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1. Introduction 

One of the central tools available to policy makers in the context of monetary policy is the 

choice of an exchange rate regime, which ultimately governs how a currency behaves in 

relation to other currencies.  Pursuant to a certain goals, policy makers can decide on the 

amount of influence they want to exercise. On the lower end of the scale, floating exchange 

rates are exclusively determined by market forces. While allowing for some movement, 

crawling and conventional pegs limit the market influence to a previously specified range. At 

the far end of the range, currency boards such as the European Monetary System or the use of 

a common legal tender severely limit currency movements. From these options, soft pegs are 

the most commonly used exchange rate regimes, followed by floating currencies1. The 

questions therefore arises as to why 19 European countries have chosen to deviate from 

common practice by committing to the most extreme form of exchange rate regimes, the 

common legal tender. One of the commonly cited reasons is the business benefit a currency 

union creates. More cross-border trade is to be expected, if the cost of exchanging currency is 

eliminated. In Europe, these costs are estimated to have been between €20-25 billion per year, 

money that can now be put towards more productive purposes2. This prominent reason for a 

common currency is the one of interest in this paper.  

Reduced exchange rate risk, i.e. lower exchange rate volatility, has been promoted as one of 

the prime causes for these trade benefits3. Uncertainty on foreign trade markets causes risk-

averse agents to divert their activity from foreign markets toward their domestic ones. Thus, 

lower exchange rate volatility implies more bilateral trade and higher exchange rate volatility 

less bilateral trade.  

Whilst the introduction of the Euro has de facto eliminated nominal exchange rates between 

Eurozone member countries, differences in purchasing power remain across countries. For 

example, one Euro in Slovakia is not worth the same as one Euro in Germany. This difference 

is illustrated by the real exchange rate (RER) between the countries.  

Consequently, this paper examines if the Euro has a positive effect on trade. Subsequently, it 

evaluates whether the benefit of decreased RER volatility on bilateral trade has been 

exaggerated. 

At first, the latest research on the subject is introduced, in order to put our model, data and 

research question into perspective with the literature. Next, the panel data set is presented 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1!IMF,!Annual!Report!on!Exchange!Arrangements!and!Exchange!Restrictions!(2013),!5f.!
2!http://ec.europa.eu/economy_finance/euro/why/business/index_en.htm,!06.09.2015.!!
3!http://ec.europa.eu/economy_finance/euro/why/index_en.htm,!06.09.2015.!
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with the help of some descriptive graphics, to give the reader a feeling for the data sample. 

The following section describes the Gravity Model used, leading to an explanation of the 

implementation and subsequent presentation of the results. In the fifth part of the paper the 

findings are analysed and interpreted, with regard to the limitations they pose, and put into 

perspective with the research question. The conclusion sums up the main findings and 

suggests areas for future research that came to the authors’ attention, but exceed the scope of 

this investigation.  

 

2. Current Literature 

An extensive portion of the extant literature highlights the economically large benefits of 

using a single shared currency. In his study on bilateral trade between 186 countries, for 

example, Rose (2000) finds that sharing a currency lets bilateral trade grow to three times the 

original value. Even though there is a consensus that the exact magnitude of the rise in trade 

volume should not be taken literally, the positive effect of a common legal tender seems 

consistent throughout the literature4. Rose’s results also show a small significant effect of 

exchange rate volatility on trade, but it seems to explain too little of the large effect of a 

currency union5.  

As has already been explained, the negative effect of exchange rate volatility on trade has a 

theoretical basis: Risk-averse agents divert their activities away from foreign trade, if 

exchange rate volatility is high. Since most trade contracts are not issued for immediate 

delivery, but for a certain time in the future, firms have to hedge against the exchange rate 

risk. Hedging becomes more expensive as the foreign exchange markets become more 

volatile, i.e. exchange rate risk rises, making trading activity less attractive6. As outlined in 

the following paragraph, Economists have yet to agree on the significance and magnitude of 

the aforementioned effect.  

Not just since the late years of the EMS and the introduction of the Euro, there have been a 

variety of papers investigating effects of nominal and real exchange rate volatility on trade, 

finding similar results for both parameters7. Many papers have found mostly small, but 

significant negative effects of exchange rate volatility on foreign trade (Cushman, 1986; 

Chowdhury, 1993; Dell’Ariccia, 1998 to name a few), whilst some, such as Franke (1991) 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4!The!Currency!Union!Effect!on!Trade:!Early!Evidence!from!the!EMU,!Micco,!Stein!and!Ordoñez!(2003),!
322f;!Currency!Unions!and!International!Integration,!Rose!and!Engel!(2002),!1064f.!
5!One!Money,!One!Market:!The!Effect!of!Common!Currencies!on!Trade,!Rose!(2000),!32.!
6!Real!exchange!rate!volatility!and!international!trade:!A!reexamination!of!the!theory,!Dellas!and!
Zilberfarb!(1993),!642f.!
7!Dell'Ariccia,!323.!
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and Baum, Caglayan and Ozkan (2004), find positive effects or no significant effects at all. 

Using real rather than nominal exchange rates is appealing, as it enables comparability across 

countries and time8. 

To test for the effects of RER volatility on bilateral trade, an array of volatility measures and 

statistic models have been applied. Volatility measures, trying to model different aspects of 

how agents form expectations, range from the standard deviation of the percentage change in 

exchange rate, the standard error of the exchange rate based on a log-linear trend equation9, to 

the moving sample standard deviation of the exchange rate’s growth rate, obtained from a 

first-order autoregressive equation 10 . However, Kenen and Rodrik (1986) as well as 

Dell’Ariccia (1998) find similar results across all different volatility measures they employ11.  

To model the relationship between trade, RER volatility and other macroeconomic variables, 

different papers follow different approaches: Some papers use a vector autoregressive system, 

imposing no theoretical restrictions, e.g. exogeneity, on the data, as well as allowing the 

economic variables to have dynamic relationships 12 . Another approach is taken by 

Chowdhury (1993), who uses an error-correction-model. It assumes that the variables used in 

the equation are non-stationary and integrated and also have a long-run relationship among 

them13. It interprets the collected data points in such a way that the error-correction term 

represents the responsiveness of trade to changes in the equilibrium conditions and thus 

highlights possible stochastic characteristics of trade data14. Lastly, Dell’Ariccia employs a 

fixed-effects model to his panel data set of bilateral trade between countries. The fixed-effects 

model allows controlling for unobservable, time-invariant country-pair effects, not explicitly 

stated in the model 15 . His approach is similar to the approach taken in this paper. 

Consequently, despite its sound theoretical foundation, studies have not been able to verify a 

significant negative effect of real exchange rate volatility on bilateral trade volume. It 

therefore seems disputable that less exchange rate risk should be promoted as one of the 

major reasons for increased trade in the European Union, the issue addressed in the remainder 

of this paper. 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8!Real!Exchange!Rate!Volatility!and!U.S.!Bilateral!Trade:!A!VAR!Approach,!Korray!and!Lastrapes!(1989),!
708.!
9!Measuring!and!analyzing!the!effects!of!short_term!volatility!in!real!exchange!rates,!Kenen!and!Rodrik!
(1986),!311.!
10!Korray!and!Lastrapes,!708.!
11!Kenen!and!Rodrik,!313f.;!Dell'Ariccia,!323.!
12!Korray!and!Lastrapes,!708.!
13!Does!exchange!rate!volatility!depress!trade!flows?!Evidence!from!error_correction!models,!Chowdhury!
(1993),!700ff.!
14!Chowdhury,!705.!
15!Dell'Ariccia,!318.!
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3. Selection of Data and Time Horizon 

The data set and time horizon chosen in this paper are dependent on the model framework and 

macroeconomic theory. For the purpose of being able to compare the effects of the Euro’s 

implementation, three Euro and three European non-Euro countries were selected, namely 

France, Germany, the Netherlands, Sweden, Switzerland and the United Kingdom. As all of 

the selected countries but Switzerland are part of the European Union, and thus the Union’s 

single market, which Switzerland accesses through a range of bilateral treaties16, the selection 

brings the advantage of equal or very similar terms of trade between them. It also decreases 

possible unobserved effects of cultural or geographic differences on the data. Limiting the 

sample to solely Western European countries seems even more fitting as the Gravity model’s 

framework assumes “identical and homothetic preferences across countries” 17 . The 

geographical proximity of the chosen countries and their similarity with regard to economic 

indicators (e.g. per capita income or factor endowment) 18 should suit the prerequisites of the 

model well. 

The scope of the investigation comprises data from 1990 until 2014. Data was collected 

annually, generating a total of 25 data points. For the purpose of this paper it is assumed that 

purchasing power parity (PPP) holds over the entire period, to ensure comparability between 

countries.  

Trade data was taken as a panel data set of bilateral imports from the OECD’s “Harmonized 

System 1988” Database, creating a total of 900 observations. Of these 900 observations 150 

data points are equal to zero, as there cannot be bilateral trade between France and France or 

between Switzerland and Switzerland. This leads to 750 observations with 15 country pairs.  

A measure for competitiveness, the relative consumer price indices are taken from the OECD 

main economic indicators (MEI). They constitute of relative consumer prices, 

competitiveness-weighted by the structure of import and export good markets in 49 countries, 

and unit labour costs in the overall economy in dollar terms with 2010 as its base year. A 

growing index signals rising relative consumer price levels, equivalent to a deterioration of 

the country’s competitiveness19. 

The GDP series was also taken from the MEI. It is seasonally adjusted and stated in US 

dollars (2010 prices). Figure 1 shows the development of the GDP time series. 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16!http://ec.europa.eu/trade/policy/countries_and_regions/countries/switzerland,!06.09.2015.!
17!Dell'Ariccia,!316.!
18!Dell'Ariccia,!316.!
19!http://stats.oecd.org/Index.aspx?DataSetCode=MEI_FIN#,!06.09.2015.!
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As outlined above, RER volatility creates uncertainty on international markets, imposing 

costs on risk-averse agents20. Hence, quadratic volatility measures coincide with the common 

model of risk-averse agents, where unexpected events are interpreted as squared deviations 

from the objective function the agent maximizes21. Accordingly, the volatility measure 

employed here is the standard deviation of the quarterly percentage change in real exchange 

rate (multiplied by 100). An implicit assumption is that the average change of the RER for a 

period is equal to the expected rate in any quarter of the  

 

period22. It is also assumed that agents act backward-looking, judging present exchange rate 

risk by past values of volatility23. In this paper, 12-month and 24-month indices of real 

exchange rate volatility are used, similar to Kenen’s and Rodrik’s (1986) measures. The 

employment of two measures models different types of agents’ decision-making. In the case 

of the 24-month measure, a subsample of 24 observations, 1991-2014, has been used, to be 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20!Chowdhury,!700.!
21!Kenen!and!Rodrik,!311.!
22!Kenen!and!Rodrik,!311.!
23!Dell'Ariccia,!320.!
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able to use solely the 24-month indices. The real exchange rate series used to calculate the 

volatility measure was taken from the narrow indices for real effective exchange rate provided 

by the Bank for International Settlements24. Figure 2 shows the development of the 12-month 

real exchange rate volatility indices. 

 

 
  

4. Methodology 

4.1 Gravity Model and implementation 

The gravity model used to be a purely empirical tool to analyze trade flows. It refers to 

Newton’s idea of gravity in suggesting that distance is one of the key factors determining how 

much is being traded. Trade volume decreases with increasing distance between two 

countries, and increases the closer two countries are. Also, trade is supposed to increase the 

higher a country’s GDP is. Anderson (1979) made a first attempt to explain the model 

theoretically. He states that goods are differentiated by country of origin. Consumers want all 

of these different products to be able to choose from a wider variety and accordingly have 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24!http://www.bis.org/statistics/eer,!06.09.2015.!
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preferences for all goods. Another assumption is that all goods are traded by all countries. As 

in equilibrium the national income equals the sum of foreign and domestic demand countries 

with a higher GDP trade more. Additionally, trade costs are greater than raw shipping costs, 

considering most of the value of the good deteriorates in transit. Therefore, distance is the 

second large variable explaining why some countries trade more with some countries than 

with others25. Anderson’s theoretical explanation has been validated further: Krugman (1980) 

received the Nobel Prize for his new trade theory, which looks at consumers’ preferences for 

variety as an important reason for trade between countries with similar characteristics. 

Nowadays, the gravity model is used in most studies on trade, for its implications hold even 

as empirical methods develop and data becomes more detailed.26 It is a simple way to explain 

trade patterns exceptionally well and it can be easily amended to test for other variables that 

could influence trade.  

The basic gravity model that was used to analyze the effects of RER volatility on bilateral 

imports models imports (TRADE) as a function of GDP (GDP), RER volatility (v) and a 

measure for competitiveness (CPI). In this model distance was left out of the equation, even 

though, as stated above, it usually is a common independent variable of the gravity model. 

However, the sample of only Western European countries, all in direct geographical 

proximity, should control for the effect of distance.  

One of the advantages of using panel data is the opportunity to control for unobserved 

country-pair specific fixed effects. They could include time-invariant effects such as sharing 

the same religious traditions, being a democracy or speaking a similar language. Country-pair 

specific effects, captured here by the term αij, could bias the OLS regression if they are 

correlated with the included regressors.  

The time fixed effect γt captures effects that vary over time, but not across entities. One such 

effect could have been the impact of the financial crisis in 2007/2008. Both time fixed effects 

and country-pair specific fixed effects, were used to test whether there is a significant effect 

of real exchange rate volatility on bilateral trade volume. The basic regression equation is 

specified as follows:  

 
log(TRADEijt)=γt+αij+β1logGDPit+ β2logGDPjt+β3logvit + β4logvjt+β5logCPIit + β6logCPIjt+εijt , 

 
 

i denotes the importing country, j the exporting country and t the time in years.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25!A!theoretical!foundation!for!the!gravity!equation,!Anderson!(1979),!106f,!!
26!The!puzzling!persistence!of!the!distance!effect!on!bilateral!trade,!Disdier!and!Head!(2008),!41.!
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Since the aim of this paper, besides determining the effect of RER volatility on trade volume, 

is to verify the Euro’s benefit on foreign trade, two periods were compared: the first 

comprises the data from before the introduction of the Euro, the second the data from after the 

introduction. 1998 was chosen as the defining year for the introduction of the Euro, as on May 

3rd 1998 the heads of state and government of the European Union decided to introduce the 

Euro. In June of the same year, the conversion rates between the old currencies and the Euro 

were established27. It is subsequently assumed that by 1998, all countries included in the 

model anticipated the Euro’s introduction and therefore exchange rate volatility to decrease. 

As exchange rates are largely determined by expectations, the introduction of the Euro should 

already be reflected in the data for 1998.  

 

4.2 Results 

First a panel-data regression was run to be able to look at the effect of country-pair and year 

dummies on trade (Appendix, Table 1). Country-pairs and years were included as dummy 

variables to look at the effects of the specific country-pairs and years on the dependent 

variable, namely the value of imports. In this regression, many variables had to be omitted 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
27!http://europa.eu/about_eu/eu_history/1990_1999/1998/index_de.htm,!06.09.2015.!

Table&2:&Fixed&Effects&Regression&with&Euro&and&shared&border&dummy!
!

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!

FE!
! ! ! !

ln_GDP_imp! 0.876***! 0.755***! 1.124***!
! (0.0209)! (0.0227)! (0.0382)!

ln_GDP_exp! 0.894***! 0.819***! 1.144***!
! (0.0209)! (0.0189)! (0.0381)!

ln_RERvol_imp! _0.0869**! 0.0165! _0.00469!
! (0.0340)! (0.0318)! (0.0149)!

ln_RERvol_exp! _0.103***! _0.0395! _0.0186!
! (0.0340)! (0.0299)! (0.0149)!

ln_CPI_imp! _0.790***! 0.360! 0.261*!
! (0.234)! (0.225)! (0.138)!

ln_CPI_exp! _0.510**! 0.353*! 0.577***!
! (0.233)! (0.212)! (0.140)!

Euro! ! 0.155***! !
! ! (0.0446)! !

sharedb! ! 0.593***! !
! ! (0.0409)! !
! ! ! !

Observations! 750! 750! 750!
R_squared! 0.846! 0.884! 0.953!

Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!
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because of collinearity, making the results hard to interpret. Since the model being used is 

three-dimensional (observations on bilateral trade at different points in time), a new 

regression with two-dimensional fixed effects was run. The dependent variable of all the 

outputs shown above is the value of bilateral imports for each country-pair. The results are 

depicted in Table 2.  

To control for an omitted variable bias, first a time fixed effects regression was performed 

(Column (1)). Time fixed effects are events such as the 2007-08 Financial Crisis or the recent 

Euro Crisis. They occur during a specific time period and have similar effects on all countries 

in the sample. To estimate the effects of a membership in the Euro and a shared border have 

on trade volume, a second time fixed effects regression was carried out, with the addition of a 

dummy-variable respectively (Column (2)). Country-pair fixed effects are time invariant and 

specific to two countries (Column (3)). They account for unobserved effects distinctive for the 

country-pair, such as cultural compatibility or if they have a common language. Most 

prominently, country-pair fixed effects also account for possible problems caused by the 

incentive central banks have to stabilize exchange rates with their most important trading 

partners. Assuming that the central bank’s behaviour does not change over the considered 

period, this bias will be addressed by the fixed effects model28. As membership in the 

Eurozone or a shared boarder can be seen as such effects, only one regression with country-

pair specific effects was carried out. 

For the regression results displayed here, the 12-month RER volatility indices were used. The 

outputs for the 24-month indices are included in the appendix for clarity (shown in Tables 5, 6 

and 7). The findings were largely equivalent, as was the case in previous studies29. Note that 

for the 24-month measure the time frame was restricted, as outlined in Section 3. 

RER volatility has a significant effect on trade volume and also the expected negative sign for 

both importing and exporting countries when implementing the time fixed effects model 

without dummies. However, there are no significant effects of RER volatility for either the 

time fixed effects regression, when the Euro and shared border dummies are included, or the 

country-pair fixed effects regression. Still, three out of the four have negative coefficients. 

The Euro and shared border dummies are both significant at the 1%-level and have the 

expected positive sign. 

To test for the effect of RER volatility before and after the introduction of the Euro, two 

different regressions were performed, one with the data from 1990-1997, and one from 1998-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
28!Dell’Ariccia,!316.!
29!See!Kenen!and!Rodrik,!313f.!
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2014. The results are documented in Tables 3 and 4, respectively. As before, a time fixed 

regression without (Column (1)) and with dummy-variables for membership in the Eurozone 

and shared borders (Column (2)) and a country-pair fixed effects regression (Column (3)) 

were implemented. For the period between 1990 and 1997, the Euro dummy was not included 

for obvious reasons. 

In the period until the introduction of the Euro, five out of the six RER volatility measures 

have the expected negative sign, but none of them are statistically significant. The shared 

border dummy is still statistically significant and has a positive coefficient. Between 1998 and 

2014, the RER volatility indices have a significant negative effect on trade in the first time 

fixed effects regression. Of the remaining four coefficients, three have a negative sign, but 

none have a significant effect on trade. Euro and shared boarder dummies have a significant 

effect on trade volume, when included in the regression.  

 

 

 

 

 

 

Table&3:&Results&for&the&years&1990@1997&
!

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!FE!

! ! ! !
ln_GDP_imp! 0.861***! 0.801***! 1.387***!

! (0.0316)! (0.0283)! (0.124)!
ln_GDP_exp! 0.867***! 0.807***! 1.393***!

! (0.0316)! (0.0283)! (0.124)!
ln_RERvol_imp! _0.0473! _0.0119! 0.0232!

! (0.0533)! (0.0465)! (0.0187)!
ln_RERvol_exp! _0.0832! _0.0478! _0.0127!

! (0.0533)! (0.0465)! (0.0187)!
ln_CPI_imp! _1.110***! _0.529**! _0.232!

! (0.298)! (0.268)! (0.160)!
ln_CPI_exp! _0.445! 0.136! 0.433***!

! (0.298)! (0.268)! (0.160)!
sharedb! ! 0.514***! !

! ! (0.0598)! !
! ! ! !

Observations! 240! 240! 240!
R_squared! 0.873! 0.904! 0.982!

Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!
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Also note the unusually high values of the R2 measure throughout all regressions. They do not 

decrease when repeating the regressions with first differences of the data and calculating the 

adjusted R2 (Appendix, Table 8). This can be explained by the model set up. As a high 

number of observations are modeled through a comparatively small number of explaining 

variables, adjusting R2 does not significantly change its value. To address the possibility of 

serial autocorrelation of the dependent variable, a Woolridge test for serial correlation was 

performed (Appendix, Table 8). As can be seen, the P-value is 0, so the Null- Hypothesis (no 

first-order correlation) can be rejected at the 1%-level. This shows that autocorrelation in the 

data is likely. In other words, the past year’s import volume is to some extent correlated with 

the import volume of the following year. Serial autocorrelation could be a sound explanation 

of the high values of R2 in the regressions. 

 

5. Discussion and Limitations 

The findings presented in the previous section show that, although the selection of only 

Western European countries should limit unobserved time invariant effects, virtually all 

country-pairs have a significant effect on the volume of bilateral imports (Appendix, Table 1). 

Table&4:&Results&for&the&years&1998@2014&
&

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!FE!

! ! ! !
ln_GDP_imp! 0.880***! 0.701***! 1.123***!

! (0.0275)! (0.0315)! (0.0659)!
ln_GDP_exp! 0.912***! 0.818***! 1.155***!

! (0.0274)! (0.0248)! (0.0654)!
ln_RERvol_imp! _0.109**! 0.0341! _0.0147!

! (0.0434)! (0.0408)! (0.0193)!
ln_RERvol_exp! _0.111**! _0.0337! _0.0143!

! (0.0434)! (0.0379)! (0.0193)!
ln_CPI_imp! _0.558! 1.281***! 0.471**!

! (0.342)! (0.341)! (0.206)!
ln_CPI_exp! _0.627*! 0.564*! 0.472**!

! (0.339)! (0.307)! (0.211)!
sharedb! ! 0.659***! !

! ! (0.0535)! !
Euro! ! 0.257***! !
! ! (0.0602)! !
! ! ! !

Observations! 510! 510! 510!
R_squared! 0.824! 0.870! 0.943!

Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!
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Therefore, the importance of choosing a culturally and economically homogenous sample of 

countries is emphasized further, to limit the extent of such effects. 

Furthermore, this investigation found a positive, statistically significant effect of the Euro on 

the volume of bilateral imports. As presented in Table 2, even when considering the whole 

period of our investigation, the inclusion of a Euro dummy in the time-fixed effects regression 

yielded the proposition, that ceteris paribus the countries that have the Euro as their currency 

traded more than those who have not. Limiting the regression to the time between 1998 and 

2014, this hypothesis is enhanced further, as the dummy’s coefficient became more positive, 

suggesting an increasing benefit from adopting the Euro.  

However, the results also suggest that the importance of RER stability as one of the main 

reasons for the increase in trade volume facilitated by the introduction of the Euro has been 

exaggerated: Even though some statistically significant negative effects of RER volatility on 

trade were found, these were predominantly limited to the regression with time fixed effects 

without dummies. The fact that this study did find little or no evidence for significant effects 

in either the country-pair fixed effects regression or when the Euro and the shared border 

dummies were included in the time fixed effects regression hints that the first time fixed 

effects regression might be biased, due to omitted variables. This conjecture is furthered by a 

possible reason for the similar results of the time fixed regression, including the dummies, 

and the country-pair fixed effects regression: The Euro dummy accounts for a possibly 

omitted time invariant effect in the time fixed effects regression and is thus part of the 

country-pair specific effect included in the third regression. Assuming this is true and thus 

disregarding the results of the first regression, this would mean that there is little to no 

evidence of statistically significant negative effects of RER volatility on bilateral trade in the 

data used for this paper. 

Nonetheless, the significant positive effect of shared borders, outlined by the addition of the 

shared border dummy to the time fixed effects regression, suggests that distance might have a 

more sizeable impact on trade than was assumed in this study, even when only examining 

countries that are already close to each other. The fact that a shared border has a relatively 

large effect on the bilateral trade volume of a country pair asserts that, as distance between 

two countries rises, their bilateral trade declines. Consequently, although beyond the scope of 

this investigation, it is strongly advisable to include a variable for distance when using a 

Gravity Model to study possible influences on trade volume. 

Moreover, it has been suggested that it is imperative to consider possible stochastic properties 

of trade data time series. As mentioned in Section 2, Chowdhury (1993) considered his data to 



!

! 14!

consist of integrated, potentially non-stationary variables and was able to establish a long-run 

equilibrium relationship among them30. Stochastic relationships among variables were not the 

focus of this study. Further studies should try to carefully compare and evaluate different 

models and their specifications and select the one that suits their criteria best. 

Lastly, this paper does not explore the indirect effect RER volatility might have on trade 

volume through its effect on income volatility. Baum, et al. (2004) stress how fluctuations in 

domestic income, as well as uncertainty in foreign income created by RER uncertainty might 

impact bilateral trade31. Thus, it might be substantial to include this relationship in further 

investigations on RER risk. 

 

6. Conclusion 

This paper investigates the relation between real exchange rate volatility and the volume of 

bilateral imports. It thereby determines that decreased real exchange rate volatility has been 

exaggerated as a reason for the trade benefits procured by the Euro. It uses a panel data set of 

six European countries, three of them Euro and three of them non-Euro, and implements a 

Gravity Model of trade to model the relationship between bilateral imports, real exchange rate 

volatility, real gross domestic product and a measure for competitiveness. To account for 

possible omitted variables, time fixed effects and country-pair fixed effects regressions are 

estimated. The model establishes the positive effect of the Euro on trade, but is unable to 

verify lower real exchange rate volatility as one of its main reasons. For further studies, the 

following should be a point of inception: the reasons for trade benefits, albeit established, are 

not part of the paper and could potentially be an interesting field of research. The countries 

used for investigation in this paper have all been co-operating through the EU, the EMS or 

have previously benefited from various trade agreements for a long period of time. Therefore 

it might be interesting to investigate the differences in trade development between these 

countries and nations that joined the European Union and its common market at a later date 

and only recently adopted the Euro as their currency. Such countries might predominantly 

include Eastern European countries, for example Latvia or Lithuania. With a comparison 

between the established and newer Eurozone countries, one might be able to isolate some of 

the causes of the common currency’s trade benefits.  

  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30!Chowdhury,!700ff.!
31!Nonlinear!effects!of!exchange!rate!volatility!on!the!volume!of!bilateral!exports,!Baum,!Caglayan!and!
Ozkan!(2004),!3ff.!
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Appendix 

 
Table 1: Cross- Section Regression Results 

 
 (1) (2) (3) (4) 
VARIABLES ln_imp ln_imp ln_imp ln_imp 
     
ln_GDP_imp 0.0210    
 (0.0497)    
ln_GDP_exp 0.0419    
 (0.0528)    
ln_RERvol_imp 0.00741 0.0112   
 (0.0186) (0.0179)   
ln_RERvol_exp -0.0147 -0.0101   
 (0.0196) (0.0178)   
ln_CPI_imp 0.447***    
 (0.132)    
ln_CPI_exp 0.589***    
 (0.104)    
_Icountry_p_2 -0.134* -0.183*** -0.183*** -0.183** 
 (0.0722) (0.0373) (0.0369) (0.0895) 
_Icountry_p_3 -1.592*** -1.606*** -1.606*** -1.606*** 
 (0.102) (0.0421) (0.0389) (0.0824) 
_Icountry_p_4 -0.805*** -0.884*** -0.884*** -0.884*** 
 (0.100) (0.0385) (0.0379) (0.0853) 
_Icountry_p_5 -0.470*** -0.408*** -0.408*** -0.408*** 
 (0.0472) (0.0461) (0.0450) (0.0835) 
_Icountry_p_6 -1.174*** -1.246*** -1.246*** -1.246*** 
 (0.0913) (0.0431) (0.0424) (0.0846) 
_Icountry_p_7 -2.598*** -2.634*** -2.634*** -2.634*** 
 (0.118) (0.0342) (0.0317) (0.0786) 
_Icountry_p_8 -1.736*** -1.838*** -1.838*** -1.838*** 
 (0.118) (0.0332) (0.0330) (0.0755) 
_Icountry_p_9 -0.866*** -0.829*** -0.828*** -0.828*** 
 (0.0465) (0.0395) (0.0384) (0.0689) 
_Icountry_p_10 -2.529*** -2.614*** -2.614*** -2.614*** 
 (0.173) (0.0388) (0.0352) (0.0890) 
_Icountry_p_11 -2.791*** -2.941*** -2.941*** -2.941*** 
 (0.176) (0.0366) (0.0359) (0.0886) 
_Icountry_p_12 -1.069*** -1.081*** -1.080*** -1.080*** 
 (0.0913) (0.0352) (0.0322) (0.0840) 
_Icountry_p_13 -3.843*** -3.958*** -3.958*** -3.958*** 
 (0.211) (0.0448) (0.0414) (0.0649) 
_Icountry_p_14 -2.213*** -2.190*** -2.189*** -2.189*** 
 (0.128) (0.0453) (0.0374) (0.0722) 
_Icountry_p_15 -2.309*** -2.349*** -2.348*** -2.348*** 
 (0.138) (0.0554) (0.0567) (0.100) 
_Iyear_1991 -0.0602 -0.0598 -0.0597  
 (0.0497) (0.0489) (0.0487)  
_Iyear_1992 -0.0317 -0.0306 -0.0299  
 (0.0531) (0.0523) (0.0490)  
_Iyear_1993 -0.0584 -0.0923* -0.0924*  
 (0.0481) (0.0477) (0.0477)  
_Iyear_1994 0.0361 0.00756 0.00755  
 (0.0474) (0.0472) (0.0474)  
_Iyear_1995 0.234*** 0.222*** 0.222***  
 (0.0476) (0.0469) (0.0471)  
_Iyear_1996 0.238*** 0.222*** 0.223***  
 (0.0473) (0.0465) (0.0466)  
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_Iyear_1997 0.236*** 0.198*** 0.198***  
 (0.0469) (0.0472) (0.0474)  
_Iyear_1998 0.263*** 0.245*** 0.246***  
 (0.0492) (0.0474) (0.0471)  
_Iyear_1999 0.280*** 0.256*** 0.255***  
 (0.0482) (0.0490) (0.0463)  
_Iyear_2000 0.292*** 0.232*** 0.233***  
 (0.0511) (0.0461) (0.0459)  
_Iyear_2001 0.269*** 0.201*** 0.201***  
 (0.0512) (0.0454) (0.0456)  
_Iyear_2002 0.275*** 0.233*** 0.233***  
 (0.0534) (0.0482) (0.0461)  
_Iyear_2003 0.399*** 0.386*** 0.386***  
 (0.0536) (0.0466) (0.0474)  
_Iyear_2004 0.551*** 0.552*** 0.552***  
 (0.0560) (0.0478) (0.0482)  
_Iyear_2005 0.631*** 0.613*** 0.613***  
 (0.0576) (0.0493) (0.0475)  
_Iyear_2006 0.755*** 0.732*** 0.731***  
 (0.0633) (0.0552) (0.0486)  
_Iyear_2007 0.873*** 0.848*** 0.848***  
 (0.0643) (0.0521) (0.0521)  
_Iyear_2008 0.989*** 0.938*** 0.938***  
 (0.0670) (0.0524) (0.0512)  
_Iyear_2009 0.751*** 0.680*** 0.680***  
 (0.0650) (0.0545) (0.0550)  
_Iyear_2010 0.891*** 0.813*** 0.813***  
 (0.0662) (0.0527) (0.0532)  
_Iyear_2011 1.008*** 0.953*** 0.953***  
 (0.0669) (0.0514) (0.0517)  
_Iyear_2012 1.016*** 0.946*** 0.946***  
 (0.0702) (0.0559) (0.0560)  
_Iyear_2013 1.042*** 0.990*** 0.989***  
 (0.105) (0.105) (0.0860)  
_Iyear_2014 1.015*** 0.976*** 0.975***  
 (0.0821) (0.0771) (0.0704)  
Constant 18.73*** 24.49*** 24.49*** 24.93*** 
 (1.793) (0.0435) (0.0438) (0.0567) 
     
Observations 750 750 750 750 
R-squared 0.972 0.970 0.970 0.872 

 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 
 
Country- Pair Index:  
 
1= DE-FR 6= FR-ND 11= ND-SWITZ 
2= DE-ND 7= FR-SE 12= ND-UK 
3= DE-SE 8= FR-SWITZ 13= SE-SWITZ 
4= DE-SWITZ 9= FR-UK 14= SE-UK 
5= DE-UK 10= ND-SE 15= SWITZ-UK 
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Table 5: 24 months volatility index, 1991-2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 6: 24- months Volatility Index, 1991-1997 

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!

FE!
! ! ! !
ln_GDP_imp! 0.838***! 0.747***! 1.154***!

!
!

(0.0232)! (0.0232)! (0.0403)!

ln_GDP_exp! 0.844***! 0.785***! 1.161***!
! (0.0232)! (0.0209)! (0.0402)!
ln_RERvol_imp! _0.231***! _0.0247! 0.0314!
! (0.0488)! (0.0541)! (0.0231)!
ln_RERvol_exp! _0.293***! _0.184***! _0.0279!
! (0.0489)! (0.0438)! (0.0230)!
ln_CPI_imp! _0.201! 0.530**! 0.169!
! (0.279)! (0.251)! (0.153)!
ln_CPI_exp! 0.236! 0.886***! 0.659***!
! (0.277)! (0.248)! (0.155)!
Euro! ! 0.160***! !
! ! (0.0529)! !
sharedb! ! 0.573***! !
! ! (0.0416)! !
! ! ! !
Observations! 720! 720! 720!
R_squared! 0.852! 0.885! 0.952!

Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!

!

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!

FE!
! ! ! !
ln_GDP_imp! 0.851***! 0.805***! 1.657***!
! (0.0355)! (0.0315)! (0.142)!
ln_GDP_exp! 0.841***! 0.795***! 1.648***!
! (0.0355)! (0.0315)! (0.142)!
ln_RERvol_imp! _0.111! _0.0111! 0.0816**!
! (0.0794)! (0.0703)! (0.0324)!
ln_RERvol_exp! _0.200**! _0.100! _0.00754!
! (0.0794)! (0.0703)! (0.0324)!
ln_CPI_imp! _0.867**! _0.535! _0.338*!
! (0.381)! (0.335)! (0.172)!
ln_CPI_exp! 0.0425! 0.374! 0.571***!
! (0.381)! (0.335)! (0.172)!
sharedb! ! 0.508***! !
! ! (0.0639)! !
! ! ! !
Observations! 210! 210! 210!
R_squared! 0.877! 0.907! 0.984!

!
Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!

!
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Table 7: 24-months Volatility Index 1998-2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   Table 8: First Differences Results, Adjusted R2 and Woolridge Test 

 
 (1) (2) (3) 
VARIABLES TimeFE Time FE Country-Pair FE 
    
dGI 0.862*** 0.819*** 0.872*** 
 (0.0209) (0.0215) (0.0208) 
dGE 0.877*** 0.849*** 0.887*** 
 (0.0210) (0.0201) (0.0209) 
dRI -0.0852** -0.0556 -0.0333 
 (0.0352) (0.0338) (0.0242) 
dRE -0.134*** -0.108*** -0.0564** 
 (0.0350) (0.0332) (0.0240) 
dCI -0.788*** -0.337 -0.362* 
 (0.241) (0.238) (0.198) 
dCE -0.533** -0.179 -0.0937 
 (0.232) (0.223) (0.190) 
Euro  0.0565  
  (0.0553)  
sharedb  0.499***  
  (0.0576)  
    
Observations 720 720 720 
Adjusted R-squared 0.834 0.852 0.889 

 
Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
F(  1,      29) =     36.586 
Prob > F =      0.0000 

        Standard errors in parentheses 
       *** p<0.01, ** p<0.05, * p<0.1 

! (1)! (2)! (3)!
VARIABLES! Time!FE! Time!FE! Country_Pair!

FE!
! ! ! !
ln_GDP_imp! 0.826***! 0.697***! 1.141***!
! (0.0301)! (0.0311)! (0.0657)!
ln_GDP_exp! 0.848***! 0.774***! 1.163***!
! (0.0300)! (0.0269)! (0.0651)!
ln_RERvol_imp! _0.286***! _0.0477! 0.0245!
! (0.0611)! (0.0661)! (0.0304)!
ln_RERvol_exp! _0.325***! _0.215***! _0.0130!
! (0.0611)! (0.0542)! (0.0303)!
ln_CPI_imp! 0.209! 1.440***! 0.406*!
! (0.385)! (0.354)! (0.218)!
ln_CPI_exp! 0.269! 1.227***! 0.566**!
! (0.380)! (0.342)! (0.223)!
sharedb! ! 0.625***! !
! ! (0.0528)! !
Euro! ! 0.232***! !
! ! (0.0675)! !
! ! ! !
Observations! 510! 510! 510!
R_squared! 0.834! 0.874! 0.942!

Standard!errors!in!parentheses!
***!p<0.01,!**!p<0.05,!*!p<0.1!

!






