed that different 

Euro-insiders experienced different trade effects and thus when determining the trade for a 

specific Euro-outsider, this should be kept in mind. In the future, one could include only the 

specific group of Eurozone countries (such as EMUrich) in order to determine, how the EMU 

coefficient changes. Consequently, even though the models in the above analysis did not prove 

to be resistant over different samples and time, one should continue to focus on the classification 

of the different Eurozone countries. This will be even more important when considering more 

recent years, in which more countries adopted the Euro and not just the rather homogeneous 

group of countries, which have introduced the Euro in the dataset at hand. 

Also, when applying quarterly data instead of yearly data, one can perform an analysis on a 

yearly basis instead of pooling all years into one dataset. This could enable the yearly 

comparison and determine how the effect has changed over the years. This was already tried in 

the above analysis with the findings that in some samples the effect has materialised in 1999 and 

the following five years. However, with yearly data one could see this effect more precisely, 

despite the flaw that the comparison is then taken between the different groups and not the 

comparison of the EMU group over time, which is a clear advantage of the introduction of fixed 

effects. These fixed effects can, however, not be applied using yearly pooled data, as the EMU 

coefficient will be time-invariant and thus included in the intercept. 

Finally, especially when considering Denmark, it would have been interesting to include its other 

main trading partners in the analysis, such as the United States and China. Once these other 

trading partners would have been included, a better picture for Denmark could have been 

provided and the analysis would not have been limited to the European platform. 
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11.  Conclusion 

Given the ongoing discussion in recent literature on currency unions and their effect on overall 

trade, a more detailed analysis for these implications since the implementation of the Euro was 

needed. Specifically, Denmark and its very tight exchange rate policy is a very interesting and 

unique case to look at. Hence, this analysis aimed to provide a detailed analysis for Denmark and 

the gain in trade Denmark would experience by joining the Eurozone. 

Consequently, a thorough analysis was presented taking theoretical frameworks, graphical tools, 

as well as an extensive statistical approach into consideration. Overall, the implications for 

Denmark and its trade values, if adopting the Euro as its national currency are very positive. 

Despite the decline in trade effect from the previously observed 29% (Barr, et al., 2003), 

Denmark would experience a gain in trade of approximately 11.5%. This 11.5% increase is split 

into 9% with other Eurozone countries and an additional 15% with other European countries. In 

addition, this gain is taking both exports and imports into consideration. Consequently, Denmark 

would experience a gain in both directions. 

Also, in order to put these direction specific gains in trade of 11.5% into perspective its 

implications for Denmark‟s real GDP was considered. Surprisingly, the estimated gain in trade 

would lead to a gain in GDP of 0.43%. This is only slightly more than the estimated increase in 

GDP of 0.4% for small economies with less important currencies. Hence, most of the gain from 

trade is expected to come from the elimination of transaction costs. Consequently, especially in 

the case of Europe, no significant cultural, environmental, physical, relational, developmental, 

and political differences exist between the Eurozone and Denmark. 

However, it needs to be kept in mind that this research, as well as the previous ones, has its 

drawbacks. Despite the detailed design, it still represents a simplistic approach to answer the 

question of trade effects coming from currency unions. There are still some improvements asked 

for, such as the classification of Eurozone members into different income and size groups, as was 

already mentioned above.  
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Overall, the above analysis is believed to provide additional information about the trade effect 

from implementing the Euro. Different perspectives were applied and a detailed analysis in the 

case of Denmark provided. Consequently, the above concluded trade and GDP effects are 

considered to present an improvement from previous research.  
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13.  Appendices 

Throughout the Appendix, only Model 2 will present all cross-sectional and yearly dummies. 

This was decided to keep focus on the main variables in the analysis. Also, these cross-sectional 

and yearly dummies showed similar values and significance level throughout most of the models. 

However, a CD with all relevant Excel Sheets, as well as all necessary and complete SAS outputs 

was attached to the paper, so all relevant information can be accessed if needed. 

 

Appendix I: Presentation of main models in the analysis – Rose’s approach 

 

 

 

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.88081 0.37394 -53.17 <.0001 0.43321 -45.89 <.0001 . 0

GDP 1 0.89289 0.00594 150.21 <.0001 0.00733 121.84 <.0001 0.90228 1.10830

GDP per capita 1 0.01428 0.00475 3.00 0.0027 0.00366 3.90 <.0001 0.99186 1.00820

Distance 1 -0.99481 0.02115 -47.03 <.0001 0.02199 -45.23 <.0001 0.61834 1.61723

EU 1 0.14719 0.02412 6.10 <.0001 0.02490 5.91 <.0001 0.86521 1.15578

EMU 1 0.16453 0.03303 4.98 <.0001 0.02984 5.51 <.0001 0.83961 1.19104

Contiguity 1 0.46761 0.04443 10.53 <.0001 0.03980 11.75 <.0001 0.54845 1.82333

Language 1 0.06329 0.05247 1.21 0.2278 0.04955 1.28 0.2016 0.70497 1.41850

Statistic p-value

Sum of Mean Jarque-Bera Normality test 8445.68 <.0001

Squares Square White's Heteroscedasticity 474.72 <.0001

Model 7 32240 4605.70314 5121.22 Durbin-Watson 1.4259

Error 7515 6758.52 0.89934 Pr > F AIC 20559 SIC 20614

Corrected Total 7522 38998 <.0001

Root MSE 0.948 R-Square 0.8267 Power Statistic Pr > F

Dependent Mean 20.312 Adj R-Sq 0.8265 2 105.5594 <.0001

Coeff Var 4.669 Observations 7523 3 103.7638 <.0001

4 69.5095 <.0001

Model 1: First OLS - Linear Regression

Source DF F Value

Analysis of Variance

Parameter Estimates

Heteroscedasticity Consistent

Ramsey's RESET Test
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.06452 0.33932 -56.18 <.0001 0.37398 -50.98 <.0001 . 0

GDP 1 0.87873 0.00542 162.17 <.0001 0.00623 141.00 <.0001 0.90632 1.10337

GDP per capita 1 0.01265 0.00426 2.97 0.0030 0.00352 3.59 0.0003 0.99191 1.00816

Distance 1 -0.99923 0.01910 -52.32 <.0001 0.01965 -50.85 <.0001 0.61875 1.61615

EU 1 0.17621 0.02175 8.10 <.0001 0.02243 7.86 <.0001 0.86495 1.15614

EMU 1 0.18154 0.02975 6.10 <.0001 0.02661 6.82 <.0001 0.84030 1.19005

Contiguity 1 0.44324 0.03997 11.09 <.0001 0.03687 12.02 <.0001 0.54667 1.82927

Language 1 0.09515 0.04728 2.01 0.0442 0.04587 2.07 0.0381 0.70584 1.41674

Statistic p-value

Sum of Mean Jarque-Bera Normality test 108.3690 <.0001

Squares Square White's Heteroscedasticity 615.79 <.0001

Model 7 30437 4348.11882 6020.91 Durbin-Watson 1.3939

Error 7420 5358.50317 0.72217 Pr > F AIC 20559 SIC 20614

Corrected Total 7427 35795 <.0001

Root MSE 0.850 R-Square 0.8503 Power Statistic Pr > F

Dependent Mean 20.37 Adj R-Sq 0.8502 2 101.4411 <.0001

Coeff Var 4.171 3 120.6946 <.0001

4 80.8003 <.0001

Model 1: Second OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -20.09704 0.37523 -53.56 <.0001 0.43680 -46.01 <.0001 . 0

GDP 1 0.89755 0.00599 149.80 <.0001 0.00740 121.34 <.0001 0.88454 1.13054

GDP per capita 1 0.01284 0.00475 2.70 0.0069 0.00362 3.55 0.0004 0.98891 1.01121

Distance 1 -0.98281 0.02122 -46.32 <.0001 0.02212 -44.44 <.0001 0.61191 1.63423

EU 1 0.10385 0.02531 4.10 <.0001 0.02492 -44.44 <.0001 0.78259 1.27781

EMU 1 0.12356 0.03378 3.66 0.0003 0.03064 4.17 <.0001 0.79941 1.25093

Var 1 -0.16369 0.02953 -5.54 <.0001 0.02552 -6.41 <.0001 0.79518 1.25757

Contiguity 1 0.47278 0.04435 10.66 <.0001 0.03957 11.95 <.0001 0.54820 1.82414

Language 1 0.05528 0.05239 1.06 0.2914 0.04945 1.12 0.2636 0.70444 1.41958

Statistic p-value

Sum of Mean Jarque-Bera Normality test 8470.6549 <.0001

Squares Square White's Heteroscedasticity 505.25 <.0001

Model 8 32267 4033.42987 4502.62 Durbin-Watson 1.4249

Error 7514 6731.00695 0.89580 Pr > F AIC 20530.49 SIC 20592.82

Corrected Total 7522 38998 <.0001

Root MSE 0.945 R-Square 0.8274 Power Statistic Pr > F

Dependent Mean 20.312 Adj R-Sq 0.8272 2 107.0038 <.0001

Coeff Var 4.66 Observations 7523 3 102.4887 <.0001

4 68.5805 <.0001

Model 2: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.35277 0.33998 -56.92 <.0001 0.37576 -51.50 <.0001 . 0

GDP 1 0.88434 0.00545 162.14 <.0001 0.00627 141.12 <.0001 0.88883 1.12507

GDP per capita 1 0.01149 0.00425 2.70 0.0069 0.00349 3.29 0.0010 0.98903 1.01109

Distance 1 -0.98511 0.01913 -51.50 <.0001 0.01969 -50.04 <.0001 0.61249 1.63269

EU 1 0.13483 0.02276 5.92 <.0001 0.02282 5.91 <.0001 0.78445 1.27479

EMU 1 0.13921 0.03037 4.58 <.0001 0.02745 5.07 <.0001 0.80032 1.24950

Var 1 -0.16513 0.02645 -6.24 <.0001 0.02479 -6.66 <.0001 0.79771 1.25358

Contiguity 1 0.45024 0.03982 11.31 <.0001 0.03662 12.29 <.0001 0.54644 1.83004

Language 1 0.08834 0.04712 1.87 0.0609 0.04575 1.93 0.0535 0.70533 1.41778

Statistic p-value

Sum of Mean Jarque-Bera Normality test 109.4336 <.0001

Squares Square White's Heteroscedasticity 641.73 <.0001

Model 8 30463 3807.84944 5312.93 Durbin-Watson 1.3917

Error 7417 5315.86079 0.71671 Pr > F AIC 18609 SIC 18671

Corrected Total 7425 35779 <.0001

Root MSE 0.847 R-Square 0.8514 Power Statistic Pr > F

Dependent Mean 20.37 Adj R-Sq 0.8513 2 103.3024 <.0001

Coeff Var 4.155 3 122.3050 <.0001

4 81.9225 <.0001

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Model 2: Second OLS - Linear Regression

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -2058073 0.39857 -51.64 <.0001 0.47297 -43.51 <.0001 . 0

GDP 1 0.90011 0.00630 142.89 <.0001 0.00777 115.89 <.0001 0.79689 1.25487

GDP per capita 1 0.01282 0.00477 2.69 0.0072 0.00363 3.53 0.0004 0.97652 1.02405

Distance 1 -0.93611 0.02298 -40.73 <.0001 0.02568 -36.45 <.0001 0.51943 1.92519

EU 1 0.10915 0.02506 4.36 <.0001 0.02439 4.47 <.0001 0.79487 1.25806

EMUrich 1 0.46472 0.10370 4.48 <.0001 0.06737 6.90 <.0001 0.84893 1.17796

EMU1_rich 1 0.11427 0.02866 3.99 <.0001 0.03138 3.64 0.0003 0.90086 1.11005

EMUm iddle 1 0.08758 0.09570 0.92 0.3601 0.05688 1.54 0.1237 0.91498 1.09292

EMU1_m iddle 1 0.10386 0.02951 3.52 0.0004 0.02546 4.08 <.0001 0.84710 1.18050

EMUpo o r 1 -0.08283 0.09643 -0.86 0.3904 0.07182 -1.15 0.2488 0.93532 1.06916

EMU1_po o r 1 -0.07232 0.02960 -2.44 0.0146 0.03008 -2.40 0.0162 0.85336 1.17184

Var 1 -0.17534 0.02974 -5.90 <.0001 0.02501 -7.01 <.0001 0.78104 1.28034

Contiguity 1 0.52893 0.04547 11.63 <.0001 0.04210 12.56 <.0001 0.51934 1.92553

Language 1 -0.01803 0.05497 -0.33 0.7429 0.05376 -0.34 0.7373 0.63709 1.56964

Statistic p-value

Sum of Mean Jarque-Bera Normality test 8419.22 <.0001

Squares Square White's Heteroscedasticity 663.05 <.0001

Model 13 32301 2484.66 2785.59 Durbin-Watson 1.4483

Error 7509 6697.81110 0.89197 Pr > F AIC 20503 SIC 20600

Corrected Total 7522 38998 <.0001

Root MSE 0.944 R-Square 0.8283 Power Statistic Pr > F

Dependent Mean 20.312 Adj R-Sq 0.8280 2 119.5214 <.0001

Coeff Var 4.649 Observations 7522 3 112.1339 <.0001

4 75.6373 <.0001

Model 3: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.92852 0.36052 -55.28 <.0001 0.41434 -48.10 <.0001 . 0

GDP 1 0.88745 0.00572 155.10 <.0001 0.00667 132.97 <.0001 0.80294 1.24543

GDP per capita 1 0.01148 0.00427 2.69 0.0072 0.00351 3.27 0.0011 0.97652 1.02405

Distance 1 -0.92988 0.02073 -44.86 <.0001 0.02267 -41.01 <.0001 0.51841 1.92897

EU 1 0.14458 0.02252 6.42 <.0001 0.02258 6.40 <.0001 0.79742 1.25405

EMUrich 1 0.41009 0.09286 4.42 <.0001 0.06527 6.28 <.0001 0.84682 1.18089

EMU1_rich 1 0.13205 0.02585 5.11 <.0001 0.02751 4.80 <.0001 0.89924 1.11206

EMUm iddle 1 0.08640 0.08561 1.01 0.3129 0.05526 1.56 0.1179 0.91458 1.09339

EMU1_m iddle 1 0.10023 0.02646 3.79 0.0002 0.02416 4.15 <.0001 0.84883 1.17810

EMUpo o r 1 -0.12110 0.08626 -1.40 0.1604 0.07131 -1.70 0.0895 0.93487 1.06967

EMU1_po o r 1 -0.06851 0.02660 -2.58 0.0100 0.02782 -2.46 0.0138 0.85439 1.17042

Var 1 -0.18263 0.02662 -6.86 <.0001 0.02443 -7.48 <.0001 0.78411 1.27533

Contiguity 1 0.52181 0.04080 12.79 <.0001 0.03916 13.32 <.0001 0.51819 1.92980

Language 1 0.00778 0.04934 0.16 0.8746 0.05105 0.15 0.8788 0.63794 1.56754

Statistic p-value

Sum of Mean Jarque-Bera Normality test 100.85 <.0001

Squares Square White's Heteroscedasticity 810.26 <.0001

Model 13 30481 2344.70 3287.01 Durbin-Watson 1.4080

Error 7412 5287.14916 0.71332 Pr > F AIC 18579 SIC 18676

Corrected Total 7425 35768 <.0001

Root MSE 0.845 R-Square 0.852 Power Statistic Pr > F

Dependent Mean 20.374 Adj R-Sq 0.852 2 111.3317 <.0001

Coeff Var 4.145 3 134.0858 <.0001

4 90.9765 <.0001

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Parameter Estimates

Heteroscedasticity Consistent

Model 3: Second OLS - Linear Regression
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -20.80743 0.41429 -50.22 <.0001 0.50240 -41.42 <.0001 . 0

GDP 1 0.90961 0.00684 133.07 <.0001 0.00867 104.88 <.0001 0.67916 1.47241

GDP per capita 1 0.01305 0.00478 2.73 0.0064 0.00368 3.54 0.0004 0.97591 1.02468

Distance 1 -0.97440 0.02162 -45.07 <.0001 0.02278 -42.78 <.0001 0.58905 1.69766

EU 1 0.10620 0.02514 4.22 <.0001 0.02451 4.33 <.0001 0.79243 1.26194

EMUlarge 1 -0.17718 0.09913 -1.79 0.0739 0.10259 -1.73 0.0842 0.85582 1.16846

EMU1_large 1 -0.00593 0.03118 -0.19 0.8493 0.02590 -0.23 0.8191 0.76041 1.31508

EMUm edium 1 0.07443 0.10430 0.71 0.4755 0.09852 0.76 0.4500 0.93570 1.06872

EMU1_m edium 1 0.06514 0.02858 2.28 0.0227 0.03005 2.17 0.0302 0.93430 1.07032

EMUs m all 1 0.23365 0.09098 2.57 0.0102 0.06561 3.56 0.0004 0.94689 1.05609

EMU1_s m all 1 0.09299 0.02849 3.26 0.0011 0.02896 3.21 0.0013 0.89879 1.11261

Var 1 -0.17493 0.02978 -5.88 <.0001 0.02549 -6.86 <.0001 0.78185 1.27903

Contiguity 1 0.50620 0.04523 11.19 <.0001 0.04180 12.11 <.0001 0.52669 1.89866

Language 1 0.04042 0.05343 0.76 0.4494 0.05155 0.78 0.4330 0.67682 1.47751

Statistic p-value

Sum of Mean Jarque-Bera Normality test 8078.542 <.0001

Squares Square White's Heteroscedasticity 776.80 <.0001

Model 13 32277 2482.82327 2773.61 Durbin-Watson 1.431

Error 7509 6721.74338 0.89516 Pr > F AIC 20530 SIC 20627

Corrected Total 7522 38998 <.0001

Root MSE 0.946 R-Square 0.8276 Power Statistic Pr > F

Dependent Mean 20.312 Adj R-Sq 0.8273 2 85.7308 <.0001

Coeff Var 4.658 Observations 7522 3 101.8427 <.0001

4 67.9836 <.0001

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.91480 0.37625 -52.93 <.0001 0.43470 -45.81 <.0001 . 0

GDP 1 0.89413 0.00623 143.49 <.0001 0.00748 119.57 <.0001 0.68131 1.46776

GDP per capita 1 0.01189 0.00428 2.78 0.0055 0.00355 3.35 0.0008 0.97582 1.02478

Distance 1 -0.98211 0.01949 -50.40 <.0001 0.02039 -48.17 <.0001 0.58976 1.69561

EU 1 0.14522 0.02261 6.42 <.0001 0.02273 6.39 <.0001 0.79523 1.25749

EMUrich 1 -0.05671 0.08953 -0.63 0.5265 0.07669 -0.74 0.4596 0.85536 1.16910

EMU1_rich 1 0.00344 0.02796 0.12 0.9022 0.02448 0.14 0.8884 0.76131 1.31353

EMUm iddle 1 0.02777 0.09336 0.30 0.7661 0.09750 0.28 0.7758 0.93484 1.06970

EMU1_m iddle 1 0.05280 0.02569 2.05 0.0399 0.02814 1.88 0.0606 0.93361 1.07111

EMUpo o r 1 0.16888 0.08147 2.07 0.0382 0.06469 2.61 0.0091 0.94525 1.05792

EMU1_po o r 1 0.09647 0.02566 3.76 0.0002 0.02663 3.62 0.0003 0.89876 1.11265

Var 1 -0.17652 0.02667 -6.62 <.0001 0.02493 -7.08 <.0001 0.78473 1.27432

Contiguity 1 0.47218 0.04065 11.62 <.0001 0.03822 12.35 <.0001 0.52426 1.90744

Language 1 0.08588 0.04809 1.79 0.0742 0.04767 1.80 0.0717 0.67684 1.47746

Statistic p-value

Sum of Mean Jarque-Bera Normality test 112.0464 <.0001

Squares Square White's Heteroscedasticity 867.62 <.0001

Model 13 30449 2342.26053 3269.25 Durbin-Watson 1.3905

Error 7411 5309.61977 0.71645 Pr > F AIC 18609 SIC 18706

Corrected Total 7424 35759 <.0001

Root MSE 0.846 R-Square 0.851 Power Statistic Pr > F

Dependent Mean 20.375 Adj R-Sq 0.851 2 94.8391 <.0001

Coeff Var 4.154 3 130.7349 <.0001

4 87.4142 <.0001

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Model 4: Second OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Model 4: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -20.11494 0.37465 -53.69 <.0001 0.43592 -46.14 <.0001 . 0

GDP 1 0.89342 0.00604 147.95 <.0001 0.00745 119.98 <.0001 0.86799 1.15209

GDP per capita 1 0.01304 0.00478 2.73 0.0064 0.00373 3.49 0.0005 0.97412 1.02656

Distance 1 -0.98690 0.02121 -46.53 <.0001 0.02213 -44.59 <.0001 0.61050 1.63800

EU 1 0.35185 0.05525 6.37 <.0001 0.05922 5.94 <.0001 0.16364 6.11085

EU1 1 0.27557 0.05442 5.06 <.0001 0.05988 4.60 <.0001 0.17910 5.58341

EMU 1 0.13685 0.03603 3.80 0.0001 0.03245 4.22 <.0001 0.70065 1.42724

EMU1 1 0.00468 0.02478 0.19 0.8503 0.02492 0.19 0.8511 0.82386 1.21379

Var 1 -0.13199 0.03018 -4.37 <.0001 0.02562 -5.15 <.0001 0.75896 1.31759

Contiguity 1 0.48888 0.04443 11.00 <.0001 0.03984 12.27 <.0001 0.54448 1.83662

Language 1 0.04016 0.05245 0.77 0.4439 0.05021 0.80 0.4239 0.70043 1.42770

Statistic p-value

Sum of Mean Jarque-Bera Normality test 8694.4774 <.0001

Squares Square White's Heteroscedasticity 594.19 <.0001

Model 10 32292 3229.15887 3616.81 Durbin-Watson 1.4185

Error 7512 6706.85719 0.89282 Pr > F AIC 20507.449 SIC 20583.6319

Corrected Total 7522 38998 <.0001

Root MSE 0.94489 R-Square 0.8280 Power Statistic Pr > F

Dependent Mean 20.31236 Adj R-Sq 0.8278 2 111.8432 <.0001

Coeff Var 4.65180 Observations 7523 3 105.1954 <.0001

4 70.3743 <.0001

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.33760 0.33873 -57.09 <.0001 0.37509 -51.55 <.0001 . 0

GDP 1 0.87950 0.00548 160.43 <.0001 0.00633 139.00 <.0001 0.87210 1.14665

GDP per capita 1 0.01098 0.00427 2.57 0.0101 0.00356 3.08 0.0021 0.97358 1.02714

Distance 1 -0.99026 0.01907 -51.91 <.0001 0.01971 -50.25 <.0001 0.61092 1.63687

EU 1 0.41522 0.04972 8.35 <.0001 0.05365 7.74 <.0001 0.16326 6.12537

EU1 1 0.30940 0.04901 6.31 <.0001 0.05358 5.77 <.0001 0.17841 5.60516

EMU 1 0.14653 0.03231 4.53 <.0001 0.02938 4.99 <.0001 0.70160 1.42532

EMU1 1 -0.00814 0.02227 -0.37 0.7145 0.02258 -0.36 0.7183 0.82216 1.21631

Var 1 -0.13160 0.02698 -4.88 <.0001 0.02465 -5.34 <.0001 0.76137 1.31343

Contiguity 1 0.46605 0.03982 11.70 <.0001 0.03682 12.66 <.0001 0.54269 1.84268

Language 1 0.07332 0.04709 1.56 0.1195 0.04650 1.58 0.1149 0.70116 1.42621

Statistic p-value

Sum of Mean Jarque-Bera Normality test 107.8925 <.0001

Squares Square White's Heteroscedasticity 685.93 <.0001

Model 10 30536 3053.61334 4292.10 Durbin-Watson 1.3801

Error 7413 5273.97173 0.71145 Pr > F AIC 18551.88 SIC 18627.9165

Corrected Total 7423 35810 <.0001

Root MSE 0.84347 R-Square 0.8527 Power Statistic Pr > F

Dependent Mean 20.37418 Adj R-Sq 0.8525 2 106.6676 <.0001

Coeff Var 4.13992 3 129.1501 <.0001

4 87.0806 <.0001

Model 5: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Model 5: Second OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -20.88568 0.39183 -53.30 <.0001 0.45332 -46.07 <.0001 . 0

GDP 1 0.90447 0.00607 148.93 <.0001 0.00745 121.33 <.0001 0.84984 1.17669

GDP per capita 1 0.02775 0.00607 4.57 <.0001 0.00516 5.38 <.0001 0.59831 1.67136

Distance 1 -0.96432 0.02129 -45.30 <.0001 0.02230 -43.24 <.0001 0.60020 1.66610

EU 1 0.15322 0.02608 5.87 <.0001 0.02566 5.97 <.0001 0.72726 1.37502

1990 1 -0.25086 0.10160 -2.47 0.0136 0.07195 -3.49 0.0005 0.98498 1.01525

1991 1 -0.22832 0.10094 -2.26 0.0237 0.07067 -3.23 0.0012 0.98666 1.01352

1992 1 -0.14502 0.10101 -1.44 0.1511 0.07155 -2.03 0.0427 0.98542 1.01480

1993 1 -0.59546 0.12922 -4.61 <.0001 0.09552 -6.23 <.0001 0.60212 1.66081

1994 1 -0.11049 0.10213 -1.08 0.2794 0.07204 -1.53 0.1251 0.98581 1.01440

1995 1 0.04570 0.10407 0.44 0.6606 0.06704 0.68 0.4955 0.97139 1.02945

1996 1 -0.47239 0.09093 -5.19 <.0001 0.10447 -4.52 <.0001 0.96920 1.03178

1997 1 -0.09809 0.09096 -1.08 0.2809 0.06489 -1.51 0.1307 0.96858 1.03244

1998 1 -0.33576 0.08472 -3.96 <.0001 0.08895 -3.77 0.0002 0.96419 1.03714

1999 1 -0.14326 0.08504 -1.68 0.0921 0.06500 -2.20 0.0276 0.95698 1.04495

2000 1 -0.21324 0.08482 -2.51 0.0120 0.06869 -3.10 0.0019 0.95478 1.04736

2001 1 -0.22525 0.08483 -2.66 0.0079 0.06947 -3.24 0.0012 0.95447 1.04771

2002 1 -0.15771 0.08488 -1.86 0.0632 0.07300 -2.16 0.0308 0.95345 1.04882

2003 1 0.05137 0.08483 0.61 0.5448 0.07151 0.72 0.4726 0.95466 1.04749

2004 1 0.16620 0.08491 1.96 0.0504 0.07194 2.31 0.0209 0.95276 1.04958

2005 1 0.14938 0.08497 1.76 0.0788 0.08754 1.71 0.0880 0.95138 1.05111

2006 1 0.23685 0.08496 2.79 0.0053 0.08553 2.77 0.0056 0.95176 1.05069

2007 1 0.29820 0.08508 3.50 0.0005 0.09746 3.06 0.0022 0.94898 1.05376

Var 1 -0.16781 0.02955 -5.68 <.0001 0.02548 -6.59 <.0001 0.78394 1.27560

Contiguity 1 0.50289 0.04427 11.36 <.0001 0.03861 13.02 <.0001 0.54311 1.84124

Language 1 0.06284 0.05226 1.20 0.2292 0.04676 1.34 0.1790 0.69871 1.43121

Statistic p-value

Sum of Mean Jarque-Bera Normality test 9283.0086 <.0001

Squares Square White's Heteroscedasticity 603.00 <.0001

Model 25 32370 1294.78324 1464.35 Durbin-Watson 1.4631

Error 7497 6628.86481 0.88420 Pr > F AIC 20449 SIC 20629

Corrected Total 7522 38998 <.0001

Root MSE 0.94032 R-Square 0.8300 Power Statistic Pr > F

Dependent Mean 20.31236 Adj R-Sq 0.8295 2 108.3303 <.0001

Coeff Var 4.62930 Observations 7522 3 102.9735 <.0001

4 69.5834 <.0001

Model 6: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -20.22760 0.35449 -57.06 <.0001 0.39190 -51.61 <.0001 . 0

GDP 1 0.89283 0.00552 161.66 <.0001 0.00632 141.22 <.0001 0.85504 1.16954

GDP per capita 1 0.02537 0.00543 4.67 <.0001 0.00491 5.17 <.0001 0.59783 1.67271

Distance 1 -0.96301 0.01917 -50.24 <.0001 0.01988 -48.44 <.0001 0.60088 1.66423

EU 1 0.17908 0.02344 7.64 <.0001 0.02345 7.64 <.0001 0.72936 1.37106

1990 1 -0.26491 0.09083 -2.92 0.0036 0.07176 -3.69 0.0002 0.98502 101521

1991 1 -0.24167 0.09025 -2.68 0.0074 0.07039 -3.43 0.0006 0.98671 1.01347

1992 1 -0.15751 0.09030 -1.74 0.0811 0.07124 -2.21 0.0271 0.98547 1.01475

1993 1 -0.57571 0.11557 -4.98 <.0001 0.09273 -6.21 <.0001 0.60163 1.66216

1994 1 -0.12291 0.09130 -1.35 0.1783 0.07163 -1.72 0.0862 0.98586 1.01435

1995 1 0.02476 0.09305 0.27 0.7902 0.06614 0.37 0.7082 0.97132 1.02953

1996 1 -0.41270 0.08238 -5.01 <.0001 0.09524 -4.33 <.0001 0.96949 1.03148

1997 1 -0.12309 0.08133 -1.51 0.1302 0.06442 -1.91 0.0561 0.96848 1.03255

1998 1 -0.33544 0.07602 -4.41 <.0001 0.08588 -3.91 <.0001 0.96457 1.03674

1999 1 -0.16929 0.07604 -2.23 0.0260 0.06460 -2.62 0.0088 0.95681 1.04514

2000 1 -0.21563 0.07613 -2.83 0.0046 0.06486 -3.32 0.0009 0.95462 1.04754

2001 1 -0.24969 0.07586 -3.29 0.0010 0.06905 -3.62 0.0003 0.95428 1.04791

2002 1 -0.15487 0.07618 -2.03 0.0421 0.06782 -2.28 0.0224 0.95330 1.04899

2003 1 0.05247 0.07611 0.69 0.4906 0.06729 0.78 0.4355 0.95501 1.04711

2004 1 0.16732 0.07619 2.20 0.0281 0.06791 2.46 0.0138 0.95312 1.04919

2005 1 0.22082 0.07681 2.88 0.0041 0.06808 3.24 0.0012 0.95225 1.05015

2006 1 0.31047 0.07679 4.04 <.0001 0.06483 4.79 <.0001 0.95267 1.04968

2007 1 0.40277 0.07690 5.24 <.0001 0.06522 6.18 <.0001 0.94991 1.05273

Var 1 -0.17217 0.02646 -6.51 <.0001 0.02477 -6.95 <.0001 0.78651 1.27144

Contiguity 1 0.48737 0.03971 12.27 <.0001 0.03578 13.62 <.0001 0.54189 1.84540

Language 1 0.08535 0.04690 1.82 0.0688 0.04398 1.94 0.0523 0.70057 1.42742

Statistic p-value

Sum of Mean Jarque-Bera Normality test 119.4816 <.0001

Squares Square White's Heteroscedasticity 769.90 <.0001

Model 25 30628 1225.10048 1733.69 Durbin-Watson 1.4235

Error 7403 5231.27400 0.70664 Pr > F AIC 18528 SIC 18708

Corrected Total 7428 35859 <.0001

Root MSE 0.84062 R-Square 0.8541 Power Statistic Pr > F

Dependent Mean 20.37169 Adj R-Sq 0.8536 2 102.9193 <.0001

Coeff Var 412641 3 118.8370 <.0001

4 80.2938 <.0001

Source DF F Value

Ramsey's RESET Test

Analysis of Variance

Heteroscedasticity Consistent

Model 6: Second OLS - Linear Regression

Parameter Estimates
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Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.95062 0.66867 -29.84 <.0001 0.76704 -26.01 <.0001 . 0

GDP 1 0.90581 0.01131 80.09 <.0001 0.01324 68.42 <.0001 0.78903 1.26738

GDP per capita 1 -0.00699 0.00608 -1.15 0.2504 0.00446 -1.57 0.1170 0.92740 1.07829

Distance 1 -0.99284 0.03503 -28.34 <.0001 0.03323 -29.88 <.0001 0.47359 2.11154

EU 1 -0.03815 0.06759 -0.56 0.5725 0.05602 -0.68 0.4959 0.81282 1.23028

EMU 1 0.23744 0.04338 5.47 <.0001 0.04193 5.66 <.0001 0.56293 1.77643

Var 1 -0.14121 0.11327 -1.25 0.2126 0.08856 -1.59 0.1109 0.50587 1.97679

Contiguity 1 0.03613 0.06444 0.56 0.5751 0.04888 0.74 0.4599 0.44705 2.23689

Language 1 0.11047 0.07465 1.48 0.1390 0.07492 1.47 0.1405 0.59503 1.68060

Statistic p-value

Sum of Mean Jarque-Bera Normality test 4956.9660 <.0001

Squares Square White's Heteroscedasticity 204.31 <.0001

Model 8 7632.26459 954.03307 1472.47 Durbin-Watson 0.4554

Error 2452 1588.68425 0.64791 Pr > F AIC 5924.93 SIC 5977.21

Corrected Total 2460 9220.94884 <.0001

Root MSE 0.80493 R-Square 0.8277 Power Statistic Pr > F

Dependent Mean 21.09750 Adj R-Sq 0.8271 2 45.4407 <.0001

Coeff Var 3.81529 Observations 3 22.7118 <.0001

4 19.4374 <.0001

Parameter Variance

Variable DF Estimate Standard Error t Value Pr > |t| Standard Error t Value Pr > |t| Tolerance Inflation

Intercept 1 -19.28168 0.58096 -33.19 <.0001 0.59237 -32.55 <.0001 . 0

GDP 1 0.89265 0.00984 90.72 <.0001 0.00992 90.02 <.0001 0.78763 1.26963

GDP per capita 1 -0.00700 0.00519 -1.35 0.1774 0.00441 -1.59 0.1127 0.92707 1.07866

Distance 1 -0.98837 0.03009 -32.85 <.0001 0.03051 -32.39 <.0001 0.47347 2.11209

EU 1 0.01436 0.05778 0.25 0.8038 0.05415 0.27 0.7909 0.81106 1.23295

EMU 1 0.22426 0.03729 6.01 <.0001 0.03719 6.03 <.0001 0.56409 1.77278

Var 1 -0.17093 0.09691 -1.76 0.0779 0.08375 -2.04 0.0414 0.50765 1.96988

Contiguity 1 0.01972 0.05526 0.36 0.7212 0.04159 0.47 0.6355 0.44686 2.23783

Language 1 0.16019 0.06443 2.49 0.0130 0.06552 2.44 0.0146 0.59526 1.67995

Statistic p-value

Sum of Mean Jarque-Bera Normality test 73.91 <.0001

Squares Square White's Heteroscedasticity 290.52 <.0001

Model 8 7276.48933 909.56117 1927.63 Durbin-Watson 0.3613

Error 2412 1138.11542 0.47186 Pr > F AIC 5061.11 SIC 5113.24

Corrected Total 2420 8414.60476 <.0001

Root MSE 0.68692 R-Square 0.8647 Power Statistic Pr > F

Dependent Mean 21.15314 Adj R-Sq 0.8643 2 23.0393 <.0001

Coeff Var 3.24735 3 17.0534 <.0001

4 15.9334 <.0001

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Model 7: First OLS - Linear Regression

Parameter Estimates

Heteroscedasticity Consistent

Analysis of Variance

Source DF F Value

Ramsey's RESET Test

Model 7: Second OLS - Linear Regression
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Appendix II: Histograms and probability plots of residuals for Model 5 

 

First OLS including outliers 
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 Second OLS without outliers 
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Appendix III: Presentation of main models in the analysis – Fixed effect approach 

 

 

 

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -84.8594 9.7283 -8.72 <.0001

GDP 1 2.540911 0.2934 8.66 <.0001

GDP per capita 1 -1.44063 0.3163 -4.56 <.0001

Distance 0 0 . . .

EU 1 0.203162 0.0207 9.82 <.0001

EMU 1 0.092492 0.0219 4.23 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 901.4575 DFE 6691

No. Cross Sections 811 MSE 0.1347 Root MSE 0.3671

Time Series Length 18 R-Square 0.9769

Num DF Den DF F Value Pr > F

827 6691 52.57 <.0001

Model 1: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -48.0907 9.9383 -4.84 <.0001

GDP 1 1.358844 0.3013 4.51 <.0001

GDP per capita 1 -0.09574 0.3269 -0.29 0.7696

Distance 0 0 . . .

EU 1 0.148671 0.0206 7.21 <.0001

EMUrich 1 0.71718 0.0785 9.14 <.0001

EMU1_rich 1 0.336305 0.0269 12.51 <.0001

EMUm iddle 1 0.045143 0.0554 0.81 0.4152

EMU1_m iddle 1 0.046599 0.0253 1.81 0.0651

EMUpo o r 1 -0.00027 0.0543 -0.00 0.9961

EMU1_po o r 1 -0.08058 0.0232 -3.47 0.0005

Var 1 -0.06542 0.0164 -4.00 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 867.6352 DFE 6685

No. Cross Sections 811 MSE 0.1298 Root MSE 0.3603

Time Series Length 18 R-Square 0.9778

Num DF Den DF F Value Pr > F

827 6685 54.32 <.0001

Model 3: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient

Standard 

Error t Value Pr > |t| DF Coefficient

Standard 

Error t Value Pr > |t|

CS1 1 2.511904 0.8024 3.13 0.0018 CS71 1 0.457046 0.7262 0.63 0.5291

CS2 1 2.413446 0.8083 2.99 0.0028 CS72 1 -3.72693 0.1385 -26.92 <.0001

CS3 1 -1.76151 0.1550 -11.37 <.0001 CS73 1 -3.32991 0.1696 -19.63 <.0001

CS4 1 -0.49634 0.1379 -3.60 0.0003 CS74 1 0.351159 0.8155 0.43 0.6668

CS5 1 0.770338 0.5995 1.28 0.1989 CS75 1 -2.65966 0.1378 -19.30 <.0001

CS6 1 2.313835 0.9005 2.57 0.0102 CS76 1 -1.10305 0.4081 -2.70 0.0069

CS7 1 -0.91613 0.1630 -5.62 <.0001 CS77 1 -0.10723 0.7807 -0.14 0.8908

CS8 1 0.872409 0.4903 1.78 0.0752 CS78 1 -1.18105 0.5220 -2.26 0.0237

CS9 1 2.228681 0.8644 2.58 0.0099 CS79 1 -3.16357 0.1769 -17.88 <.0001

CS10 1 0.77053 0.6044 1.27 0.2024 CS80 1 -0.3023 0.5699 -0.53 0.5958

CS11 1 -1.17188 0.2374 -4.94 <.0001 CS81 1 -0.07639 0.6378 -0.12 0.9047

CS12 1 1.818694 0.6519 2.79 0.0053 CS82 1 -3.30121 0.1384 -23.85 <.0001

CS13 1 3.690706 0.7208 5.12 <.0001 CS83 1 2.817136 0.9005 3.13 0.0018

CS14 1 -1.72815 0.1595 -10.83 <.0001 CS84 1 4.370992 10198 4.29 <.0001

CS15 1 2.443661 0.8024 3.05 0.0023 CS85 1 4.095859 10278 3.99 <.0001

CS16 1 4.830483 0.9292 5.20 <.0001 CS86 1 0.586142 0.3229 1.82 0.0696

CS17 1 -0.76671 0.2370 -3.23 0.0012 CS87 1 0.1411 0.2480 0.57 0.5693

CS18 1 -0.22343 0.1746 -1.28 0.2007 CS88 1 2.336571 0.8155 2.87 0.0042

CS19 1 1.954322 0.7175 2.72 0.0065 CS89 1 0.067482 0.3375 0.20 0.8415

CS20 1 4.376825 10198 4.29 <.0001 CS90 1 3.468226 0.7041 4.93 <.0001

CS21 1 -0.95888 0.2502 -3.83 0.0001 CS91 1 4.654056 10838 4.29 <.0001

CS22 1 2.340739 0.6070 3.86 0.0001 CS92 1 2.510032 0.8204 3.06 0.0022

CS23 1 5.604624 0.9849 5.69 <.0001 CS93 1 0.707053 0.4366 1.62 0.1054

CS24 1 1.859883 0.7224 2.57 0.0101 CS94 1 3.879846 0.8702 4.46 <.0001

CS25 1 -0.4151 0.3432 -1.21 0.2265 CS95 1 4.690177 0.9393 4.99 <.0001

CS26 1 4.886075 0.7717 6.33 <.0001 CS96 1 1.838371 0.3305 5.56 <.0001

CS27 1 3.112367 0.8407 3.70 0.0002 CS97 1 -0.94011 0.1630 -5.77 <.0001

CS28 1 -0.11907 0.2432 -0.49 0.6245 CS98 1 -0.94977 0.2502 -3.80 0.0001

CS29 1 2.479961 0.8083 3.07 0.0022 CS99 1 -1.19888 0.2566 -4.67 <.0001

CS30 1 4.596684 0.9295 4.95 <.0001 CS100 1 -4.16504 0.5270 -7.90 <.0001

CS31 1 -0.87958 0.2432 -3.62 0.0003 CS101 1 -4.7445 0.6103 -7.77 <.0001

CS32 1 -0.69405 0.1789 -3.88 0.0001 CS102 1 -1.41173 0.1378 -10.24 <.0001

CS33 1 1.804703 0.7256 2.49 0.0129 CS103 1 -0.6814 0.3381 -2.02 0.0439

CS34 1 3.885618 10278 3.78 0.0002 CS104 1 -2.49513 0.1761 -14.17 <.0001

CS35 1 -1.05565 0.2566 -4.11 <.0001 CS105 1 -1.24609 0.3072 -4.06 <.0001

CS36 1 2.351918 0.6146 3.83 0.0001 CS106 1 -1.62285 0.1391 -11.67 <.0001

CS37 1 4.926911 0.9911 4.97 <.0001 CS107 1 -3.78894 0.4110 -9.22 <.0001

CS38 1 1.850377 0.7305 2.53 0.0113 CS108 1 -1.82766 0.1491 -12.25 <.0001

CS39 1 -0.32433 0.3506 -0.93 0.3549 CS109 1 -0.13302 0.1889 -0.70 0.4813

CS40 1 4.780868 0.7782 6.14 <.0001 CS110 1 -4.68722 0.5195 -9.02 <.0001

CS41 1 -0.08143 0.2503 -0.33 0.7449 CS111 1 1.460984 0.4903 2.98 0.0029

CS42 1 -1.74405 0.1550 -11.25 <.0001 CS112 1 2.582465 0.6072 4.25 <.0001

CS43 1 -0.86707 0.2370 -3.66 0.0003 CS113 1 2.321095 0.6146 3.78 0.0002

CS44 1 -1.20038 0.2432 -4.93 <.0001 CS114 1 -1.47022 0.1866 -7.88 <.0001

CS45 1 -4.68239 0.6258 -7.48 <.0001 CS115 1 -1.3199 0.2529 -5.22 <.0001

CS46 1 -2.20826 0.1385 -15.95 <.0001 CS116 1 2.834382 0.7041 4.03 <.0001

CS47 1 -0.23452 0.3229 -0.73 0.4677 CS117 1 -1.89615 0.1761 -10.76 <.0001

CS48 1 -4.26525 0.5270 -8.09 <.0001 CS118 1 2.309261 0.6704 3.44 0.0006

CS49 1 -1.94956 0.1866 -10.45 <.0001 CS119 1 0.819554 0.4129 1.98 0.0472

CS50 1 -1.23253 0.2931 -4.21 <.0001 CS120 1 -2.83707 0.1369 -20.72 <.0001

CS51 1 -1.40584 0.1391 -10.10 <.0001 CS121 1 1.764056 0.4609 3.83 0.0001

CS52 1 -3.37544 0.4261 -7.92 <.0001 CS122 1 1.937509 0.5285 3.67 0.0002

CS53 1 -1.52768 0.1437 -10.63 <.0001 CS123 1 -1.38123 0.1832 -7.54 <.0001

CS54 1 -4.27467 0.5349 -7.99 <.0001 CS124 1 1.592511 0.8644 1.84 0.0655

CS55 1 -0.19153 0.1379 -1.39 0.1649 CS125 1 5.328364 0.9849 5.41 <.0001

CS56 1 -0.27829 0.1746 -1.59 0.1110 CS126 1 4.850843 0.9911 4.89 <.0001

CS57 1 -0.57529 0.1789 -3.22 0.0013 CS127 1 0.095714 0.2931 0.33 0.7440

CS58 1 -4.402 0.6258 -7.03 <.0001 CS128 1 -0.41544 0.2222 -1.87 0.0616

CS59 1 -2.38109 0.1696 -14.04 <.0001 CS129 1 1.052835 0.7807 1.35 0.1775

CS60 1 -0.56999 0.2480 -2.30 0.0215 CS130 1 4.914988 10838 4.54 <.0001

CS61 1 -4.64577 0.6103 -7.61 <.0001 CS131 1 -0.98103 0.3072 -3.19 0.0014

CS62 1 -1.65995 0.2529 -6.56 <.0001 CS132 1 3.405176 0.6704 5.08 <.0001

CS63 1 -0.73173 0.2222 -3.29 0.0010 CS133 1 2.498013 0.7854 3.18 0.0015

CS64 1 -1.99298 0.1689 -11.80 <.0001 CS134 1 -0.3896 0.4036 -0.97 0.3344

CS65 1 -4.22675 0.5080 -8.32 <.0001 CS135 1 4.739031 0.8336 5.69 <.0001

CS66 1 -1.12288 0.1444 -7.77 <.0001 CS136 1 2.156725 0.8979 2.40 0.0163

CS67 1 -0.02437 0.1424 -0.17 0.8641 CS137 1 1.085153 0.2998 3.62 0.0003

CS68 1 -4.58939 0.6182 -7.42 <.0001 CS138 1 0.417813 0.6044 0.69 0.4894

CS69 1 -0.31439 0.5995 -0.52 0.6000 CS139 1 1.938079 0.7224 2.68 0.0073

CS70 1 0.426963 0.7175 0.60 0.5518 CS140 1 1.61504 0.7305 2.21 0.0271

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects)
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DF Coefficient

Standard 

Error t Value Pr > |t| DF Coefficient

Standard 

Error t Value Pr > |t|

CS141 1 -1.72789 0.1391 -12.42 <.0001 CS211 1 1.296448 0.5354 2.42 0.0155

CS142 1 -2.29493 0.1676 -13.70 <.0001 CS212 1 3.46157 0.8304 4.17 <.0001

CS143 1 -0.55717 0.5220 -1.07 0.2858 CS213 1 -0.9848 0.1509 -6.53 <.0001

CS144 1 1.822299 0.8204 2.22 0.0264 CS214 1 9.098753 14695 6.19 <.0001

CS145 1 -2.81563 0.1391 -20.25 <.0001 CS215 1 2.832717 0.4251 6.66 <.0001

CS146 1 0.380653 0.4129 0.92 0.3566 CS216 1 2.488199 0.7977 3.12 0.0018

CS147 1 1.686832 0.7854 2.15 0.0318 CS217 1 1.61297 0.5385 3.00 0.0027

CS148 1 -0.28183 0.1796 -1.57 0.1167 CS218 1 -0.42698 0.1954 -2.19 0.0289

CS149 1 1.172542 0.5749 2.04 0.0414 CS219 1 2.375411 0.5871 4.05 <.0001

CS150 1 1.156631 0.6425 1.80 0.0719 CS220 1 2.539675 0.6708 3.79 0.0002

CS151 1 -1.88983 0.1394 -13.56 <.0001 CS221 1 -0.49937 0.1510 -3.31 0.0009

CS152 1 -1.79464 0.2374 -7.56 <.0001 CS222 1 6.35324 15393 4.13 <.0001

CS153 1 -0.96394 0.3432 -2.81 0.0050 CS223 1 7.801579 14695 5.31 <.0001

CS154 1 -1.27824 0.3506 -3.65 0.0003 CS224 1 6.944506 16608 4.18 <.0001

CS155 1 -3.56994 0.4261 -8.38 <.0001 CS225 1 7.064561 16677 4.24 <.0001

CS156 1 -4.77546 0.5080 -9.40 <.0001 CS226 1 3.984428 0.9466 4.21 <.0001

CS157 1 -1.91405 0.1755 -10.90 <.0001 CS227 1 3.421225 0.8647 3.96 <.0001

CS158 1 -0.37261 0.4361 -0.85 0.3929 CS228 1 4.830836 14556 3.32 0.0009

CS159 1 -5.28829 0.4110 -12.87 <.0001 CS229 1 6.680928 17576 3.80 0.0001

CS160 1 -2.02845 0.1369 -14.82 <.0001 CS230 1 3.080514 0.9652 3.19 0.0014

CS161 1 -0.88123 0.4036 -2.18 0.0290 CS231 1 5.77423 13408 4.31 <.0001

CS162 1 0.419106 0.1809 11720 0.0205 CS232 1 6.311689 17245 3.66 0.0003

CS163 1 -1.67886 0.2135 -7.86 <.0001 CS233 1 5.697578 14583 3.91 <.0001

CS164 1 -1.09051 0.2712 -4.02 <.0001 CS234 1 3.503034 10704 3.27 0.0011

CS165 1 -4.27982 0.4187 -10.22 <.0001 CS235 1 6.480789 15094 4.29 <.0001

CS166 1 1.903857 0.6519 2.92 0.0035 CS236 1 6.694153 15782 4.24 <.0001

CS167 1 4.755112 0.7717 6.16 <.0001 CS237 1 3.246456 0.9569 3.39 0.0007

CS168 1 4.834539 0.7782 6.21 <.0001 CS238 1 3.200156 0.7977 4.01 <.0001

CS169 1 -1.44085 0.1437 -10.03 <.0001 CS239 1 6.262612 17245 3.63 0.0003

CS170 1 -1.4203 0.1444 -9.83 <.0001 CS240 1 -1.2083 0.1954 -6.19 <.0001

CS171 1 0.929699 0.5699 1.63 0.1029 CS241 1 1.481238 0.6188 2.39 0.0167

CS172 1 3.305418 0.8702 3.80 0.0001 CS242 1 6.183131 15379 4.02 <.0001

CS173 1 -1.62469 0.1491 -10.89 <.0001 CS243 1 2.312935 0.7372 3.14 0.0017

CS174 1 1.807657 0.4609 3.92 <.0001 CS244 1 6.417515 16591 3.87 0.0001

CS175 1 5.268269 0.8336 6.32 <.0001 CS245 1 2.644552 0.7447 3.55 0.0004

CS176 1 1.167409 0.5749 2.03 0.0423 CS246 1 6.076804 16667 3.65 0.0003

CS177 1 -0.97934 0.2135 -4.59 <.0001 CS247 1 -0.49833 0.1571 -3.17 0.0015

CS178 1 2.471565 0.6901 3.58 0.0003 CS248 1 3.916428 0.9448 4.15 <.0001

CS179 1 -0.80373 0.1462 -5.50 <.0001 CS249 1 -0.90307 0.1773 -5.09 <.0001

CS180 1 3.400568 0.7208 4.72 <.0001 CS250 1 3.493664 0.8642 4.04 <.0001

CS181 1 3.157723 0.8407 3.76 0.0002 CS251 1 -0.90645 0.5386 -1.68 0.0924

CS182 1 -0.38024 0.1424 -2.67 0.0076 CS252 1 4.978014 0.8307 5.99 <.0001

CS183 1 1.545833 0.6378 2.42 0.0154 CS253 1 7.349573 17543 4.19 <.0001

CS184 1 3.309466 0.9393 3.52 0.0004 CS254 1 -1.48756 0.1583 -9.40 <.0001

CS185 1 -0.40008 0.1889 -2.12 0.0342 CS255 1 2.572205 0.9644 2.67 0.0077

CS186 1 1.631589 0.5285 3.09 0.0020 CS256 1 3.02418 0.4274 7.08 <.0001

CS187 1 2.613493 0.8979 2.91 0.0036 CS257 1 6.250213 13384 4.67 <.0001

CS188 1 1.738264 0.6425 2.71 0.0068 CS258 1 1.247397 0.5405 2.31 0.0210

CS189 1 -0.47635 0.2712 -1.76 0.0791 CS259 1 4.620429 14561 3.17 0.0015

CS190 1 2.339163 0.6901 3.39 0.0007 CS260 1 2.44814 10699 2.29 0.0222

CS191 1 -0.81112 0.1834 -4.42 <.0001 CS261 1 2.592249 0.5904 4.39 <.0001

CS192 1 -2.17219 0.1595 -13.62 <.0001 CS262 1 4.96482 15086 3.29 0.0010

CS193 1 -0.53942 0.2432 -2.22 0.0266 CS263 1 2.222204 0.6560 3.39 0.0007

CS194 1 -0.59196 0.2503 -2.37 0.0181 CS264 1 6.780877 15761 4.30 <.0001

CS195 1 -4.41666 0.5349 -8.26 <.0001 CS265 1 -0.85352 0.1585 -5.39 <.0001

CS196 1 -5.01471 0.6182 -8.11 <.0001 CS266 1 2.407771 0.9559 2.52 0.0118

CS197 1 -2.50461 0.1384 -18.09 <.0001 CS267 1 3.086947 0.6206 4.97 <.0001

CS198 1 1.993182 0.3305 6.03 <.0001 CS268 1 3.625042 0.6234 5.81 <.0001

CS199 1 -5.00519 0.5195 -9.63 <.0001 CS269 1 6.615579 16642 3.98 <.0001

CS200 1 -1.49943 0.1819 -8.24 <.0001 CS270 1 -0.20648 0.2655 -0.78 0.4368

CS201 1 -0.21511 0.2998 -0.72 0.4731 CS271 1 4.274223 0.7979 5.36 <.0001

CS202 1 -1.97304 0.1394 -14.16 <.0001 CS272 1 -1.83384 0.1868 -9.82 <.0001

CS203 1 -4.10773 0.4187 -9.81 <.0001 CS273 1 1.958816 0.5535 3.54 0.0004

CS204 1 -1.02579 0.1462 -7.02 <.0001 CS274 1 1.953197 0.5564 3.51 0.0005

CS205 1 -0.86763 0.1834 -4.73 <.0001 CS275 1 7.018677 15943 4.40 <.0001

CS206 1 3.076291 0.8469 3.63 0.0003 CS276 1 -0.35177 0.2181 -1.61 0.1069

CS207 1 -0.14687 0.1794 -0.82 0.4129 CS277 1 2.645251 0.7297 3.63 0.0003

CS208 1 3.006529 0.8469 3.55 0.0004 CS278 1 2.927489 0.6585 4.45 <.0001

CS209 1 -0.44427 0.1794 -2.48 0.0133 CS279 1 -1.16684 0.1972 -5.92 <.0001

CS210 1 -0.66585 0.1717 -3.88 0.0001 CS280 1 3.135495 0.6206 5.05 <.0001

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects) cont'd
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DF Coefficient

Standard 

Error t Value Pr > |t| DF Coefficient

Standard 

Error t Value Pr > |t|

CS281 1 1.860709 0.5535 3.36 0.0008 CS351 1 1.929892 0.5951 3.24 0.0012

CS282 1 2.103152 0.7372 2.85 0.0043 CS352 1 1.9459 0.6547 2.97 0.0030

CS283 1 1.927354 0.7464 2.58 0.0098 CS353 1 -2.02289 0.2175 -9.30 <.0001

CS284 1 -1.87739 0.1711 -10.97 <.0001 CS354 1 -1.7774 0.1732 -10.26 <.0001

CS285 1 -0.63278 0.1901 -3.33 0.0009 CS355 1 4.927781 16642 2.96 0.0031

CS286 1 0.17019 0.5421 0.31 0.7536 CS356 1 6.878739 15943 4.31 <.0001

CS287 1 2.668813 0.5528 4.83 <.0001 CS357 1 4.349877 15877 2.74 0.0062

CS288 1 6.228534 15877 3.92 <.0001 CS358 1 9.262064 17840 5.19 <.0001

CS289 1 2.392193 0.8293 2.88 0.0039 CS359 1 7.320352 17932 4.08 <.0001

CS290 1 -1.78713 0.1722 -10.38 <.0001 CS360 1 2.45307 10694 2.29 0.0218

CS291 1 5.888823 14642 4.02 <.0001 CS361 1 3.838693 0.9897 3.88 0.0001

CS292 1 0.996467 0.4295 2.32 0.0204 CS362 1 5.332133 15814 3.37 0.0008

CS293 1 1.75312 0.7943 2.21 0.0273 CS363 1 4.126613 15904 2.59 0.0095

CS294 1 0.33695 0.2230 1.51 0.1308 CS364 1 6.898744 18783 3.67 0.0002

CS295 1 0.323524 0.5435 0.60 0.5517 CS365 1 0.414409 10903 0.38 0.7039

CS296 1 5.481838 0.7255 7.56 <.0001 CS366 1 9.131033 25193 3.62 0.0003

CS297 1 -1.56245 0.2124 -7.36 <.0001 CS367 1 7.84455 14630 5.36 <.0001

CS298 1 1.599933 0.5921 2.70 0.0069 CS368 1 9.10762 18394 4.95 <.0001

CS299 1 2.028202 0.6520 3.11 0.0019 CS369 1 4.149958 11948 3.47 0.0005

CS300 1 -2.5435 0.2123 -11.98 <.0001 CS370 1 7.36928 15820 4.66 <.0001

CS301 1 -1.77886 0.1710 -10.40 <.0001 CS371 1 4.478914 17691 2.53 0.0114

CS302 1 2.12973 0.7372 2.89 0.0039 CS372 1 3.805608 11963 3.18 0.0015

CS303 1 2.116212 0.7400 2.86 0.0043 CS373 1 6.517607 16344 3.99 <.0001

CS304 1 1.021189 17840 5.72 <.0001 CS374 1 7.311511 16932 4.32 <.0001

CS305 1 0.444561 0.3653 1.22 0.2237 CS375 1 1.250437 10093 1.24 0.2154

CS306 1 2.711054 0.9159 2.96 0.0031 CS376 1 4.874576 10805 4.51 <.0001

CS307 1 4.250157 12143 3.50 0.0005 CS377 1 2.447877 0.8293 2.95 0.0032

CS308 1 -1.70116 0.2304 -7.38 <.0001 CS378 1 2.247105 0.8321 2.70 0.0069

CS309 1 1.973041 0.7464 2.64 0.0082 CS379 1 8.80303 18783 4.69 <.0001

CS310 1 2.59671 0.7493 3.47 0.0005 CS380 1 -0.13536 0.4499 -0.30 0.7635

CS311 1 8.499922 17932 4.74 <.0001 CS381 1 2.546528 10087 2.52 0.0116

CS312 1 0.495653 0.3742 1.32 0.1853 CS382 1 -0.86225 0.2936 -2.94 0.0033

CS313 1 2.72629 0.9253 2.95 0.0032 CS383 1 -1.64012 0.1722 -9.52 <.0001

CS314 1 -0.94217 0.2378 -3.96 <.0001 CS384 1 -1.2586 0.1748 -7.20 <.0001

CS315 1 -1.90917 0.1711 -11.16 <.0001 CS385 1 3.162604 10903 2.90 0.0037

CS316 1 -1.77354 0.1733 -10.23 <.0001 CS386 1 -3.76427 0.4175 -9.02 <.0001

CS317 1 3.106355 10694 2.90 0.0037 CS387 1 -0.56607 0.2706 -2.09 0.0365

CS318 1 -4.13043 0.4366 -9.46 <.0001 CS388 1 -4.48677 0.5961 -7.53 <.0001

CS319 1 -1.18607 0.2503 -4.74 <.0001 CS389 1 6.106582 14642 4.17 <.0001

CS320 1 -4.96394 0.6160 -8.06 <.0001 CS390 1 5.734794 14666 3.91 <.0001

CS321 1 -0.65199 0.1901 -3.43 0.0006 CS391 1 11.65216 25193 4.63 <.0001

CS322 1 -0.73277 0.1908 -3.84 0.0001 CS392 1 3.684056 10711 3.44 0.0006

CS323 1 3.754174 0.9897 3.79 0.0002 CS393 1 6.151364 16451 3.74 0.0002

CS324 1 -3.36291 0.5113 -6.58 <.0001 CS394 1 2.285078 0.8881 2.57 0.0101

CS325 1 -4.77372 0.6931 -6.89 <.0001 CS395 1 1.281569 0.4295 2.98 0.0029

CS326 1 -0.9727 0.5421 -1.79 0.0728 CS396 1 1.27706 0.4325 2.95 0.0032

CS327 1 -0.70506 0.5453 -1.29 0.1961 CS397 1 7.273584 14630 4.97 <.0001

CS328 1 4.102617 15814 2.59 0.0095 CS398 1 -1.13694 0.1744 -6.52 <.0001

CS329 1 2.298403 14543 1.58 0.1140 CS399 1 1.60673 0.6019 2.67 0.0076

CS330 1 -3.02644 0.2146 -14.11 <.0001 CS400 1 -2.26542 0.2655 -8.53 <.0001

CS331 1 -0.12002 0.7181 -0.17 0.8673 CS401 1 2.347034 0.7943 2.95 0.0031

CS332 1 -2.39737 0.2067 -11.60 <.0001 CS402 1 0.20959 0.7969 0.26 0.7925

CS333 1 3.381287 0.6234 5.42 <.0001 CS403 1 9.838407 18394 5.36 <.0001

CS334 1 1.842261 0.5564 3.31 0.0009 CS404 1 -0.14209 0.4164 -0.34 0.7330

CS335 1 2.532098 0.5528 4.58 <.0001 CS405 1 1.468157 0.9732 1.51 0.1314

CS336 1 2.160108 0.7400 2.92 0.0035 CS406 1 -1.41313 0.2652 -5.33 <.0001

CS337 1 2.436237 0.7493 3.25 0.0012 CS407 1 -0.64687 0.2655 -2.44 0.0149

CS338 1 -1.67305 0.1733 -9.65 <.0001 CS408 1 -0.71753 0.2181 -3.29 0.0010

CS339 1 -0.6205 0.1908 -3.25 0.0012 CS409 1 0.270183 0.2230 1.21 0.2256

CS340 1 0.525336 0.5453 0.96 0.3354 CS410 1 0.604631 0.3653 1.66 0.0979

CS341 1 5.659167 15904 3.56 0.0004 CS411 1 -0.34162 0.3742 -0.91 0.3613

CS342 1 2.52536 0.8321 3.04 0.0024 CS412 1 -4.39296 0.4366 -10.06 <.0001

CS343 1 -1.40659 0.1748 -8.05 <.0001 CS413 1 -3.50332 0.5113 -6.85 <.0001

CS344 1 5.093799 14666 3.47 0.0005 CS414 1 -2.67868 0.2146 -12.48 <.0001

CS345 1 1.175333 0.4325 2.72 0.0066 CS415 1 -0.0485 0.2285 -0.21 0.8319

CS346 1 1.278989 0.7969 1.61 0.1085 CS416 1 4.813652 11948 4.03 <.0001

CS347 1 -0.22301 0.2285 -0.98 0.3291 CS417 1 -0.75126 0.4499 -1.67 0.0950

CS348 1 0.967806 0.5469 1.77 0.0769

CS349 1 4.226433 0.7291 5.80 <.0001

CS350 1 -1.26906 0.2157 -5.88 <.0001

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects) cont'd
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CS418 1 -4.17743 0.4175 -10.01 <.0001 CS488 1 -2.08326 0.2652 -7.85 <.0001

CS419 1 2.694617 10711 2.52 0.0119 CS489 1 -4.95573 0.5081 -9.75 <.0001

CS420 1 -1.52757 0.1744 -8.76 <.0001 CS490 1 -2.74228 0.2119 -12.94 <.0001

CS421 1 0.456381 0.4164 1.10 0.2731 CS491 1 -2.21703 0.2429 -9.13 <.0001

CS422 1 -1.89094 0.2184 -8.66 <.0001 CS492 1 -4.6838 0.4957 -9.45 <.0001

CS423 1 1.191415 0.3614 3.30 0.0010 CS493 1 -2.49176 0.1898 -13.13 <.0001

CS424 1 -4.29818 0.3236 -13.28 <.0001 CS494 1 -2.14656 0.1898 -11.31 <.0001

CS425 1 -0.25867 0.2450 -1.06 0.2911 CS495 1 -4.96505 0.6051 -8.21 <.0001

CS426 1 -1.30512 0.2906 -4.49 <.0001 CS496 1 -2.28329 0.1710 -13.35 <.0001

CS427 1 -5.01602 0.5081 -9.87 <.0001 CS497 1 -2.33104 0.1732 -13.46 <.0001

CS428 1 -4.45456 0.4262 -10.45 <.0001 CS498 1 4.161021 10805 3.85 0.0001

CS429 1 -0.5325 0.5435 -0.98 0.3272 CS499 1 -4.72837 0.4262 -11.09 <.0001

CS430 1 0.033965 0.5469 0.06 0.9505 CS500 1 -1.90939 0.2580 -7.40 <.0001

CS431 1 5.539335 15820 3.50 0.0005 CS501 1 -5.27963 0.6051 -8.72 <.0001

CS432 1 -2.66856 0.2184 -12.22 <.0001 CS502 1 4.176476 10274 4.07 <.0001

CS433 1 0.278602 0.7196 0.39 0.6986 CS503 1 0.036188 0.2061 0.18 0.8606

CS434 1 -3.41916 0.2119 -16.13 <.0001 CS504 1 8.463674 21821 3.88 0.0001

CS435 1 4.420369 0.7979 5.54 <.0001 CS505 1 4.36835 10077 4.33 <.0001

CS436 1 2.521374 0.7297 3.46 0.0006 CS506 1 5.889666 15347 3.84 0.0001

CS437 1 5.160397 0.7255 7.11 <.0001 CS507 1 0.956503 0.8863 1.08 0.2805

CS438 1 3.050118 0.9159 3.33 0.0009 CS508 1 5.052833 13735 3.68 0.0002

CS439 1 3.012078 0.9253 3.26 0.0011 CS509 1 5.121237 12142 4.22 <.0001

CS440 1 -1.11357 0.2503 -4.45 <.0001 CS510 1 4.023347 10544 3.82 0.0001

CS441 1 0.088603 0.1999 0.44 0.6576 CS511 1 2.967157 0.9249 3.21 0.0013

CS442 1 1.206277 0.7181 1.68 0.0931 CS512 1 7.069241 15657 4.51 <.0001

CS443 1 4.41367 0.7291 6.05 <.0001 CS513 1 6.395393 11002 5.81 <.0001

CS444 1 6.199238 17691 3.50 0.0005 CS514 1 5.584557 13040 4.28 <.0001

CS445 1 2.127938 10087 2.11 0.0349 CS515 1 4.906089 11451 4.28 <.0001

CS446 1 -0.2932 0.2660 -1.10 0.2704 CS516 1 3.656194 0.9858 3.71 0.0002

CS447 1 6.607282 16451 4.02 <.0001 CS517 1 3.225572 0.8569 3.76 0.0002

CS448 1 1.764726 0.6019 2.93 0.0034 CS518 1 6.831451 14961 4.57 <.0001

CS449 1 2.262566 0.9732 2.32 0.0201 CS519 1 2.905872 13735 2.12 0.0344

CS450 1 1.391686 0.3614 3.85 0.0001 CS520 1 3.060593 13040 2.35 0.0190

CS451 1 0.628481 0.7196 0.87 0.3825 CS521 1 3.037086 13000 2.34 0.0195

CS452 1 -0.84815 0.3540 -2.40 0.0166 CS522 1 3.660236 14914 2.45 0.0141

CS453 1 2.254534 0.7690 2.93 0.0034 CS523 1 6.526444 18909 3.45 0.0006

CS454 1 2.722884 0.8296 3.28 0.0010 CS524 1 3.165007 15019 2.11 0.0351

CS455 1 -1.37592 0.2429 -5.66 <.0001 CS525 1 -0.21041 0.7841 -0.27 0.7884

CS456 1 -1.43907 0.2580 -5.58 <.0001 CS526 1 -0.358 0.7096 -0.50 0.6139

CS457 1 -1.78222 0.2124 -8.39 <.0001 CS527 1 5.816138 12921 4.50 <.0001

CS458 1 -1.748 0.2157 -8.10 <.0001 CS528 1 1.526169 13039 1.17 0.2419

CS459 1 3.511942 11963 2.94 0.0033 CS529 1 6.416194 23472 2.73 0.0063

CS460 1 -4.13206 0.3236 -12.77 <.0001 CS530 1 4.99142 15811 3.16 0.0016

CS461 1 -0.74147 0.3540 -2.09 0.0362 CS531 1 -0.42588 0.8070 -0.53 0.5977

CS462 1 -4.52242 0.4957 -9.12 <.0001 CS532 1 5.175056 17293 2.99 0.0028

CS463 1 1.494828 0.5921 2.52 0.0116 CS533 1 4.869016 15977 3.05 0.0023

CS464 1 1.603417 0.5951 2.69 0.0071 CS534 1 3.91051 22184 1.76 0.0780

CS465 1 8.908129 16344 5.45 <.0001 CS535 1 1.05724 22447 4.71 <.0001

CS466 1 -0.27132 0.2450 -1.11 0.2681 CS536 1 2.435905 11711 2.08 0.0376

CS467 1 1.77054 0.7690 2.30 0.0213 CS537 1 3.605012 15526 2.32 0.0203

CS468 1 -1.83326 0.1898 -9.66 <.0001 CS538 1 -1.28997 0.9128 -1.41 0.1576

CS469 1 2.051114 0.6520 3.15 0.0017 CS539 1 0.819214 12903 0.63 0.5255

CS470 1 2.028709 0.6547 3.10 0.0020 CS540 1 4.394142 14796 2.97 0.0030

CS471 1 6.787358 16932 4.01 <.0001 CS541 1 5.027183 17759 2.83 0.0047

CS472 1 -0.58649 0.2906 -2.02 0.0436 CS542 1 -0.85662 0.9114 -0.94 0.3473

CS473 1 2.644172 0.8296 3.19 0.0014 CS543 1 2.966145 13441 2.21 0.0274

CS474 1 -1.13494 0.1898 -5.98 <.0001 CS544 1 3.018047 14063 2.15 0.0319

CS475 1 -2.27028 0.1868 -12.15 <.0001 CS545 1 -4.5589 0.7320 -6.23 <.0001

CS476 1 -2.04783 0.1972 -10.38 <.0001 CS546 1 1.494196 0.7966 1.88 0.0607

CS477 1 -3.0405 0.2123 -14.32 <.0001 CS547 1 4.284778 13000 3.30 0.0010

CS478 1 -1.19513 0.2355 -5.08 <.0001 CS548 1 4.861139 11417 4.26 <.0001

CS479 1 -1.9803 0.2427 -8.16 <.0001 CS549 1 4.10567 0.9831 4.18 <.0001

CS480 1 -5.3367 0.6160 -8.66 <.0001 CS550 1 3.509098 0.8543 4.11 <.0001

CS481 1 -5.16202 0.6931 -7.45 <.0001 CS551 1 5.364019 14922 3.59 0.0003

CS482 1 -1.95006 0.2067 -9.44 <.0001 CS552 1 4.797146 10278 4.67 <.0001

CS483 1 -2.46146 0.2175 -11.32 <.0001 CS553 1 6.380794 14914 4.28 <.0001

CS484 1 1.824534 10093 1.81 0.0707 CS554 1 6.59485 13318 4.95 <.0001

CS485 1 -1.04115 0.2936 -3.55 0.0004 CS555 1 5.719576 11714 4.88 <.0001

CS486 1 -4.91758 0.5961 -8.25 <.0001 CS556 1 4.854567 10413 4.66 <.0001

CS487 1 -2.77504 0.2655 -10.45 <.0001 CS557 1 7.670214 16840 4.55 <.0001

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects) cont'd
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CS558 1 3.732875 12142 3.07 0.0021 CS628 1 1.187503 0.6534 1.82 0.0692

CS559 1 3.940132 11451 3.44 0.0006 CS629 1 0.208991 0.5036 0.41 0.6782

CS560 1 7.616499 18909 4.03 <.0001 CS630 1 -0.41763 0.3886 -1.07 0.2826

CS561 1 3.465055 11417 3.04 0.0024 CS631 1 4.997955 0.9959 5.02 <.0001

CS562 1 6.545843 13318 4.92 <.0001 CS632 1 2.133442 0.5444 3.92 <.0001

CS563 1 8.677746 13423 6.46 <.0001 CS633 1 2.157596 10544 2.05 0.0408

CS564 1 -0.16341 0.6310 -0.26 0.7957 CS634 1 2.385011 0.9858 2.42 0.0156

CS565 1 0.57957 0.5584 1.04 0.2994 CS635 1 8.084142 17293 4.67 <.0001

CS566 1 2.380364 11335 2.10 0.0358 CS636 1 2.326839 0.9831 2.37 0.0180

CS567 1 5.030177 11458 4.39 <.0001 CS637 1 5.594349 11714 4.78 <.0001

CS568 1 1.126242 21862 5.15 <.0001 CS638 1 1.068702 15700 6.81 <.0001

CS569 1 5.146797 14211 3.62 0.0003 CS639 1 5.284958 11820 4.47 <.0001

CS570 1 -0.38548 0.6534 -0.59 0.5552 CS640 1 -1.36253 0.4823 -2.83 0.0047

CS571 1 1.08885 15700 6.94 <.0001 CS641 1 -0.34782 0.4143 -0.84 0.4012

CS572 1 9.102783 14388 6.33 <.0001 CS642 1 0.509943 0.9746 0.52 0.6008

CS573 1 5.616362 20571 2.73 0.0063 CS643 1 2.297964 0.9875 2.33 0.0200

CS574 1 8.132593 20842 3.90 <.0001 CS644 1 1.086709 20241 5.37 <.0001

CS575 1 3.675227 10128 3.63 0.0003 CS645 1 4.816546 12602 3.82 0.0001

CS576 1 6.841037 13925 4.91 <.0001 CS646 1 -1.17423 0.5036 -2.33 0.0198

CS577 1 1.816954 0.7589 2.39 0.0167 CS647 1 8.5747 12789 6.70 <.0001

CS578 1 2.180877 11321 1.93 0.0541 CS648 1 4.724108 18947 2.49 0.0127

CS579 1 4.242867 13208 3.21 0.0013 CS649 1 8.893305 19225 4.63 <.0001

CS580 1 4.960484 16159 3.07 0.0022 CS650 1 2.068309 0.8546 2.42 0.0155

CS581 1 0.251546 0.7558 0.33 0.7393 CS651 1 5.056598 12316 4.11 <.0001

CS582 1 6.880314 11850 5.81 <.0001 CS652 1 1.453888 0.6076 2.39 0.0167

CS583 1 3.716217 12468 2.98 0.0029 CS653 1 1.583445 0.9736 1.63 0.1039

CS584 1 0.859746 0.5849 1.47 0.1416 CS654 1 3.482324 11614 3.00 0.0027

CS585 1 0.668331 0.6430 1.04 0.2987 CS655 1 4.10283 14549 2.82 0.0048

CS586 1 6.419228 15019 4.27 <.0001 CS656 1 -0.8123 0.6023 -1.35 0.1775

CS587 1 8.79497 13423 6.55 <.0001 CS657 1 4.873487 10255 4.75 <.0001

CS588 1 6.43111 11820 5.44 <.0001 CS658 1 3.443125 10868 3.17 0.0015

CS589 1 5.060569 10518 4.81 <.0001 CS659 1 -2.92918 0.4460 -6.57 <.0001

CS590 1 5.638764 16945 3.33 0.0009 CS660 1 0.266536 0.4936 0.54 0.5892

CS591 1 4.339643 12279 3.53 0.0004 CS661 1 1.432366 0.9249 1.55 0.1215

CS592 1 2.018203 0.7841 2.57 0.0101 CS662 1 2.690779 0.8569 3.14 0.0017

CS593 1 0.755757 0.6310 1.20 0.2311 CS663 1 6.175501 15977 3.87 0.0001

CS594 1 -0.48299 0.4823 -1.00 0.3167 CS664 1 2.295178 0.8543 2.69 0.0072

CS595 1 -0.9087 0.3691 -2.46 0.0138 CS665 1 5.172765 10413 4.97 <.0001

CS596 1 4.48079 0.9727 4.61 <.0001 CS666 1 9.679162 14388 6.73 <.0001

CS597 1 1.045362 0.5226 2.00 0.0455 CS667 1 3.876322 10518 3.69 0.0002

CS598 1 2.079022 0.7096 2.93 0.0034 CS668 1 -0.61788 0.3691 -1.67 0.0941

CS599 1 1.65161 0.5584 2.96 0.0031 CS669 1 -0.7149 0.3097 -2.31 0.0210

CS600 1 0.614226 0.4143 1.48 0.1383 CS670 1 0.215281 0.8458 0.25 0.7991

CS601 1 -0.0739 0.3097 -0.24 0.8114 CS671 1 2.114909 0.8588 2.46 0.0138

CS602 1 3.238208 0.8970 3.61 0.0003 CS672 1 1.02576 18921 5.42 <.0001

CS603 1 1.271865 0.4527 2.81 0.0050 CS673 1 3.385634 11297 3.00 0.0027

CS604 1 7.461775 12921 5.77 <.0001 CS674 1 -1.30707 0.3886 -3.36 0.0008

CS605 1 1.735404 11335 1.53 0.1258 CS675 1 9.267883 12789 7.25 <.0001

CS606 1 1.118217 0.9746 1.15 0.2513 CS676 1 5.246254 17629 2.98 0.0029

CS607 1 0.215495 0.8458 0.25 0.7989 CS677 1 7.257839 17907 4.05 <.0001

CS608 1 5.721184 14843 3.85 0.0001 CS678 1 2.255961 0.7271 3.10 0.0019

CS609 1 2.98179 10196 2.92 0.0035 CS679 1 4.629084 11011 4.20 <.0001

CS610 1 5.218198 13039 4.00 <.0001 CS680 1 1.566906 0.4877 3.21 0.0013

CS611 1 4.916056 11458 4.29 <.0001 CS681 1 1.483384 0.8450 1.76 0.0792

CS612 1 3.947306 0.9875 4.00 <.0001 CS682 1 2.6541 10316 2.57 0.0101

CS613 1 3.233396 0.8588 3.76 0.0002 CS683 1 3.451768 13238 2.61 0.0091

CS614 1 5.00884 14962 3.35 0.0008 CS684 1 -0.52899 0.4811 -1.10 0.2715

CS615 1 5.511567 10318 5.34 <.0001 CS685 1 4.00375 0.8962 4.47 <.0001

CS616 1 8.31751 23472 3.54 0.0004 CS686 1 2.905693 0.9571 3.04 0.0024

CS617 1 8.394237 20241 4.15 <.0001 CS687 1 -0.83328 0.3443 -2.42 0.0155

CS618 1 8.843524 18921 4.67 <.0001 CS688 1 -0.67299 0.3791 -1.78 0.0759

CS619 1 1.24337 25408 4.89 <.0001 CS689 1 1.072882 22184 4.84 <.0001

CS620 1 5.960306 20714 2.88 0.0040 CS690 1 8.729549 20571 4.24 <.0001

CS621 1 6.098056 15811 3.86 0.0001 CS691 1 7.499817 18947 3.96 <.0001

CS622 1 4.8599 14211 3.42 0.0006 CS692 1 7.61444 17629 4.32 <.0001

CS623 1 2.908948 12602 2.31 0.0210 CS693 1 1.034215 24117 4.29 <.0001

CS624 1 2.312218 11297 2.05 0.0407 CS694 1 8.803287 19425 4.53 <.0001

CS625 1 7.177257 17738 4.05 <.0001 CS695 1 4.628965 15657 2.96 0.0031

CS626 1 3.576932 13067 2.74 0.0062 CS696 1 5.656395 14961 3.78 0.0002

CS627 1 3.13479 0.8070 3.88 0.0001 CS697 1 1.028307 22447 4.58 <.0001

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects) cont'd
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CS698 1 5.339586 14922 3.58 0.0003 CS768 1 3.738482 12787 2.92 0.0035

CS699 1 5.981148 16840 3.55 0.0004 CS769 1 2.229515 0.6475 3.44 0.0006

CS700 1 7.372063 20842 3.54 0.0004 CS770 1 2.497729 10180 2.45 0.0142

CS701 1 7.182236 16945 4.24 <.0001 CS771 1 6.318243 12063 5.24 <.0001

CS702 1 3.797568 0.9727 3.90 <.0001 CS772 1 0.530222 0.6449 0.82 0.4110

CS703 1 2.966975 0.8970 3.31 0.0009 CS773 1 3.695115 10714 3.45 0.0006

CS704 1 3.587056 14843 2.42 0.0157 CS774 1 4.285736 11332 3.78 0.0002

CS705 1 6.302372 14962 4.21 <.0001 CS775 1 0.294255 0.4778 0.62 0.5380

CS706 1 1.243164 25408 4.89 <.0001 CS776 1 -0.09355 0.5348 -0.17 0.8611

CS707 1 6.134334 17738 3.46 0.0005 CS777 1 2.525262 0.9114 2.77 0.0056

CS708 1 2.771715 0.9959 2.78 0.0054 CS778 1 1.001875 0.7558 1.33 0.1850

CS709 1 4.117547 13627 3.02 0.0025 CS779 1 -0.2679 0.6023 -0.44 0.6565

CS710 1 5.521967 17452 3.16 0.0016 CS780 1 -0.65524 0.4811 -1.36 0.1732

CS711 1 1.948996 11029 1.77 0.0772 CS781 1 3.809151 11014 3.46 0.0005

CS712 1 4.659034 14825 3.14 0.0017 CS782 1 0.990109 0.6449 1.54 0.1248

CS713 1 4.678667 16723 2.80 0.0052 CS783 1 5.131189 13441 3.82 0.0001

CS714 1 6.352166 19690 3.23 0.0013 CS784 1 6.748796 11850 5.70 <.0001

CS715 1 1.836403 11014 1.67 0.0955 CS785 1 4.944061 10255 4.82 <.0001

CS716 1 4.861449 15363 3.16 0.0016 CS786 1 3.903275 0.8962 4.36 <.0001

CS717 1 5.296133 15986 3.31 0.0009 CS787 1 3.992813 10714 3.73 0.0002

CS718 1 0..919239 0.9192 1.00 0.3173 CS788 1 5.419881 14063 3.85 0.0001

CS719 1 3.535868 0.9854 3.59 0.0003 CS789 1 4.446545 12468 3.57 0.0004

CS720 1 5.039933 11711 4.30 <.0001 CS790 1 4.132554 10868 3.80 0.0001

CS721 1 3.082255 0.8546 3.61 0.0003 CS791 1 2.741518 0.9571 2.86 0.0042

CS722 1 2.393848 0.7271 3.29 0.0010 CS792 1 7.292041 15986 4.56 <.0001

CS723 1 6.229947 13627 4.57 <.0001 CS793 1 4.528431 11332 4.00 <.0001

CS724 1 3.406081 0.8997 3.79 0.0002 CS794 1 0.63387 0.5849 1.08 0.2785

CS725 1 5.903492 15526 3.80 0.0001 CS795 1 -0.34797 0.4460 -0.78 0.4353

CS726 1 5.975409 13925 4.29 <.0001 CS796 1 -0.6517 0.3443 -1.89 0.0584

CS727 1 5.170645 12316 4.20 <.0001 CS797 1 4.832914 0.9192 5.26 <.0001

CS728 1 3.881238 11011 3.52 0.0004 CS798 1 0.896612 0.4778 1.88 0.0606

CS729 1 8.27345 17452 4.74 <.0001 CS799 1 2.671364 0.7966 3.35 0.0008

CS730 1 2.990135 12787 2.34 0.0194 CS800 1 0.882546 0.6430 1.37 0.1699

CS731 1 1.948777 0.9128 2.14 0.0328 CS801 1 -0.63585 0.4936 -1.29 0.1977

CS732 1 3.365014 0.7589 4.43 <.0001 CS802 1 -1.17389 0.3791 -3.10 0.0020

CS733 1 2.658699 0.6076 4.38 <.0001 CS803 1 4.159307 0.9854 4.22 <.0001

CS734 1 2.33208 0.4877 4.78 <.0001 CS804 1 -0.50916 0.5348 -0.95 0.3411

CS735 1 2.929233 11029 2.66 0.0079 CS805 1 5.256025 19328 2.72 0.0066

CS736 1 1.583984 0.6475 2.45 0.0145 CS806 1 4.095383 17947 2.28 0.0225

CS737 1 4.046573 12903 3.14 0.0017 CS807 1 -0.59841 0.7376 -0.81 0.4172

CS738 1 2.515908 11321 2.22 0.0263 CS808 1 2.069979 0.6161 3.36 0.0008

CS739 1 1.918777 0.9736 1.97 0.0488 CS809 1 2.970634 0.7352 4.04 <.0001

CS740 1 0.359938 0.8450 0.43 0.6701 CS810 1 2.768526 0.7421 3.73 0.0002

CS741 1 5.202721 14825 3.51 0.0005 TS1 1 -0.31897 0.0628 -5.08 <.0001

CS742 1 1.955831 10180 1.92 0.0547 TS2 1 -0.34947 0.0608 -5.75 <.0001

CS743 1 6.385259 14796 4.32 <.0001 TS3 1 -0.3084 0.0593 -5.20 <.0001

CS744 1 5.393831 13208 4.08 <.0001 TS4 1 1.896614 43794 4.33 <.0001

CS745 1 5.238215 11614 4.51 <.0001 TS5 1 -0.29592 0.0557 -5.31 <.0001

CS746 1 4.218004 10316 4.09 <.0001 TS6 1 -0.22594 0.0519 -4.35 <.0001

CS747 1 5.256967 16723 3.14 0.0017 TS7 1 -0.57707 0.0492 -11.73 <.0001

CS748 1 6.195653 12063 5.14 <.0001 TS8 1 -0.35805 0.0456 -7.85 <.0001

CS749 1 6.019641 11002 5.47 <.0001 TS9 1 -0.52694 0.0420 -12.55 <.0001

CS750 1 3.39915 10313 3.30 0.0010 TS10 1 -0.44144 0.0384 -11.49 <.0001

CS751 1 6.940464 17759 3.91 <.0001 TS11 1 -0.58169 0.0325 -17.90 <.0001

CS752 1 4.870653 10278 4.74 <.0001 TS12 1 -0.58841 0.0310 -18.99 <.0001

CS753 1 4.888036 12177 4.01 <.0001 TS13 1 -0.50252 0.0295 -17.04 <.0001

CS754 1 6.704596 16159 4.15 <.0001 TS14 1 -0.3506 0.0279 -12.57 <.0001

CS755 1 3.862086 12279 3.15 0.0017 TS15 1 -0.30273 0.0232 -13.04 <.0001

CS756 1 0.931554 0.5226 1.78 0.0747 TS16 1 -0.24254 0.0207 -11.71 <.0001

CS757 1 1.239714 0.4527 2.74 0.0062 TS17 1 -0.11459 0.0188 -6.08 <.0001

CS758 1 2.44465 10196 2.40 0.0165 Intercept 1 -8.23545 97442 -8.45 <.0001

CS759 1 5.299871 10318 5.14 <.0001 GDP 1 2.480298 0.2936 8.45 <.0001

CS760 1 8.675429 20714 4.19 <.0001 GDP per capita 1 -1.4006 0.3162 -4.43 <.0001

CS761 1 3.412726 13067 2.61 0.0090 Distance 0 0 . . .

CS762 1 1.758444 0.5444 3.23 0.0012 EU 1 0.201894 0.0207 9.77 <.0001

CS763 1 5.8455 14549 4.02 <.0001 EMU 1 0.083476 0.0220 3.80 0.0001

CS764 1 5.603543 13238 4.23 <.0001 Var 1 -0.06006 0.0166 -3.61 0.0003

CS765 1 8.583686 19425 4.42 <.0001 Contiguity 0 0 . . .

CS766 1 7.761437 19690 3.94 <.0001 Language 0 0 . . .

CS767 1 2.474374 0.8997 2.75 0.0060

Estimation Method FixTwo SSE 899.70 DFE 6690 Num DF Den DF F Value Pr > F

No. Cross Sections 811 MSE 0.1345 Root MSE 0.3667 827 6690 52.43 <.0001

Time Series Length 18 R-Square 0.9769

F Test for No Fixed EffectsFit StatisticsModel Description

Panel: Parameter Estimates (Two-way fixed effect)

Model 2: Panel (two-way fixed effects) cont'd
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DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -90.8819 104599 -8.69 <.0001

GDP 1 2.711342 0.3098 8.75 <.0001

GDP per capita 1 -1.6078 0.3261 -4.93 <.0001

Distance 0 0 . . .

EU 1 0.203161 0.0209 9.71 <.0001

EMUlarge 1 0.071189 0.0570 1.25 0.2115

EMU1_large 1 0.148513 0.0259 5.73 <.0001

EMUm edium 1 0.253204 0.0685 3.70 0.0002

EMU1_m edium 1 0.09614 0.0249 3.86 0.0001

EMUs m all 1 0.074791 0.0642 1.16 0.2442

EMU1_s m all 1 0.053666 0.0260 2.07 0.0389

Var 1 -0.05709 0.0166 -3.44 0.0006

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 895.6080 DFE 6685

No. Cross Sections 811 MSE 0.1340 Root MSE 0.3660

Time Series Length 18 R-Square 0.9770

Num DF Den DF F Value Pr > F

827 6685 52.58 <.0001

Model 4: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -89.4417 97482 -9.18 <.0001

GDP 1 2.722352 0.2941 9.26 <.0001

GDP per capita 1 -171616 0.3175 -5.40 <.0001

Distance 0 0 . . .

EU 1 0.415621 0.0381 10.92 <.0001

EU1 1 0.209229 0.0314 6.67 <.0001

EMU 1 0.217516 0.0367 5.93 <.0001

EMU1 1 0.137661 0.0334 4.12 <.0001

Var 1 -0.0532 0.0166 -3.21 0.0013

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 891.8548 DFE 6688

No. Cross Sections 811 MSE 0.1334 Root MSE 0.3652

Time Series Length 18 R-Square 0.9771

Num DF Den DF F Value Pr > F

827 6688 52.73 <.0001

Model 5: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -84.6391 97411 -8.69 <.0001

GDP 1 2.586615 0.2936 8.81 <.0001

GDP per capita 1 -157807 0.3167 -4.98 <.0001

Distance 0 0 . . .

EU 1 0.188208 0.0213 8.85 <.0001

EMU1990 1 0.191067 0.3779 0.51 0.6132

EMU1991 1 0.220111 0.3807 0.58 0.5631

EMU1992 1 0.230145 0.3807 0.60 0.5455

EMU1993 1 0.235465 0.3807 0.62 0.5362

EMU1994 1 0.256815 0.3807 0.67 0.5000

EMU1995 1 0.279027 0.3808 0.73 0.4638

EMU1996 1 0.001437 0.3803 0.00 0.9970

EMU1997 1 0.245038 0.3802 0.64 0.5193

EMU1998 1 0.137983 0.3800 0.36 0.7165

EMU1999 1 0.286097 0.3799 0.75 0.4515

EMU2000 1 0.380949 0.3794 1.00 0.3153

EMU2001 1 0.343274 0.3794 0.90 0.3657

EMU2002 1 0.294686 0.3794 0.78 0.4373

EMU2003 1 0.343083 0.3794 0.90 0.3658

EMU2004 1 0.38529 0.3790 1.02 0.3093

EMU2005 1 0.268504 0.3790 0.71 0.4787

EMU2006 1 0.188789 0.3790 0.50 0.6184

EMU2007 1 0.099108 0.3791 0.26 0.7938

Var 1 -0.0575 0.0169 -3.41 0.0006

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 889.2051 DFE 6673

No. Cross Sections 811 MSE 0.1333 Root MSE 0.3650

Time Series Length 18 R-Square 0.9772

Num DF Den DF F Value Pr > F

827 6673 52.08 <.0001

Model Description Fit Statistics

F Test for No Fixed Effects

Model 6: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)
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Appendix IV: Model 3 - Results and Description 

 

As already mentioned above, Model 3 will split the EMU variable according to the specific 

income group a country looks at. Thus instead of having one variable accounting for the 

currency union, six variables will be accounted for. 

Trade = α + GDP + GDP per capita + Distance + EU + EMUrich + EMU1_rich + EMUmiddle + EMU1_middle + 

EMUpoor + EMU1_poor + Var + Contiguity + Language + ε 

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -156.294 17.8130 -8.77 <.0001

GDP 1 5.002537 0.05554 9.01 <.0001

GDP per capita 1 -4.50836 0.6241 -7.22 <.0001

Distance 0 0 . . .

EU 1 0.105685 0.0463 2.28 0.0225

EMU 1 0.088423 0.0427 2.07 0.0384

Var 1 0.090512 0.0807 1.12 0.2620

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 469.2113 DFE 2301

No. Cross Sections 155 MSE 0.2039 Root MSE 0.4516

Time Series Length 18 R-Square 0.9491

Num DF Den DF F Value Pr > F

154 2301 35.65 <.0001

Model 7: Panel (two-way fixed effects)

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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As already in the two previous models, the pooled regression was run twice. The first time was 

used to exclude the observations, which are more than three standard deviations away from the 

mean. Overall, 97 observations were excluded from the further analysis. At the same time as the 

results have better statistical properties, the estimates are of the same magnitude (Appendix). 

This method led to a deduction in the Jarque-Bera from 8419.22 to 100.85, which is a very large 

improvement. As already experienced before, heteroscedasticity remains a problem. Therefore, 

also the adjusted standard errors are reported. Again, multicollinearity is not an issue in the data 

at hand. Furthermore, with a Durbin-Watson statistic of 1.408, autocorrelation/mis-specification 

remains an issue, even though the statistic gets closer to the lower border of the indecisive range. 

First of all, considering all variables except the ones related to the trade effect from currency 

unions, the coefficients are again as expected. They are all in the same magnitude as in the 

previous models, with GDP and Distance having the largest positive and negative effect, 

respectively and the GDP per capita having the smallest effect of 0.01%. The coefficients of EU 

and exchange rate volatility increased a little when compared to Model 2. Also, Language does 

not appear to have an effect on trade at all.  

Variance

Coefficient Standard Error Standard Error t Value Pr > |t| Inflation

Intercept 1 -19.92852 0.36052 -55.28 <.0001 0.41434 -48.10 <.0001 . 0

GDP 1 0.88745 0.00572 155.10 <.0001 0.00667 132.97 <.0001 0.80294 1.24543

GDP per capita 1 0.01148 0.00427 2.69 0.0072 0.00351 3.27 0.0011 0.97652 1.02405

Distance 1 -0.92988 0.02073 -44.86 <.0001 0.02267 -41.01 <.0001 0.51841 1.92897

EU 1 0.14458 0.02252 6.42 <.0001 0.02258 6.40 <.0001 0.79742 1.25405

EMUrich 1 0.41009 0.09286 4.42 <.0001 0.06527 6.28 <.0001 0.84682 1.18089

EMUrich1 1 0.13205 0.02585 5.11 <.0001 0.02751 4.80 <.0001 0.89924 1.11206

EMUmiddle 1 0.08640 0.08561 1.01 0.3129 0.05526 1.56 0.1179 0.91458 1.09339

EMUmiddle1 1 0.10023 0.02646 3.79 0.0002 0.02416 4.15 <.0001 0.84883 1.17810

EMUpoor 1 -0.12110 0.08626 -1.40 0.1604 0.07131 -1.70 0.0895 0.93487 1.06967

EMUpoor1 1 -0.06851 0.02660 -2.58 0.0100 0.02782 -2.46 0.0138 0.85439 1.17042

Var 1 -0.18263 0.02662 -6.86 <.0001 0.02443 -7.48 <.0001 0.78411 1.27533

Contiguity 1 0.52181 0.04080 12.79 <.0001 0.03916 13.32 <.0001 0.51819 1.92980

Language 1 0.00778 0.04934 0.16 0.8746 0.05105 0.15 0.8788 0.63794 1.56754

Statistic p-value

Jarque-Bera Normality test 100.85 <.0001

White's Heteroscedasticity 810.26 <.0001

Durbin-Watson 1.4080

OLS: Parameter Estimates (after deleting outliers)

Variable DF t Value Pr > |t|

Heteroscedasticity Consistent

Tolerance



136 

 

Concerning the group of variables taking account for the currency union effect, a very interesting 

result is observed. Despite prior expectations of poorer countries gaining the most from entering 

the currency union, richer countries appear to have experienced the largest trade effect. In fact, 

when both trading partners belonged to the richest third of the Eurozone (Luxembourg, Belgium, 

Austria, and the Netherlands), an effect of 41% was experienced on trade. When only one of the 

trading partners was of that group, still a significant trade effect of around 13% was experienced. 

Therefore, there was some spill over effect from the richer Eurozone countries to all other 

countries in the dataset. When trade occurred between two members of either the middle or poor 

group, no gain was experienced. However, when only one of them was included in the trade, a 

significantly positive effect of roughly 10% could be observed when a middle country was 

observed. On the other hand a significantly negative effect of -7% appears when one country of 

the poor group was involved. This could infer that the richer the countries, the more influential 

they are within the Eurozone in the decision making process. Especially, when taking the rather 

small coefficient of GDP per capita into consideration, it can be concluded that the trade effect 

seen in the richest EMU countries is already controlled for the general effect on trade by having 

a higher level of income per capita. As countries belong to the richest EMU countries with a 

GDP per capita of larger than 28,000 USD and Denmark having a GDP per capita of 28,636 

USD, Denmark belongs to the richer third of the dataset
11

. This leads to the conclusion that, 

despite the overall EMU effect of around 13% as given by the pooled results of the previous 

model, Denmark would actually gain 40% when trading with other rich countries and another 

10% on its trade with all other trading partners in Europe. This implies that the richest countries 

in the dataset (including Denmark) would gain around 40% and another 10% by joining the 

Eurozone, whereas all other countries are expected to gain less, given the results reported above. 

Giving the risk of mis-specification in the pooled dataset, the two-way fixed effect was included 

and the model was run again. 

 

                                                           
11

 The poor group consists of countries with a GDP per capita of less than 25,000USD. 
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Both GDP and GDP per capita decreased in magnitude. GDP per capita decreases even to the 

extent that the coefficient is insignificant in this Model. The EU coefficient has decreased from 

around 20% to approximately 15%. The coefficient accounting for the exchange rate variability 

has remained rather stable, when compared to Model 2. A similar result is observed as was with 

the pooled regression. The richest group of the Eurozone gains the most in trade, whether both 

countries are part of that group (72% increase in trade) or only one of the two trading partners is 

rich (34% increase in trade). The other two groups are insignificant when both countries are 

categorized the same. When only one “middle” country is involved the coefficient is only 

significantly positive on the 10% level. Again, a negative trade effect is seen for the poor EMU 

countries. These results imply that Denmark would gain around 72% when trading with one of 

the other rich countries and approximately 34% when trading with any of the other European 

countries. Overall, this would give Denmark a trade effect of 39%. One should be careful relying 

on these results, however. As the GDP per capita coefficient is now insignificant, one can 

assume that part of the EMU effect contains the effect from the GDP per capita. Therefore, the 

picture can be distorted. 

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -48.0907 9.9383 -4.84 <.0001

GDP 1 1.358844 0.3013 4.51 <.0001

GDP per capita 1 -0.09574 0.3269 -0.29 0.7696

Distance 0 0 . . .

EU 1 0.148671 0.0206 7.21 <.0001

EMUrich 1 0.71718 0.0785 9.14 <.0001

EMUrich1 1 0.336305 0.0269 12.51 <.0001

EMUmiddle 1 0.045143 0.0554 0.81 0.4152

EMUmiddle1 1 0.046599 0.0253 1.84 0.0651

EMUpoor 1 -0.00027 0.0543 -0.00 0.9961

EMUpoor1 1 -0.08058 0.0232 -3.47 0.0005

Var 1 -0.06542 0.0164 -4.00 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Panel: Parameter Estimates (Two-way fixed effect)



138 

 

Overall, after applying both approaches to Model 3, the previously found trade effect was 

confirmed. Furthermore, in this model a stronger effect was estimated, even though the effect 

estimated using the fixed-effect method should be taken with caution, as mentioned above. 

In order to compare the different approaches in Model 3, as well as the value added by splitting 

the EMU variable into six new variables, the incremental F-test was performed again. 

 

 

 

Again, when taking Model 3 into consideration, the approach using Panel data and the two-way 

fixed effect seems to fit the data better than simply pooling the yearly cross-sectional datasets. 

When comparing Model 3 with the better fitted of the other two models (Model 2), it seems that 

the R² increases by so much more, that the model could be said to be better. However, the test 

statistic is rather small for the pooled comparison over the two models.  

 

 

 

 

 

 

 

 

 

OLS Panel Restr. F-Test

Model 2 0.8514 0.9769 43,95

Model 3 0.8522 0.9778 45,73

Restr. F-test 8,02 54,20

R-Square
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Appendix V: Model 2 with interaction dummy 

 

 

Appendix VI: Model 2 with lagged exchange rate volatility 

 

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -82.1554 9.7418 -8.43 <.0001

GDP 1 2.47546 0.2935 8.43 <.0001

GDP per capita 1 -1.39759 0.3161 -4.42 <.0001

Distance 0 0 . . .

EU 1 0.201791 0.0207 9.76 <.0001

Var 1 -0.0598 0.0166 -3.60 0.0003

Interaction Dummy 1 0.004277 0.00107 4.00 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 899.4893 DFE 6690
No. Cross Sections 811 MSE 0.1345 Root MSE

0.3667
Time Series Length 18 R-Square 0.9769

Num DF Den DF F Value Pr > F

827 6690 52.45 <.0001

F Test for No Fixed Effects

Panel: Parameter Estimates (Two-way fixed effect)

Interaction Dummy

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -29.0391 9.3567 -3.10 0.0019

GDP 1 0.980723 0.2845 3.45 0.0006

GDP per capita 1 0.00622 0.3096 0.02 0.9840

Distance 0 0 . . .

EU 1 0.162674 0.0186 8.74 <.0001

EMU 1 -0.00062 0.0192 -0.03 0.9743

Lagged Var 1 -0.09063 0.0143 -6.33 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Model 

Description Fit Statistics

Estimation Method FixTwo SSE 540.8282 DFE 5881
No. Cross Sections 810 MSE 0.0920 Root MSE

0.3033
Time Series Length 17 R-Square 0.9833

Num DF Den DF F Value Pr > F

825 5881 63.80 <.0001

F Test for No Fixed Effects

Panel: Parameter Estimates (Two-way fixed effect)

Lagged



140 

 

Appendix VII: Model 7a (Model 7 applied on Model 5) 

 

 

 

 

 

 

 

 

 

 

 

 

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -156.779 17.8284 -8.79 <.0001

GDP 1 5.010198 0.5556 9.02 <.0001

GDP per capita 1 -4.51686 0.6243 -7.23 <.0001

Distance 0 0 . . .

EU 1 0.13301 0.1613 0.82 0.4096

EU_1 1 0.028656 0.1624 0.18 0.8600

EMU 1 0.301258 0.2300 1.31 0.1904

EMU_1 1 0.214665 0.2278 0.94 0.3461

Var 1 0.097805 0.0811 1.21 0.2280

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 410.3390 DFE 2282

No. Cross Sections 155 MSE 0.1798 Root MSE 0.4240

Time Series Length 18 R-Square 0.9555

Num DF Den DF F Value Pr > F

171 2282 37.76 <.0001

F Test for No Fixed Effects

Model 7

Panel: Parameter Estimates (Two-way fixed effect)
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Appendix VIII: Models for the Sensitivity Analysis 

  

Model 2 

 

 

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -120.031 115920 -10.35 <.0001

GDP 1 3.86193 0.3564 10.84 <.0001

GDP per capita 1 -3.24093 0.3931 -8.24 <.0001

Distance 0 0 . . .

EU 1 0.093582 0.0290 3.22 0.0013

EMU 1 0.141126 0.0230 6.13 <.0001

Var 1 0.005761 0.0484 0.12 0.9052

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 587.0080 DFE 4490

No. Cross Sections 342 MSE 0.1307 Root MSE 0.3616

Time Series Length 18 R-Square 0.9697

Num DF Den DF F Value Pr > F

358 4490 59.51 <.0001

Sensitivity Model 2: EU members after 2004 deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -123.251 117014 -10.53 <.0001

GDP 1 3.967406 0.3600 11.02 <.0001

GDP per capita 1 -3.36467 0.3973 -8.47 <.0001

Distance 0 0 . . .

EU 1 0.091872 0.0293 3.14 0.0017

EMU 1 0.137841 0.0240 5.74 <.0001

Var 1 0.001924 0.0494 0.04 0.9689

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 578.0929 DFE 4380

No. Cross Sections 306 MSE 0.1320 Root MSE 0.3633

Time Series Length 18 R-Square 0.9685

Num DF Den DF F Value Pr > F

322 4380 63.33 <.0001

Sensitivity Model 2: EU members after 2004 and SVN deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -152.653 144284 -10.58 <.0001

GDP 1 4.933702 0.4483 11.01 <.0001

GDP per capita 1 -4.50207 0.5013 -8.98 <.0001

Distance 0 0 . . .

EU 1 0.088403 0.0337 2.63 0.0087

EMU 1 0.117574 0.0289 4.07 <.0001

Var 1 0.038057 0.0636 0.60 0.5496

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 468.9017 DFE 3145

No. Cross Sections 209 MSE 0.1491 Root MSE 0.3861

Time Series Length 18 R-Square 0.9598

Num DF Den DF F Value Pr > F

225 3145 50.05 <.0001

Sensitivity Model 2: EU members after 2004, non-EU, and SVN deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -156.294 17.8130 -8.77 <.0001

GDP 1 5.002537 0.05554 9.01 <.0001

GDP per capita 1 -4.50836 0.6241 -7.22 <.0001

Distance 0 0 . . .

EU 1 0.105685 0.0463 2.28 0.0225

EMU 1 0.088423 0.0427 2.07 0.0384

Var 1 0.090512 0.0807 1.12 0.2620

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 469.2113 DFE 2301

No. Cross Sections 155 MSE 0.2039 Root MSE 0.4516

Time Series Length 18 R-Square 0.9491

Num DF Den DF F Value Pr > F

154 2301 35.65 <.0001

Sensitivity Model 2: Model 7

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -94.5804 10.7011 -8.84 <.0001

GDP 1 2.854037 0.3218 8.87 <.0001

GDP per capita 1 -1.80238 0.3480 -5.18 <.0001

Distance 0 0 . . .

EU 1 0.248742 0.0248 10.02 <.0001

EMU 1 0.087825 0.0245 3.59 0.0003

Var 1 -0.06208 0.0174 -3.57 0.0004

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 860.1244 DFE 6071

No. Cross Sections 811 MSE 0.1417 Root MSE 0.3764

Time Series Length 15 R-Square 0.9769

Num DF Den DF F Value Pr > F

824 6071 47.89 <.0001

Sensitivity Model 2: 1993 - 2007

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -152.682 15.5048 -9.85 <.0001

GDP 1 4.67378 0.4701 9.94 <.0001

GDP per capita 1 -3.8281 0.5045 -7.59 <.0001

Distance 0 0 . . .

EU 1 0.072686 0.0258 2.82 0.0048

EMU 1 0.155897 0.0226 6.89 <.0001

Var 1 -0.03168 0.0166 -1.90 0.0569

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 350.2755 DFE 3758

No. Cross Sections 506 MSE 0.0932 Root MSE 0.3053

Time Series Length 14 R-Square 0.9785

Num DF Den DF F Value Pr > F

518 3758 51.12 <.0001

Sensitivity Model 2: 1990 - 2003

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -222.311 32.3717 -6.87 <.0001

GDP 1 6.469268 0.9492 6.82 <.0001

GDP per capita 1 -5.20577 10003 -5.20 <.0001

Distance 0 0 . . .

EU 0 0 . . .

EMU 1 0.087381 0.0353 2.47 0.0135

Var 1 -0.0129 0.0184 -0.70 0.4828

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 123.1848 DFE 1537

No. Cross Sections 505 MSE 0.0801 Root MSE 0.2831

Time Series Length 5 R-Square 0.9861

Num DF Den DF F Value Pr > F

508 1537 30.92 <.0001

Sensitivity Model 2: 1998 - 2002

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -119.636 12.4503 -9.61 <.0001

GDP 1 3.865304 0.3754 10.30 <.0001

GDP per capita 1 -3.27641 0.4040 -8.11 <.0001

Distance 0 0 . . .

EU 1 0.079141 0.0297 2.67 0.0076

EMUla rge 1 0.102782 0.0577 1.78 0.0748

EMU1_large 1 0.171262 0.0262 6.54 <.0001

EMUmedium 1 0.36882 0.0687 5.37 <.0001

EMU1_medium 1 0.149211 0.0257 5.81 <.0001

EMUs mall 1 0.251909 0.0662 3.80 0.0001

EMU1_s mall 1 0.13746 0.0283 4.86 <.0001

Var 1 0.025807 0.0487 0.53 0.5963

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 582.0211 DFE 4485

No. Cross Sections 342 MSE 0.1298 Root MSE 0.3602

Time Series Length 18 R-Square 0.9700

Num DF Den DF F Value Pr > F

358 4485 59.24 <.0001

Sensitivity Model 4: EU members after 2004 deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -122.866 12.6833 -9.69 <.0001

GDP 1 3.969101 0.3821 10.39 <.0001

GDP per capita 1 -3.39524 0.4105 -8.27 <.0001

Distance 0 0 . . .

EU 1 0.077635 0.0299 2.59 0.0096

EMUla rge 1 0.103275 0.0582 1.77 0.0763

EMU1_large 1 0.171588 0.0265 6.48 <.0001

EMUmedium 1 0.369683 0.0693 5.33 <.0001

EMU1_medium 1 0.149222 0.0261 5.73 <.0001

EMUs mall 1 0.247431 0.0721 3.43 0.0006

EMU1_s mall 1 0.136211 0.0303 4.49 <.0001

Var 1 0.024763 0.0500 0.50 0.6202

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 572.9852 DFE 4375

No. Cross Sections 306 MSE 0.1310 Root MSE 0.3619

Time Series Length 18 R-Square 0.9688

Num DF Den DF F Value Pr > F

322 4375 63.02 <.0001

Sensitivity Model 4: EU members after 2004 & SVN deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -145.698 15.5801 -9.35 <.0001

GDP 1 4.753583 0.4734 10.04 <.0001

GDP per capita 1 -4.3649 0.5154 -8.47 <.0001

Distance 0 0 . . .

EU 1 0.068612 0.0349 1.97 0.0493

EMUla rge 1 0.039335 0.0696 0.57 0.5720

EMU1_large 1 0.113117 0.0347 3.26 0.0011

EMUmedium 1 0.312678 0.0786 3.98 <.0001

EMU1_medium 1 0.109884 0.0334 3.29 0.0010

EMUs mall 1 0.194773 0.0833 2.34 0.0195

EMU1_s mall 1 0.12853 0.0382 3.36 0.0008

Var 1 0.036232 0.0643 0.56 0.5730

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 467.0297 DFE 3140

No. Cross Sections 209 MSE 0.1487 Root MSE 0.3857

Time Series Length 18 R-Square 0.9600

Num DF Den DF F Value Pr > F

225 3140 48.67 <.0001

Sensitivity Model 4: EU members after 2004, non-EU & SVN deleted

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -140.848 19.2417 -7.32 <.0001

GDP 1 4.601231 0.5864 7.85 <.0001

GDP per capita 1 -4.19297 0.6411 -6.54 <.0001

Distance 0 0 . . .

EU 1 0.06921 0.0483 1.43 0.1520

EMUla rge 1 0.014439 0.0997 0.14 0.8848

EMU1_large 1 0.078184 0.0536 1.46 0.1450

EMUmedium 1 0.279485 0.1071 2.61 0.0091

EMU1_medium 1 0.071656 0.0517 1.39 0.1655

EMUs mall 1 0.174544 0.1149 1.52 0.1290

EMU1_s mall 1 0.17435 0.0575 3.03 0.0024

Var 1 0.095753 0.0811 1.18 0.2376

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 408.0437 DFE 2279

No. Cross Sections 155 MSE 0.1790 Root MSE 0.4231

Time Series Length 18 R-Square 0.9557

Num DF Den DF F Value Pr > F

171 2279 36.85 <.0001

Sensitivity Model 4: Model 7

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -98.3313 11.4333 -8.60 <.0001

GDP 1 2.963495 0.3379 8.77 <.0001

GDP per capita 1 -1.91716 0.3572 -5.37 <.0001

Distance 0 0 . . .

EU 1 0.246933 0.0249 9.92 <.0001

EMUla rge 1 0.02523 0.0647 0.39 0.6965

EMU1_large 1 0.115955 0.0292 3.97 <.0001

EMUmedium 1 0.30118 0.0745 4.04 <.0001

EMU1_medium 1 0.112067 0.0277 4.05 <.0001

EMUs mall 1 0.150403 0.0707 2.13 0.0335

EMU1_s mall 1 0.058906 0.0289 2.04 0.0414

Var 1 -0.06108 0.0174 -3.51 0.0005

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 856.8934 DFE 6066

No. Cross Sections 811 MSE 0.1413 Root MSE 0.3758

Time Series Length 15 R-Square 0.9770

Num DF Den DF F Value Pr > F

824 6066 47.91 <.0001

Sensitivity Model 4: 1993 - 2007

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -153.151 16.8961 -9.06 <.0001

GDP 1 4.703665 0.5031 9.3494 <.0001

GDP per capita 1 -3.89126 0.5266 -7.39 <.0001

Distance 0 0 . . .

EU 1 0.062126 0.0264 2.353 0.0188

EMUla rge 1 0.164323 0.0565 2,908 0.0037

EMU1_large 1 0.152605 0.0256 5.960 <.0001

EMUmedium 1 0.351273 0.0696 5,047 <.0001

EMU1_medium 1 0.157825 0.0247 6.389 <.0001

EMUs mall 1 0.239935 0.0684 3.51 0.0005

EMU1_s mall 1 0.141524 0.0285 4.96 <.0001

Var 1 -0.031 0.0166 -1.87 0.0617

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 347.8000 DFE 3753

No. Cross Sections 506 MSE 0.0927 Root MSE 0.3044

Time Series Length 14 R-Square 0.9787

Num DF Den DF F Value Pr > F

518 3753 51.35 <.0001

Sensitivity Model 4: 1990 - 2003

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -187.525 35.1481 -5.34 <.0001

GDP 1 5.618259 10112 5.34 <.0001

GDP per capita 1 -4.63802 10345 -4.48 <.0001

Distance 0 0 . . .

EU 0 0 . . .

EMUla rge 1 -0.04958 0.1007 -0.49 0.6226

EMU1_large 1 0.001173 0.0432 0.03 0.9783

EMUmedium 1 0.27608 0.0939 2.94 0.0033

EMU1_medium 1 0.125499 0.0362 3.47 0.0005

EMUs mall 1 0.366806 0.1081 3.39 0.0007

EMU1_s mall 1 0.12111 0.0468 2.59 0.0098

Var 1 -0.01916 0.0185 -1.04 0.2993

Contiguity 0 0 . . .

Language 0 0 . . .

Estimation Method FixTwo SSE 121.4357 DFE 1532

No. Cross Sections 505 MSE 0.0793 Root MSE 0.2815

Time Series Length 5 R-Square 0.9863

Num DF Den DF F Value Pr > F

508 1532 30.56 <.0001

Sensitivity Model 4: 1998 - 2002

Panel: Parameter Estimates (Two-way fixed effect)

Model Description Fit Statistics

F Test for No Fixed Effects
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 Model 5 

 

 

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -121.432 11.5673 -10.50 <.0001

GDP 1 3.921635 0.3557 11.02 <.0001

GDP per capita 1 -3.33616 0.3926 -8.50 <.0001

Distance 0 0 . . .

EU 1 0.03835 0.0555 0.69 0.4894

EU_1 1 -0.05455 0.0476 -1.15 0.2521

EMU 1 0.294667 0.0404 7.30 <.0001

EMU_1 1 0.174297 0.0368 4.74 <.0001

Var 1 0.026581 0.0486 0.55 0.5848

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 583.8285 DFE 4488
No. Cross Sections 342 MSE 0.1301 Root MSE 0.3607
Time Series Length 18 R-Square 0.9699

Num DF Den DF F Value Pr > F

358 4488 59.33 <.0001

F Test for No Fixed Effects

Delete EU after 2004

Panel: Parameter Estimates (Two-way fixed effect)

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -124.305 116715 -10.65 <.0001

GDP 1 4.015662 0.3591 10.18 <.0001

GDP per capita 1 -3.44674 0.3966 -8.69 <.0001

Distance 0 0 . .

EU 1 0.036049 0.0558 0.65 0.5184

EU_1 1 -0.05513 0.0479 -1.15 0.2497

EMU 1 0.303333 0.0421 7.20 <.0001

EMU_1 1 0.190106 0.0388 4,90 <.0001

Var 1 0.024726 0.0497 0.50 0.6189

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 574.6717 DFE 4378

No. Cross Sections 306 MSE 0.1313 Root MSE 0.3623

Time Series Length 18 R-Square 0.9687

Num DF Den DF F Value Pr > F

322 4378 63.18 <.0001

F Test for No Fixed Effects

Delete EU after 2004 and SVN

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -152.363 14.4380 -10.55 <.0001

GDP 1 4.924 0.4485 10.98 <.0001

GDP per capita 1 -4.494 0.5015 -8.96 <.0001

Distance 1 0 . . .

EU 1 0.08055 0.0866 0.93 0.3522

EU_1 1 -0.01104 0.0873 -0.13 0.8994

EMU 1 0.193303 0.0864 2.82 0.0048

EMU_1 1 0.08131 0.0665 1.22 0.2215

Var 1 -0.04746 0.0642 0.74 0.4596

Contiguity 1 0 . . .

Language 1 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 468.6779 DFE 3143

No. Cross Sections 209 MSE 0.1491 Root MSE 0.3862

Time Series Length 18 R-Square 0.9598

Num DF Den DF F Value Pr > F

225 3143 48.72 <.0001

F Test for No Fixed Effects

Delete EU after 2004 and SVN and non-EU

Panel: Parameter Estimates (Two-way fixed effect)

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -156.779 17.8284 -8.79 <.0001

GDP 1 5.010198 0.5556 9.02 <.0001

GDP per capita 1 -4.51686 0.6243 -7.23 <.0001

Distance 0 0 . . .

EU 1 0.13301 0.1613 0.82 0.4096

EU_1 1 0.028656 0.1624 0.18 0.8600

EMU 1 0.301258 0.2300 1.31 0.1904

EMU_1 1 0.214665 0.2278 0.94 0.3461

Var 1 0.097805 0.0811 1.21 0.2280

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 410.3390 DFE 2282
No. Cross Sections 155 MSE 0.1798 Root MSE 0.4240
Time Series Length 18 R-Square 0.9555

Num DF Den DF F Value Pr > F

171 2282 37.76 <.0001

F Test for No Fixed Effects

Model 7

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -155.385 15.4711 -10.04 <.0001

GDP 1 4.779251 0.4693 10.18 <.0001

GDP per capita 1 -3.98067 0.5041 -7.90 <.0001

Distance 0 0 . . .

EU 1 0.008954 0.0493 0.18 0.8558

EU_1 1 -0.06134 0.0425 -1.44 0.1491

EMU 1 0.295101 0.0381 7.76 <.0001

EMU_1 1 0.16466 0.0356 4.63 <.0001

Var 1 -0.03044 0.0166 -1.83 0.0668

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 348.0564 DFE 3756

No. Cross Sections 506 MSE 0.0927 Root MSE 0.3044

Time Series Length 14 R-Square 0.9787

Num DF Den DF F Value Pr > F

518 3756 50.77 <.0001

F Test for No Fixed Effects

1990 - 2003

Panel: Parameter Estimates (Two-way fixed effect)

DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -222.448 32.3466 -6.88 <.0001

GDP 1 6.513274 0.9488 6.86 <.0001

GDP per capita 1 -5.3203 10015 -5.31 <.0001

Distance 0 0 . . .

EU 0 0 . . .

EU_1 0 0 . . .

EMU 1 0.17277 0.0583 2.96 0.0031

EMU_1 1 0.093346 0.0507 1.84 0.0658

Var 1 -0.01486 0.0184 -0.81 0.4192

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 122.9135 DFE 1536
No. Cross Sections 505 MSE 0.0800 Root MSE 0.2829
Time Series Length 5 R-Square 0.9862

Num DF Den DF F Value Pr > F

508 1536 30.64 <.0001

F Test for No Fixed Effects

1998 - 2002

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient

Standard 

Error t Value Pr > |t|

Intercept 1 -84.4586 9.7341 -8.68 <.0001

GDP 1 2.587748 0.2935 8.82 <.0001

GDP per capita 1 -1.57951 0.3166 -4.99 <.0001

Distance 0 0 . . .

EU 1 0.188458 0.0212 8.87 <.0001

EMU1993 1 0.0223 0.0590 0.38 0.7055

EMU1994 1 0.043652 0.0594 0.73 0.4625

EMU1995 1 0.06584 0.0597 1.10 0.2700

EMU1996 1 -0.21174 0.0560 -3.78 0.0002

EMU1997 1 0.031871 0.0559 0.57 0.5684

EMU1998 1 -0.07518 0.0540 -1.39 0.1641

EMU1999 1 0.072949 0.0541 1.35 0.1779

EMU2000 1 0.167773 0.0495 3.39 0.0007

EMU2001 1 0.130144 0.0503 2.59 0.0097

EMU2002 1 0.081511 0.0495 1.65 0.0995

EMU2003 1 0.129897 0.0494 2.63 0.0085

EMU2004 1 0.172188 0.0479 3.60 0.0003

EMU2005 1 0.055386 0.0477 1.16 0.2452

EMU2006 1 -0.02434 0.0476 -0.51 0.6094

EMU2007 1 -0.11403 0.0477 -2.39 0.0169

Var 1 -0.05738 0.0168 -3.41 0.0007

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 889.2859 DFE 6676

No. Cross Sections 811 MSE 0.1332 Root MSE 0.3650

Time Series Length 18 R-Square 0.9772

Num DF Den DF F Value Pr > F

827 6676 52.20 <.0001

F Test for No Fixed Effects

Sensitivity Model 6: 1993 - 2007

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -84.4113 9.7329 -8.67 <.0001

GDP 1 2.588082 0.2935 8.82 <.0001

GDP per capita 1 -1.58166 0.3166 -5.00 <.0001

Distance 0 0 . . .

EU 1 0.189263 0.0212 8.92 <.0001

EMU1996 1 -0.2336 0.0519 -4.50 <.0001

EMU1997 1 0.010031 0.0518 0.19 0.8465

EMU1998 1 -0.097 0.0498 -1.95 0.0516

EMU1999 1 0.051174 0.0500 1.02 0.3057

EMU2000 1 0.145943 0.0449 3.25 0.0011

EMU2001 1 0.108344 0.0458 2.37 0.0180

EMU2002 1 0.059698 0.0449 1.33 0.1834

EMU2003 1 0.108057 0.0448 2.41 0.0158

EMU2004 1 0.150619 0.0431 3.49 0.0005

EMU2005 1 0.03374 0.0429 0.79 0.4313

EMU2006 1 -0.04604 0.0428 -1.07 0.2824

EMU2007 1 -0.13577 0.0429 -3.16 0.0016

Var 1 -0.05738 0.0168 -3.41 0.0007

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 889.4783 DFE 6679

No. Cross Sections 811 MSE 0.1332 Root MSE 0.3649

Time Series Length 18 R-Square 0.9772

Num DF Den DF F Value Pr > F

827 6679 52.40 <.0001

F Test for No Fixed Effects

Sensitivity Model 6: 1996 - 2007

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -85.3443 9.7447 -8.76 <.0001

GDP 1 2.613061 0.2938 8.89 <.0001

GDP per capita 1 -1.60502 0.3170 -5.06 <.0001

Distance 0 0 . . .

EU 1 0.186409 0.0212 8.77 <.0001

EMU1997 1 0.051819 0.0510 1.02 0.3100

EMU1998 1 -0.05529 0.0490 -1.13 0.2594

EMU1999 1 0.09301 0.0492 1.89 0.0585

EMU2000 1 0.188081 0.0439 4.28 <.0001

EMU2001 1 0.151038 0.0449 3.37 0.0008

EMU2002 1 0.101754 0.0439 2.32 0.0206

EMU2003 1 0.150052 0.0438 3.42 0.0006

EMU2004 1 0.191611 0.0422 4.54 <.0001

EMU2005 1 0.074719 0.0420 1.78 0.0750

EMU2006 1 -0.00506 0.0419 -0.12 0.9039

EMU2007 1 -0.09476 0.0420 -2.26 0.0240

Var 1 -0.05565 0.0169 -3.30 0.0010

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 892.1745 DFE 6680

No. Cross Sections 811 MSE 0.1336 Root MSE 0.3655

Time Series Length 18 R-Square 0.9771

Num DF Den DF F Value Pr > F

827 6680 52.42 <.0001

F Test for No Fixed Effects

Sensitivity Model 6: 1997 - 2007

Panel: Parameter Estimates (Two-way fixed effect)
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -85.1872 9.7435 -8.74 <.0001

GDP 1 2.608701 0.2938 8.88 <.0001

GDP per capita 1 -1.60063 0.3170 -5.05 <.0001

Distance 0 0 . . .

EU 1 0.186969 0.0212 8.80 <.0001

EMU1998 1 -0.06323 0.0484 -1.31 0.1913

EMU1999 1 0.084979 0.0485 1.75 0.0799

EMU2000 1 0.179958 0.0432 4.17 <.0001

EMU2001 1 0.142628 0.0441 3.23 0.0012

EMU2002 1 0.09365 0.0432 2.17 0.0303

EMU2003 1 0.141986 0.0431 3.29 0.0010

EMU2004 1 0.183767 0.0415 4.43 <.0001

EMU2005 1 0.066892 0.0412 1.62 0.1049

EMU2006 1 -0.01289 0.0412 -0.31 0.7544

EMU2007 1 -0.10261 0.0413 -2.49 0.0129

Var 1 -0.05649 0.0168 -3.35 0.0008

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 892.3122 DFE 6681

No. Cross Sections 811 MSE 0.1336 Root MSE 0.3655

Time Series Length 18 R-Square 0.9771

Num DF Den DF F Value Pr > F

827 6681 52.42 <.0001

Panel: Parameter Estimates (Two-way fixed effect)

Sensitivity Model 6: 1998 - 2007

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -85.4246 9.7423 -8.77 <.0001

GDP 1 2.616155 0.2938 8.91 <.0001

GDP per capita 1 -1.6094 0.3169 -5.08 <.0001

Distance 0 0 . . .

EU 1 0.18642 0.0212 8.78 <.0001

EMU1999 1 0.094802 0.0479 1.98 0.0480

EMU2000 1 0.189926 0.0425 4.47 <.0001

EMU2001 1 0.15285 0.0434 3.52 0.0004

EMU2002 1 0.103608 0.0425 2.44 0.0149

EMU2003 1 0.151892 0.0424 3.58 0.0003

EMU2004 1 0.193459 0.0408 4.74 <.0001

EMU2005 1 0.076504 0.0406 1.89 0.0595

EMU2006 1 -0.00332 0.0405 -0.08 0.9347

EMU2007 1 -0.09307 0.0406 -2.29 0.0220

Var 1 -0.05581 0.0168 -3.32 0.0009

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 892.5403 DFE 6682

No. Cross Sections 811 MSE 0.1336 Root MSE 0.3655

Time Series Length 18 R-Square 0.9771

Num DF Den DF F Value Pr > F

827 6682 52.51 <.0001

Sensitivity Model 6: 1999 - 2007

Panel: Parameter Estimates (Two-way fixed effect)

F Test for No Fixed Effects
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -80.6826 9.7290 -8.29 <.0001

GDP 1 2.439405 0.2930 8.32 <.0001

GDP per capita 1 -1.36905 0.3155 -4.34 <.0001

Distance 0 0 . . .

EU 1 0.192104 0.0210 9.14 <.0001

EMU1993 1 -0.00565 0.0539 -0.10 0.9166

EMU1994 1 0.016197 0.0544 0.30 0.7658

EMU1996 1 0.037106 0.0547 0.68 0.4974

EMU1997 1 -0.24207 0.0501 -4.84 <.0001

EMU1998 1 0.001235 0.0499 0.02 0.9802

EMU1999 1 -0.10734 0.0474 -2.26 0.0237

EMU2000 1 0.039421 0.0475 0.83 0.4063

EMU2001 1 0.128233 0.0405 3.16 0.0016

EMU2002 1 0.089764 0.0412 2.18 0.0294

Var 1 0.041598 0.0405 1.03 0.3049

Contiguity 1 -0.05689 0.0168 -3.38 0.0007

Language 0 0 . . .

0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 895.0742 DFE 6681

No. Cross Sections 811 MSE 0.1340 Root MSE 0.3660

Time Series Length 18 R-Square 0.9770

Num DF Den DF F Value Pr > F

827 6681 52.06 <.0001

Sensitivity Model 6: 1993 - 2002

Panel: Parameter Estimates (Two-way fixed effect)

F Test for No Fixed Effects
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 Model 2 – different variables 

 

 

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -47.2333 5.7758 -8.18 <.0001

GDP expo rter 1 2.892388 0.3876 7.46 <.0001

GDP im po rter 1 2.062816 0.3991 5.17 <.0001

GDP expo rter per capita 1 -1.98838 0.4178 -4.76 <.0001

GDP im po rter per capita 1 -0.81133 0.4275 -1.90 0.0577

Distance 0 0 . . .

EU 1 0.201689 0.0207 9.76 <.0001

EMU 1 0.083608 0.0220 3.80 0.0001

Var 1 -0.06001 0.0166 -3.61 0.0003

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 898.2697 DFE 6688

No. Cross Sections 811 MSE 0.1343 Root MSE 0.3665

Time Series Length 18 R-Square 0.9770

Num DF Den DF F Value Pr > F

827 6688 49.65 <.0001

F Test for No Fixed Effects

Rose Split up

Panel: Parameter Estimates (Two-way fixed effect)

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -82.3545 9.7442 -8.45 <.0001

Distance 0 0 . . .

GDP 1 2.480298 0.2936 8.45 <.0001

GDP per capita 1 -1.4006 0.3162 -4.43 <.0001

EU 1 0.201894 0.0207 9.77 <.0001

EMU 1 0.083476 0.0220 3.80 0.0001

Var 1 -0.06006 0.0166 -3.61 0.0003

Contiguity 0 0 . . .

Language 0 0 . . .

Landlock 0 0 . . .

Island 0 0 . . .

Model Description Fit Statistics

Estimation Method FixOne SSE 899.7036 DFE 6690

No. Cross Sections 811 MSE 0.1345 Root MSE 0.3667

Time Series Length 18 R-Square 0.9769

Num DF Den DF F Value Pr > F

827 6690 50.13 <.0001

F Test for No Fixed Effects

Panel: Parameter Estimates (Two-way fixed effect)

Landlock/Island
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DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -64.8683 1.3006 -49.87 <.0001

GDP 1 1.624828 0.0239 68.02 <.0001

GDP per capita 1 0.008586 0.00212 4.04 <.0001

Distance 0 0 . . .

EU 1 0.231132 0.0193 11.95 <.0001

EMU 1 -0.04786 0.0214 -2.23 0.0256

Var 1 -0.07431 0.0171 -4.34 <.0001

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixOne SSE 1055.5748 DFE 6707

No. Cross Sections 811 MSE 0.1574 Root MSE 0.3967

Time Series Length 18 R-Square 0.9729

Num DF Den DF F Value Pr > F

810 6707 44.52 <.0001

F Test for No Fixed Effects

Panel: Parameter Estimates (Two-way fixed effect)

One way fixed effect
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Appendix IX: Model 6 with different definition of yearly EMU dummies 

 

 

DF Coefficient Standard Error t Value Pr > |t|

Intercept 1 -84.5221 9.7437 -8.67 <.0001

GDP 1 2.589615 0.2939 8.81 <.0001

GDP per capita 1 -1.58389 0.3172 -4.99 <.0001

Distance 0 0 . . .

EU 1 0.187792 0.0213 8.81 <.0001

1990 1 0.019803 0.0738 0.27 0.7885

1991 1 0.037828 0.0745 0.51 0.6115

1992 1 0.01002 0.0723 0.14 0.8898

1993 1 0.005282 0.0723 0.07 0.9418

1994 1 0.021292 0.0725 0.29 0.7691

1995 1 0.022409 0.0731 0.31 0.7592

1996 1 -0.27734 0.0703 -3.95 <.0001

1997 1 0.243615 0.0665 3.67 0.0002

1998 1 -0.08982 0.0629 -1.43 0.1535

1999 1 0.120819 0.0532 2.27 0.0231

2000 1 0.123633 0.0529 2.34 0.0194

2001 1 -0.0559 0.0537 -1.04 0.2982

2002 1 -0.0486 0.0527 -0.92 0.3569

2003 1 0.048357 0.0524 0.92 0.3565

2004 1 0.042045 0.0519 0.81 0.4177

2005 1 -0.11691 0.0494 -2.37 0.0179

2006 1 -0.0798 0.0493 -1.62 0.1057

2007 1 -0.08976 0.0493 -1.82 0.0688

Var 1 -0.05755 0.0169 -3.42 0.0006

Contiguity 0 0 . . .

Language 0 0 . . .

Model Description Fit Statistics

Estimation Method FixTwo SSE 889.2263 DFE 6673
No. Cross Sections 811 MSE 0.1333 Root MSE 0.3650
Time Series Length 18 R-Square 0.9772

Num DF Den DF F Value Pr > F

827 6673 52.17 <.0001

F Test for No Fixed Effects

All yearly included

Panel: Parameter Estimates (Two-way fixed effect)


