
Abstract  
This paper investigates the effect of EMU on inward FDI flows to the Eurozone 
using panel data from 22 OECD countries for the period 1973-2006. The empirical 
findings suggest that the EMU led to a statistically significant overall increase in 
inward FDI flows to countries that adopted the euro as their national currency.  
They also show that the EMU effect on inward FDI flows differs substantially across 
member countries. 
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Introduction

The impact of the formation of currency unions on trade volume has been a topic of 
considerable interest following the seminal work of Rose (2000). This, primarily, 
empirical literaturehasgrownsignificantlyandhasfocusedtosomeextentonthe
 effect of the launch of the euro on intra-Eurozone trade.  The main conclusion reached 
by this literature is that currency unions have a positive and quite large effect on trade 
among the countries that adopted a common currency (Rose, 2000, 2001, Glick and 
Rose, 2002, Micco et al.2003).Inparticular,RoseandGlick(2002,p.1126)findthat
“bilateral trade approximately doubles/halves as a pair of countries forms/ dissolves a 
currency union, ceteris paribus”. Despite the growing interest in the effects of  currency 
unions on trade volume, there has been, with some recent exceptions, a lack of  attention 
totheeffectsofcurrencyunionsonFDIflows.ThisisdespitethefactthatFDIflows
havegrownrecentlyatamuchfasterpacethantradeflows.Forinstance,thegrowth
rateoftheFDIflowsintotheEurozonefrom1990-2006was469.6%whereasthe
growth rate of trade (exports plus imports) in the Eurozone for the same period was 
only184.3%.
 With that in mind, this paper attempts to contribute to the literature by examining 
theimpactcurrencyunionshaveonFDIflowsinthecontextoftheEuropeanMonetary
Union(EMU).Specifically,itwillinvestigatetheeffectoftheintroductionoftheeuro
oninwardFDIflowstotheEurozone,thegroupofcountriesthatadopteditastheir
national currency.  
 Theoretical work on the effect of currency unions on FDI seems to be emerging 
slowly (Neary, 2007). Empirical work, on the other hand, has recently emerged and 
hasmostlyfocusedontheimpactoftheeuroonFDIflowsintotheEurozone1. This 
literature (Aristotelous, 2005; de Sousa and Lochard, 2004, 2006, Petroulas, 2007, 
 Schiavo, 2007, Brouwer et al.,2008)pointstoapositiveandsignificanteffect.This
seems to be a plausible result since a currency union may boost trade among its  members 
viaanincreaseinFDIflows.Indeed,theincreaseininwardFDIflowstotheEurozone
maybebehindthegrowthinintra-Eurozonetradeflowsdocumentedintheempirical
literature to date. Baldwin et al. (2008) provide a useful recent summary of the euro 
impact on trade and FDI in Europe.
 The above-mentioned studies on the currency union-FDI nexus suffer from a 
number of weaknesses. First, they use a few years of data from the EMU period and 
hencecannotestimateaccuratelytheeffectoftheEMUonFDIflows.Second,they
investigate the overall effect of the EMU on FDI for the Eurozone and, hence, cannot 
determine whether this effect is widespread across Eurozone countries. This study 

1.WeiandChoi(2002)focusontheeffectofdollarizationonbilateralFDIflows.
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purportstofillthesegapsintheliteratureusinganumberofeconometricmethodolo-
gies. The rest of the paper is structured as follows. Section 2 offers a review of the 
empirical literature.  Section 3 outlines the estimated model. Section 4 discusses the 
methodology, the data and the results obtained from the empirical analysis. Finally, 
section 5 presents our conclusions.  

Literature Review

Increasing monetary integration leading to a common currency may affect FDI posi-
tively via a number of channels. First, a monetary union that eliminates exchange rate 
risk and makes price comparisons more transparent may facilitate goods competition 
acrosscountries,thusmakingcross-bordermergersandacquisitionsmoreprofitable
(Neary, 2007). Second, a common currency eliminates uncertainty regarding price 
variablesandmakeseasierthepricingdecisionsandcostcalculationsoffirms.Third,a
singlecurrencyrepresentsacrediblecommitmenttoanirrevocablefixingofexchange
rates and hence reduces transactions costs associated with international investment 
flows.Thereductionintransactionscostspromotesinvestmentflowsacrossborders
and hence FDI. A US company, for example, that is already operating in the Eurozone 
has an incentive to further expand its investment activity as it now anticipates higher 
trade activity in the Eurozone and hence more sales. Therefore, the positive impact 
ofacommoncurrencyonFDIflowsgoesbeyondtheeliminationofexchangerate
uncertainty arising from the common currency.
 Most of the empirical work focuses on the effects of currency unions on trade.  
However, currency union formation may affect trade via its effect on FDI. Empirical 
evidence on the effect of monetary integration on FDI has recently emerged. Wei and 
Choi (2002) examine the effect of a currency board or complete dollarization on US 
FDI.TheyfindthepositiveeffectonUSFDIcanbeashighas185%.DeSousaand
Lochard(2006)estimateagravitymodeltotestfortheimpactofEMUonFDIflows
and stocks. The estimated equation controls for market size, transactions and produc-
tion costs, exchange rate volatility, exchange rates, skilled-labor endowments and 
merger and acquisition determinants. The authors use data on 22 OECD countries for 
theperiod1982-2002.Themajorfindingsarethefollowing.First,EMUleadstoan
increase in euro-members (and non-members) FDI inside the euro area.  In particular, 
EMUisestimatedtohaveincreasedFDIstocksintheEMUcountriesbyabout29%.
Second, there is no evidence that the EMU has led to a decrease in FDI originating 
from Eurozone countries into non-Eurozone EU-member countries (Denmark, Sweden, 
and UK).
 Aristotelous(2005)testsfortheeffectofEMUonUSFDIflowsintotheEurozone
using a panel of 15 EU countries and data for 1966-2003. Using a model that includes 
supplyanddemand-relatedlocationaldeterminantsofFDI,thepaperfindsthatEMU
hadapositiveandstatisticallysignificanteffectonUSFDIflowsintotheEurozone.In
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addition, there was no FDI diversion - meaning that there is no evidence for a decline 
in US FDI into the three countries that opted out of the single currency (UK, Denmark, 
andSweden).Petroulas(2007)alsoexaminestheeffectofEMUoninwardFDIflows
totheEurozone.ThestudyfocusesonbothinwardFDIflowsoriginatingfromother
Eurozone countries and from non-Eurozone countries. The estimated increase in the 
formercaseis16%andinthelatter8%.Intheanalysis,theauthorusesannualdata
from 1992-2001 for 18 developed countries.  
 Schiavo (2007) uses data from 25 developed countries for the period 1980-2001 
toinvestigatetheeffectofEMUonFDIflows.Despiteusingonlythreeyearsofdata
fromtheeuroregime,hefindsthatEMUhadapositiveandsignificanteffectonFDI
flows.Morerecently,Brouweret al. (2008) examine the likely trade and FDI effects 
of the 2004 EU enlargement in each of the ten countries that joined the EU in that 
year.Usingapanelof29countriesfortheperiod1990-2004,theauthorsfindtheEMU
effectonFDItobepositiveandintherangeof18.5-30%wheretheminimumeffect
applies for Poland and the maximum for Hungary.  
 ThispapercontributestotheempiricalliteraturethatrelatesEMUandFDIflowsin
three ways. First, we use a number of econometric methodologies (that include dynamic 
panelestimation)toestimatetheeffectsofEMUonFDIflows.Second,weincludedata
up to 2006, thus allowing a longer time scale of EMU data that is expected to provide 
moreaccurateestimatesoftheEMUimpactonFDIflows.Third,ourmethodology
allows for the determination of country effects on FDI in order to examine whether 
the impact of the euro on FDI is symmetric across Eurozone countries.  

The model

Numerous theories have been developed over the years to explain the determinants 
of FDI. These theories draw not only on different areas of economics such as indus-
trial organization and economic geography, but also on corporate investment theory 
and strategic theory. UNCTAD, 1998, provides a good overview of these theories. In 
this paper we examine the impact of the euro on inward FDI to the Eurozone using a 
modelofthedeterminantsofFDIflowsthatisrootedinthesetheories.Theestimated
model is shown below:

FDIit=β0 +β1 GDPit +β2 GDPGRit+β3 RERit+β4 VOLit+β5 DISTi
+β6  EUit  +β7 EMUit + eit             (1)

where i refers to 22 host countries, t to the time period 1973-2006 and e is the  error 
term. The regression’s dependent variable, FDIit, is real total FDI inflows to host
countryimeasuredinUSdollars.ItiscalculatedbydividinginwardFDIflowsby
theUSGDPdeflator.
 GDPit is host-country i’s real GDP measured in US dollars at constant 2000 prices 
and exchange rates and it captures the effect of market size on foreign investment.  
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GDPGRit is the growth rate of real GDP of country i. It accounts for the growth rate of 
market size in the host country that is expected, according to the acceleration  principle, 
to affectpositivelyFDI inflows.RERit stands for the host country’s real effective 
exchange rate against its trading partners. It is the trade weighted nominal exchange 
rate between the host country and its trading partners adjusted by the CPI of the host 
country and its trading partners. An increase in the real exchange rate implies a real 
depreciation of the host country currency and hence an increase of relative wealth of 
foreignfirms(comparedtodomesticfirms)leadingtoariseinforeignFDIinflowsinto
country i.  VOLit is the annualized month-to-month volatility of the trade-weighted real 
exchange rate measured in two different ways. We use the moving standard deviation 
of the logged real rate and the conditional variance of shocks to the exchange rate. In 
the second case, a GARCH model of the monthly real exchange rate is estimated and 
the estimated conditional variance is taken as a proxy of volatility. It is expected that 
the direction of the effect volatility would have on FDI is ambiguous. More volatility 
wouldexposefirmsinvolvedininternationaltradetomoreuncertaintyandhencewould
leadtosubstitutionofFDIfortradeflows;henceapositiveeffectofvolatilityonFDI
(Harvey,1989).Incontrast,morevolatilitywouldexposefirmstomoreuncertainty
wheninvestingabroad(forexample,thesizeofprofitsindomesticcurrencyterms
wouldbemoreuncertain)andreduceFDIflows.
 Another variable of interest is the distance in kilometers (DISTi) between the capital 
of each host country and Frankfurt, considered in the literature as the industrial centre 
of the EU. The rationale for the incorporation of such a variable stems from the exist-
ence of locational externalities that arise from agglomeration economies in the EU.  
The closer a peripheral market is to the centre of industrial activity, the higher the 
positive externalities arising from this proximity and hence the more likely a foreign 
firmwillwishtoreapthebenefitsbyinvestinginsuchamarket.Hence,thesignof
β5 is expected to be negative. Equation (1) includes also two dummy variables. EUit is 
the EU membership dummy that takes the value of one when the host country i was 
a member of the EU and zero otherwise. It is included in order to test whether being 
an EU member implies a positive effect on inward FDI. Finally, the last independent 
variable included in the regression is EMUit, the dummy variable that captures the 
impactofthecreationoftheEMUoninwardFDIflows.It takesthevalueofone
starting in the year host country i joined the euro. Hence, it is equal to one starting 
in 1999 for Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, 
Netherlands, Portugal and Spain. For Greece, which joined the Eurozone in 2001, it 
takes the value of one from that year till 2006. Finally, for the rest of the countries that 
are part of the sample, including the three EU-members that have not joined the euro 
(Denmark, Sweden, UK), the dummy takes the value of zero throughout our sample.  
 As the objective of the paper is to test for the impact of the euro on inward FDI in the 
Eurozone,ourprimaryfocusintheaboveestimatedregressionisonthecoefficientβ7.      
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Itisanticipatedthatthiscoefficientwillbepositiveandstatisticallysignificantforthe
reasons outlined in the previous section. Recent evidence has concluded that currency 
unionstendtohaveabeneficialeffectontradevolume(Rose,2000,GlickandRose,
2002, Micco et al., 2003). Moreover, some evidence suggests that the effect of currency 
unions on trade may take place via their effect on FDI (de Sousa and Lochard, 2006). 
In other words, in anticipation of the positive effects on trade volume a currency union 
may bring to its members, a foreign company has a stronger incentive to expand its 
production activities (or set up new facilities to initiate a production activity) in the 
hostcountryinordertoreapthebenefitsoftheboostintrade.Hence,thecreationof
acurrencyuniontendstoboostFDIflowsintotheEurozone.

Methodology, Data and empirical results

(i) Methodology
 Regression models that use pooled data have been traditionally estimated in three 
different ways: Pooled Least Squares (PLS), Fixed Effects (FE), and Random Effects 
(RE). PLS is the simplest estimation model. It assumes that the intercept and slope coef-
ficientsarethesameforthedifferentcross-sectionalentities.Itiscommonlyestimated
to provide ‘base-line’ or ‘benchmark’ results. The FE estimation model allows for dif-
ferent intercepts for each cross-sectional entity and should be used when  differences 
between the intercepts for the cross-sectional entities are considered  constant over time, 
not random. The RE estimation model incorporates differences between cross-sectional 
entities by allowing the intercept to change, as in FE, but the amount of the change 
is random. It should be used when each entity in the cross-section data is chosen at 
random to represent a larger population. Because the cross-sectional entities in this 
paper were not chosen at random (they are all OECD member countries), the FE, and 
not the RE, is the appropriate technique to estimate equation (1).
 In addition to the frequently used procedures discussed above, a Generalized Method 
of Moments (GMM) estimator along the lines suggested by Arellano and Bond (1991) 
and Arellano and Bover (1995) can also be used to estimate a panel equation such as 
equation(1).ArellanoandBond(1991)suggestanestimationprocedurethatusesfirst
differenced data, whereas Arellano and Bover (1995) suggest removing individual 
effects from a panel equation using orthogonal deviations. These types of estimation 
procedures are commonly used in the literature to estimate dynamic panel data models.  
For a more detailed survey of the literature of GMM estimation and dynamic panel 
estimators, see Wooldridge (2002).

(ii) Data
 We use panel data for 22 OECD countries2 that cover the period 1973-2006. The start 

2. The 22 OECD countries included in the study are the 15 European countries that were members of 
the EU when the euro was launched plus Australia, Canada, Japan, Korea, New Zealand, Norway, 
Switzerland,andUSA.PleasenotethatinthepastFDIfiguresforBelgiumandLuxemburgwere
combined into a single total; rather than lose valuable observations, this study treats Belgium and 
Luxemburg as if they were a single country.
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of the sample period is dictated by the collapse of the Bretton Woods system and the 
beginningoftheexchangeratefloat.TheFDIdataaretakenfromtheWorldInvestment
Report (UNCTAD, 2007). The rest of the data are from the OECD (Main Economic 
Indicators) and International Financial Statistics CD-ROM. Monthly-frequency data 
are used in order to construct the proxies for exchange rate volatility.

(iii) Results
 We estimate equation (1) for three sample periods: the full sample period 1973-
2006 and two sub-sample periods (1979-2006 and 1990-2006). We do so in order to 
determinewhetherourfindingsaresensitivetothetimeperiodunderconsideration. 
Thefirstsub-sampleismotivatedbythecreationoftheEuropeanMonetarySystem
(EMS) in 1979. The second sub-sample is chosen on the basis that EMU, the name 
basically given to the process of harmonizing the economic and monetary policies 
of the EU members with a view to the introduction of euro on Jan. 1, 1999, began in 
July 1990.
 To establish the robustness of our results, we also estimate equation (1) using a 
number of panel data estimation techniques. Table 1 reports the results of the baseline 
panel least squares estimation procedure. The baseline estimates obtain under the 
assumptionthattheinterceptandslopecoefficientsareidenticalforthedifferentcross-
sectionalentities.Table2reportstheresultsofthefixedeffectspanelestimation.In
this case, the estimated intercepts for the various cross-sectional entities are allowed 
to differ but the differences among them are taken to be constant and not random.  
Finally, Table 3 provides the estimates of two dynamic panel models.
 According to the results reported in Tables 1-3, we derive the following conclu-
sions. First, real GDP and the real GDP growth rate have a positive and very statisti-
callysignificantimpactoninwardFDIinalmostallcases,aresultconsistentwith
our expectations. Second, the effect of the real effective exchange rate on inward FDI 
ispositiveandsignificantinmostcases.Hence,asexpected,arealdepreciationof
thedomesticcurrencyleadstoanincreaseininwardFDIflows.Third,exchangerate
volatility measured by the moving standard deviation seems to have an ambiguous 
effectoninwardFDIflows.Thedirectionoftheeffectappearstobesensitivetothe
estimation technique used.  Whenthe5%levelofsignificanceisreached,theeffectof
exchangeratevolatilityonFDIinflowsisestimatedtobepositive(seeTable3).When
volatility is measured using the conditional variance of shocks to the real effective 
exchangerate,however,itseffectonFDIflowsispositiveinallcasesandsignificant
in most cases (see Table 4). Fourth, distance from the centre of activity had a negative 
andstatisticallysignificanteffectoninwardFDIflowsasexpected.Fifth,thepositive
effect of EU membership seems to be rather weak as it obtains only in the baseline 
estimates. 
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Table 1. PanelLeastSquaresEstimates ofEMU impact onFDI inflows into the
Eurozone 

 Source: Authors’ calculations.
 Notes:White-typerobuststandarderrorsaregiveninparenthesis.*denotesstatisticalsignificance
attheonepercentlevel,**atthefivepercentlevel,and***atthetenpercentlevel.

Table 2. FixedEffectsEstimatesofEMUimpactonFDIinflowsintotheEurozone 

 Source: Authors’ calculations.
 Notes:White-typerobuststandarderrorsaregiveninparenthesis.*denotesstatisticalsignificance
attheonepercentlevel,**atthefivepercentlevel,and***atthetenpercentlevel.
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Table 3. DynamicEstimatesofEMUimpactonFDIinflowsintotheEurozone

 Source: Authors’ calculations.
 Notes:  (1) White-type robust standard errors are given in parenthesis. * denotes statistical     
  significanceattheonepercentlevel,**atthefivepercentlevel,and***atthetenpercent
     level.
     (2) Dynamic estimation could not be performed using EViews for the sample period
     1990-2006 because the number of instruments is greater than the number of observations.
                   (3) The estimation procedure uses differenced data as in Arellano and Bond (1991). 
                         (4) The estimation procedure uses orthogonal deviations as in Arellano and Bond (1995).

The results reported inTables1-3also show that theestimatedcoefficient for the
EMUdummyispositiveandstatisticallysignificantinallcases.Inotherwords,the
results demonstrate that, no matter what estimation technique is used or what sample 
periodisusedtoestimateequation(1),theimpactoftheeurooninwardFDIflowsto
theEurozoneispositiveandstatisticallysignificant.Thisresultisconsistentwiththe
findingoftheearlierliteratureonthetopic(seeSchiavo,2007,amongothers)thatthe
euroboostedFDIflowsintotheEurozoneafteritsintroductiononJanuary1,1999.  
AlsonoticethattheEMUdummyisalwayssignificantbutthesameisnottrueforthe
exchangeratevolatilityvariable(Table2).Thisfindingsquareswiththefactthatthe
EMU dummy captures not just the elimination of exchange rate uncertainty but also 
theadditionalbenefitsofasinglecurrencyoutlinedearlier.
 AsourdependentvariableismeasuredinmillionsofUSdollars,thecoefficient
estimates for the EMU dummy reported in Tables 1-3 capture the average annual 
changeinFDIflowsintotheEurozoneinmillionsofUSdollars.Forinstance,the
coefficient11442inTable1suggeststhattheformationoftheEMUledtoanaver-
ageannualincreaseinFDIflowsintotheEurozoneofapproximately$11.5billion.
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Thesecoefficientestimatesrangefromalowof$8.7billiontoahighof$17.0billion,
representinganaverageannualincreaseininwardFDIflowstotheEurozonethatis
between11.7and22.9percentoftheaverageannualFDIflowsintotheEurozonefrom
the 1990-98 period.  
 In order to establish whether the results are sensitive to how exchange rate volatility 
is measured, we also proxied volatility by the conditional variance of shocks to the 
realeffectiveexchangerate.Table4reportsthesignandlevelofsignificance(when
therespectivecoefficientisstatisticallysignificant)ofthevolatilityandEMUdummy
coefficients.TheEMUcoefficientispositiveandstatisticallysignificant(at5%or
better)inallcases,aresultwhich,inturn,suggeststhattheEMUeffectonFDIflows
into the Eurozone is not sensitive to how exchange rate volatility is measured.

Table 4. EmpiricalEstimatesofEMUimpactonFDIinflowsintotheEurozoneusing
an ARCH measure of exchange rate volatility

 Source: Authors’ calculations.
 Notes:(1)NS=notsignificant;S=Significant
    (2) The estimation procedure uses differenced data as in Arellano and Bond (1991). 
                       (3) The estimation procedure uses orthogonal deviations as in Arellano and Bond (1995).

Anotherissueofgreatimportanceiswhetherthepositiveandstatisticallysignificant
effectofEMUoninwardFDIflowstotheEurozonearesymmetricalacrossthecoun-
tries that adopted the euro. In order to be able to do so, equation (1) was re-estimated 
byincorporatinginitEMUcountryspecificdummies.Thecorrespondingresultsare
reportedinTable5.TheseresultssuggestthattheEMUeffectonFDIinflowsdiffers
acrossEurozonecountries.EMUhashadapositiveandstatisticallysignificanteffect
(in all ormost cases)onFDI inflows toBelgium/Luxembourg,France,Germany,
Italy, Netherlands, and Spain. In the case of Ireland the EMU effect is positive but not 
statisticallysignificant.InthecaseofAustriaandFinland,theEMUeffectisnega-
tiveandstatisticallysignificantinsomecases.InthecaseofGreeceandPortugal,
theEMUeffectoninwardFDIflowsismixed.Aninterestingobservationthatcanbe
drawnfromtheseresultsisthattheEMUhadapositiveandsignificanteffectmostly
oninwardFDIflowstoEurozonecountriesthatareinthecentreofthemonetaryunion
and negative or mixed effect on countries that are in the periphery of it.
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Table 5. EmpiricalEstimatesofEMUeffectonFDIinflowsforindividualEurozone
countries

 Source: Authors’ calculations.
 Notes: (1) White-type robust standard errors are given in parenthesis. * denotes statistical        
  significanceattheonepercentlevel,**atthefivepercentlevel,and***atthetenpercent
    level.
                  (2) The estimation procedure uses differenced data as in Arellano and Bond (1991). 
                        (3) The estimation procedure uses orthogonal deviations as in Arellano and Bond (1995).

Finally, we proceed to investigate whether EMU led to diversion of FDI activity from 
the three countries that opted out from adopting the euro as their national currency.  
InTable6weincluderesultsoncountryspecificdummiesforDenmark,Sweden,and
the UK. These results show that there is no evidence for diversion. On the contrary, 
wefindapositiveandsignificanteffectofEMUoninwardFDIflowstoDenmarkand
theUKandnosignificanteffectforSweden.Thelackofevidencefordiversionfor
DenmarkandtheUKsquareswellwiththefindingsofSchiavo(2007).

Table 6. EmpiricalEstimatesofEMUeffectonFDIinflowsfornon-EurozoneEU
countries

 Source: Authors’ calculations.
 Notes: (1) White-type robust standard errors are given in parenthesis. * denotes statistical        
  significanceattheonepercentlevel,**atthefivepercentlevel,and***atthetenpercent
    level.
                  (2) The estimation procedure uses differenced data as in Arellano and Bond (1991). 
                        (3) The estimation procedure uses orthogonal deviations as in Arellano and Bond (1995). 
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Conclusions

ThispaperexaminestheEMUeffectoninwardFDIflowstothetwelvecountriesthat
adopted the euro as their national currency. In the analysis, we use panel data for 22 
OECD countries that cover the period 1973-2006. Our basic model of the determinants 
ofinwardFDIflowswasestimatedusinganumberofdifferentestimationtechniques
including dynamic panel estimation.  
 The empirical results suggest the following: First, the overall EMU effect on FDI 
flowsintotheEurozoneispositiveandstatisticallysignificant.Thisresultisrobustto
different estimation techniques and sample periods. According to our estimates, the 
adoptionoftheeuroresultedinanaverageannualincreaseininwardFDIflowsto
the Eurozone that is between 11.7 and 22.9 percent of the average annual inward FDI 
flowstotheEurozonefromthe1990-98period.Second,ourresultsindicatethatthere
is no diversion of FDI activity from the three countries that opted out from adopting 
the euro as their national currency. Finally, our results suggest that the EMU effect on 
FDIinflowsdiffersacrossEurozonecountries.Specifically,theyshowthattheEMU
had (a) apositive and significant effectmostlyon inwardFDIflows toEurozone
 countries that are in the centre of the monetary union and (b) a negative or mixed 
 effect on countries that are in the periphery of it.
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