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Abstract
We study the impact of monetary integration on foreign direct investment

(FDI). To address this issue, we model the decision of a headquarter to es-

tablish an a�liate abroad and derive a gravity-like model for bilateral FDI

stocks. This model allows to estimate the e�ect of the monetary integration in

controlling for the main determinants of foreign investments. We �nd that the

Economic and Monetary Union (EMU) plays an important role for stimulating

FDI within the euro-zone. This result is robust to a variety of sensitivity tests

related to sample and speci�cation changes. Moreover, we �nd that the euro

impact on FDI is higher in the geographically and economically peripheral

members.
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1 Introduction
The creation of the euro in 1999 is a major event for 300 million people and several advanced
countries. Thus, the analysis of the impact of the euro on international transactions1 turns out
to be a major concern for various countries: insiders, future members, and those which plane
to set-up a new currency union. Euro-zone members account for 30% of world trade and recent
empirical studies document a positive trade e�ect of the euro (see Baldwin, 2005 and Micco et al.,
2003, among others). In the last 20 years, in�ow of world FDI grew much faster than world trade
and about 70 percent of outward �ows originated in an European country (Barba-Navaretti and
Venables, 2004). Nevertheless, the Economic and Monetary Union (EMU) impact on foreign direct
investment (FDI) has rarely been investigated.

In this paper, we measure the e�ects of the EMU on FDI. This question becomes �one of the
key issues in the economic debate between those who see major advantages in the 'outs' adopting
the euro and those who see more costs than bene�ts� (Barr et al., 2003: 585). To address this
question, we �rst model the decision of a headquarter to establish an a�liate abroad. Then, we
apply discrete choice theory to derive a gravity-like model for bilateral FDI stocks. This model
allows to estimate the e�ect of the monetary integration in controlling for the main determinants
of foreign investments.

Monetary integration may a�ect FDI through di�erent channels. First, EMU reduces transac-
tion costs. Among others: (i) it removes currency conversion costs; (ii) it suppresses in-house costs
of maintaining separate foreign currency expertise; (iii) it eases price decisions and comparison
of international costs; (iv) it removes intra-euroland exchange rate volatility and thus increases
the certainty-equivalence value of expected pro�ts of risk averse �rms and avoids the need of
costly hedging techniques2. The overall reduction of transaction costs may promote intra-zone
FDI through the evolution of intensive and extensive margins. It may incite multinational �rms to
increase their investments inside the euro-zone (intensive margin) and encourage national �rms, for
which transaction costs are a real barrier, to invest abroad in other euro-zone members (extensive
margin).

1See Lane (2006) for a broader review of the impact of the euro.
2Note that the removal of intra-euroland exchange rate volatility also impacts on trade costs

and may provoke ambiguous e�ects on FDI. On one hand, it may favor vertical FDI insofar as �rms
fragment their production and locate their activities in di�erent countries according to international
di�erences in factor prices [see Yi (2003) for evidence on the importance of vertical specialization].
In this way, FDI and trade are complementary or mutually supportive. On the other hand, if
foreign investment is a way to serve foreign markets (horizontal FDI), a removal of exchange rate
volatility may decrease FDI and increase trade as a substitute. However, in practice, this conceptual
distinction between horizontal and vertical FDI may not be totally relevant. See Blonigen (2005:
22) for a review of papers sketching out more complicated patterns of FDI.
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Second, EMU may reduce macroeconomic instability, despite the loss of a policy instrument
(Lane, 2006). Since its creation in 1999, the European Central Bank (ECB) has successfully
anchored in�ation expectations. ECB may also better respond to common shocks than non-
coordinated monetary policies. Moreover, the currency union may help to avoid destabilizing
speculation. It also increases transparency and credibility of rules and policies. These e�ects are
important since uncertainty about future returns deters irreversible investments as there is an `op-
tion value' of waiting (Dixit and Pyndick, 1994). In other words, the reduction of macroeconomic
uncertainty may promote intra-zone FDI.

This paper �rst contributes theoretically to the literature. The gravity approach is widely used
for explaining FDI patterns (see e.g. Eichengreen and Tong 2005; Eaton and Tamura, 1994 andWei,
2000)3 but its theoretical foundation is recent4. Bergstrand and Egger (2006) provide a theoretical
framework to estimate a gravity equation for bilateral FDI by extending a 2x2x2 knowledge-capital
model of multinational enterprises. They include a third factor (physical capital) and a third
country. Head and Ries (2005) (hereafter HR) derive an equation for bilateral FDI stocks from a
model in which headquarters bid to control assets. We build on the research of HR and consider a
headquarter who selects an overseas project among di�erent competing locations. Then, we derive
an original and simple gravity-like model for bilateral FDI stocks. Our model appears to be more
general than HR, which focuses on cross-border mergers and acquisitions (M&A) determinants.
Furthermore, our gravity speci�cation is more parsimonious than Bergstrand and Egger (2006)
and takes into account more than three countries.

We show that FDI is related to traditional inward and outward e�ects capturing size e�ects
and characteristics of each partner. Moreover, frictions, such as inspection and transaction costs,
are also found to explain FDI patterns. Finally, we �nd that bilateral FDI is in�uenced by the
attractiveness of alternative locations. The more attractive all other locations are, the less a
country is pushed to invest in a given bilateral partner. Third-country e�ects are empirically well
documented5 and echo the insights of the trade literature6.

Our paper also contributes empirically to the literature. A few articles investigate the e�ect
3Other authors use a gravity framework to investigate determinants of cross-border mergers

and acquisitions (Hijzen et al. 2005; di Giovanni, 2005), foreign a�liate sales (Brainard, 1997;
Braconier, et al. 2005) or portfolio investments (Portes and Rey, 2005).

4Theoretical foundations for trade gravity equations are older and date back to Anderson (1979).
Recently, Martin and Rey (2004) have developed a formal gravity model for bilateral portfolio
investment �ows, while Kleinert and Toubal (2005) have derived gravity equations from three
di�erent general equilibrium models explaining multinational �rms' foreign a�liate sales.

5See Eichengreen and Tong (2005) and Mercereau (2005) for an investigation of the diversion
e�ect of FDI �ows by China. Baltagi et al. (2006) also emphasize the empirical role of spatially
weighted third-country determinants of FDI.

6Anderson and van Wincoop (2003) �nd that multilateral resistance matters for bilateral trade.
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of monetary integration on FDI. Wei and Choi (2002) point to a positive e�ect of a currency
board or a complete dollarization. This result is however subject to several biases as it rests on a
limited number of peculiar experiences (Hong Kong, Argentina and Panama). Other studies only
provide simple stylized facts concerning the euro-zone (Barr et al., 2003; HM treasury, 2003). One
exception is Petroulas (2004) who studies the impact of the EMU on FDI �ows and reveals an
increase in intra-EMU FDI of 17%. However, its empirical model su�ers from several drawbacks.
It does not lie on theoretical foundations and is not speci�ed in log terms. Hence, it does not
allow to derive a direct elasticity of the EMU impact on FDI and to control for the skewness of the
distribution. Flows data are also less reliable than stocks. They are more volatile and present more
negative values7. Using our gravity speci�cation and a panel data estimation, we analyze the euro
e�ect on bilateral FDI of 21 OECD countries on the period 1982-2002. Our main result indicates
that EMU a�ects positively the decision of euro members to invest inside the euro-zone. This
conclusion is robust to a variety of sensitivity tests related to sample and speci�cation changes.
Moreover, we �nd that the euro impact on FDI is highest in the geographically and economically
peripheral members.

The rest of the paper is organized as follows. In section 2, we set out the theoretical approach
and derive a simple gravity equation for bilateral FDI stocks. In section 3, we present the empirical
model. In section 4, we describe the data set. In section 5, we show the results on the impact
of the single currency on FDI. In section 6, we test the sensitivity of our estimates to di�erent
speci�cation and sample changes. In the last section, we provide some concluding remarks.

2 Theoretical model
Since FDI occurs between multinational enterprise (MNE) headquarters and their foreign a�liates,
FDI theories �should incorporate an explicit role for MNEs� (Bergstrand and Egger, 2006: 2). In
this section, we present a simple model illustrating a trade-o� between the bene�t of a foreign
a�liate and the cost of its remoteness. Indeed, the more remote is the a�liate, the more costly
are transactions and monitoring activities. To grasp this trade-o�, we build on the research of
Head and Ries (2005) and present an �inspection game� with transaction costs, as an additional
friction. This game gives an explicit role for MNEs and involves two players: an �employer�, the
headquarter manager (hereafter HQ) and an �employee�, the subsidiary manager (hereafter Sub).

In this game, HQ always contributes to gross pro�ts by adding h. On the opposite, Sub
contributes to gross pro�ts by adding s, only if he exerts an e�ort, e. Since the e�ort is costly,
Sub is induced to shirk as much as possible while receiving a salary, w. Shirking is however a risky
action and Sub will receive w only if HQ is not monitoring him. Verifying Sub's actions seems a
good strategy, but doing so requires an inspection cost, c. Assuming that s > w > e > c > 0,

7De Ménil (1999) o�ers a theoretical criticisms of the use of FDI �ows.
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the only Nash equilibria for both players are in mixed strategies. Consequently, players randomly
select pure strategies with certain probabilities.

Table 1: The inspection game
Headquarter manager chooses

Verify (y) Trust (1-y)
Subsidiary manager Shirk (x) 0, h-c w, h-w
chooses Work (1-x) w-e, h+s-w-c-t w-e, h+s-w-t
Note: Adapted from Head and Ries (2005) with transaction costs.

Table 1 reports the payo�s of both agents with their probabilities. Sub shirks with a probability
(x). If HQ veri�es, with a probability (y), he pays c, catches Sub shirking and does not pay w.
Consequently, Sub gets 0. On the other hand, if HQ trusts, with a probability (1− y), he pays w

and Sub receives the salary without exerting the e�ort, e.
Sub works with a probability (1− x). In this case, he receives w and exerts e. HQ pays w and

incurs c only if he veri�es. We assume that when Sub works, HQ always pays some transaction
costs, t > 0, related to the exchange of information, goods and services. These costs are increasing
with the remoteness of the subsidiary and decreasing with economic and monetary integration
between partners. However, we further assume that Sub's value-added s is always higher than the
sum of transaction and inspection costs, s > c + t. Otherwise, it would not be pro�table to have
an a�liate abroad.

To �nd the equilibrium, we equalize the payo�s corresponding to the pure strategies. For Sub,
we obtain:

(1− y)w = y(w − e) + (1− y)(w − e) ⇐⇒ y =
e

w
. (1)

For HQ, we obtain:

x(h− c) + (1− x)(h + s− w − c− t) = x(h− w) + (1− x)(h + s− w − t) ⇐⇒ x =
c

w
. (2)

We now determine the HQ's expected payo�, v, based on its expected revenues hx+(h+s)(1−x)

and costs cy + t(1− x) + w(1− xy). We obtain:

v = h + s(1− x)− cy − t(1− x)− w(1− xy). (3)

Using equations (1) and (2), we have :

v = h + s(1− c/w)− w − t(1− c/w). (4)

Maximizing (4) subject to w yields w =
√

sc− tc. Plugging this result back into (4), we �nd:

v = h + s− t− 2
√

c(s− t). (5)
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This equation indicates that higher transaction costs reduce HQ's payo�8. Besides, as in HR,
higher veri�cation costs lower the value of the subsidiary to headquarters9.

Equation (5) displays a deterministic payo�, representing the known part of the valuation. We
assume however that HQ can only imperfectly observe Sub's contribution in�uencing its choice.
Consequently, for a given HQ in country i investing in country j, we determine a stochastic payo�,
ṽij , by introducing a random variable, εj , such that:

ṽij ≡ hi + sj − tij − 2
√

cij(sj − tij) + εj . (6)

This stochastic payo� a�ects the share of country j in the outward investments of country i.
We de�ne this share as: πij ≡ Fij

Ki
, with Fij the stock of capital invested by country i in country j

and Ki the total stock of capital of country i.
We now apply discrete choice theory to determine the share πij and assume that HQ chooses

the location j such that max ṽij > max ṽik for all k 6= j. We further assume that εj is i.i.d
and follows a double exponential distribution10. In this case, the maximum of εj drawn from the
number of location projects nj also follows a double exponential distribution. The corresponding
cumulative distribution function is:

Fjk=1,...,nj
(x) = Pr(max εkj ≤ x) = exp

[
− exp

(
−x− (µj + σ ln nj)

σ

)]
,

We can show that the resulting choice probabilities are given by11:

Pr(ij) =
exp

(
µj/σ + ln nj + sj/σ − tij/σ − 2

√
cij(sj − tij)/σ

)

∑
l exp

(
µl/σ + ln nl + sl/σ − til/σ − 2

√
cil(sl − til)/σ

) . (7)

The share πij converges on the probability that a country i invests in a country j when the
total number of investing �rms and location projects is large. Thus, we write Fij as:

Fij =
nj exp

(
µj/σ + sj/σ − tij/σ − 2

√
cij(sj − tij)/σ

)

Ail
×Ki, (8)

where Ail ≡
∑

l nl exp
(

µl+sl−til−2
√

cil(sl−til)

σ

)
.

Ail can be thought as an index of the attractiveness of alternative locations l for country i. The
higher the value-added produced by a Sub in country l (sl) and the lower the bilateral transaction
(til) and inspection (cil) costs, the higher is the attractiveness of an alternative location l for
country i.

8Note that vt = −1 + c√
c(s−t)

is negative as long as s > c + t.
9Note that vc = − s−t√

c(s−t)
< 0.

10The corresponding cumulative distribution function is: F (x) = exp
[− exp

(−x−µ
σ

)]
with µ

and σ positive constants. See Anderson et al. (1992) for details.
11The proof is available upon request.
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Bilateral FDI stocks can be expressed as:

Fij = exp[(µj + sj)/σ − Tij ] nj Ki A−1
il , (9)

where Tij ≡ tij/σ + 2
√

cij(sj − tij)/σ is a measure of the overall bilateral transaction and
inspection costs. The �rst term of this expression (tij) re�ects that higher transaction costs reduce
the stock of capital invested by country i in country j. Moreover, the second term indicates that
when the Sub's value-added net of transaction costs (sj − tij) is low, inspection costs are less
detrimental to FDI.

Taking logs, it follows:

ln Fij = ln Ki︸ ︷︷ ︸
inward e�ect

+ ln nj + (µj + sj)/σ︸ ︷︷ ︸
outward e�ect

−Tij︸︷︷︸
bilateral e�ect

− ln Ail.︸ ︷︷ ︸
multilateral e�ect

(10)

Equation (10) can be thought as a gravity-like model for bilateral FDI. First, FDI is related
to an inward e�ect, i.e. an origin i variable, Ki, which expresses the economic mass of country
i. Second, FDI depends on an outward e�ect corresponding to some destination j variables: the
total number of location projects nj , related to the economic mass of country j and (µj + sj)/σ,
a speci�c-j term. Third, bilateral FDI is impeded by a bilateral resistance e�ect represented by
transaction and inspection costs. Finally, bilateral FDI between i and j is negatively related to
the attractiveness of alternative locations l.

3 Empirical model
Equation (10) resembles speci�cations used in the literature on FDI (Head and Ries, 2005) or trade
(Redding and Venables, 2004), where the inward and outward e�ects are estimated as country �xed
e�ects on a cross-section level. Our empirical strategy is di�erent since our aim is to estimate the
impact of EMU on FDI over time. We thus exploit the time series properties of the data by using
a panel data method of estimation. The `within' estimator seems to be the most appropriate
method to evaluate the EMU e�ects. It controls for every unobservable invariant country-pair
characteristics that a�ect FDI and reduces the potential endogeneity of the currency union e�ect12.
This seems crucial since the EMU e�ect may capture other factors peculiar to EMU countries but
not necessarily related to the monetary union. Moreover, the within estimator is a more general
approach than OLS with country-speci�c e�ects (Cheng and Wall, 2005). Finally, it allows to
answer the relevant policy question: �does the single currency's creation a�ect FDI?�. Indeed, the
EMU impact is estimated by comparing, for each pair of countries, the evolution of FDI before
and after the creation of the euro. We are prepared to ignore the potential lack of e�ciency of the
within estimator because our data set is relatively large.

12The �within� estimator is commonly used in the literature on the EMU e�ect on trade (see e.g.
Micco et al., 2003).

7



Hence, to estimate the e�ect of EMU on FDI, we rely on equation (10), �t our model to data
and use the within estimator. Our speci�cation includes four sets of variables:

• Inward e�ect. The total stock of capital of country i (Ki) represents its economic mass
and it seems reasonable to approximate this variable by the GDP13.

• Outward e�ect. We assume that the total number of location projects, nj , o�ered by a
country j is proportional to its size. Consequently, we again approximate this variable by the
GDP. A strategy to capture the speci�c-j term (µj + sj)/σ consists in introducing country
speci�c dummies. However, this strategy may have two drawbacks. First, it is redundant
with the introduction of country-pair �xed e�ects (cf. supra). Second, the speci�c-j term
may vary over time. To gauge the importance of this factor we add two kinds of variables.

First, we introduce a unit labor cost variable to account for labor market features of country
j and, in particular, production costs. An increase of unit labor costs is expected to deter
investments14 by reducing Sub's value-added (sj). Second, we control for country j's ex-
change rate against the dollar. Variations in the level of the exchange rate a�ect the prices
of assets abroad as well as the nominal returns. Since its creation, the euro has experienced
large swings against the dollar. Its weakness in the �rst years of the EMU made euro area
assets more attractive (European Commission, 2003) and nominal returns in dollars lower.

• Bilateral e�ect. The bilateral e�ect corresponds to inspection and transaction cost. Head
and Ries (2005) relate bilateral inspections costs to a vector of geographical and cultural
distance such as linguistic ties, colonial ties and physical distance. The within estimator
allows to capture their impact on FDI as well as the e�ect of other non varying country-
pair e�ects related to transaction costs. However, such costs amount also to time-varying
factors. A �rst component is the cost of exchanging information. In practice, this component
is di�cult to capture over a long period of time. However, communication costs, proxied by
bilateral calling prices, are positively and signi�cantly correlated with the physical distance
factor (Fink et al., 2005) and may be captured by the introduction of country-pair �xed
e�ects. Moreover, if we assume that communication costs are decreasing over time for all
country-pairs, we may control for this downward trend by adding year �xed e�ects. A
second time-varying component is the bilateral exchange rate volatility, which adds noise
to the price signal. It is computed as the standard deviation of the �rst di�erence in the
log of the monthly nominal bilateral exchange rate in the �ve years preceding the current
year. A third component is the extent of the European economic integration, which eases

13Using the last year of capital stock available on the Penn World Tables 5.6, Head and Ries
(2005) report that in 1990 �variation in log GDP explains over 94% of the variation in log capital
stocks�.

14See Javorcik and Spatareanu (2005) for a similar argument.
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transactions. This e�ect is measured by the introduction of a dummy variable. Finally, since
the European monetary integration also a�ects transaction costs (cf. supra), we introduce
a dummy variable equal to one if the two countries belong to the EMU15. We use a dummy
variable, instead of a quantitative variable, for several reasons. First, monetary integration
is a di�cult phenomenon to quantify16 and the dummy variable is the usual way adopted
in the recent literature focusing on the currency union impact on trade (see e.g. Glick and
Rose, 2002 ; Micco et al., 2003). Second, a dummy variable allows to take into account the
overall e�ect of EMU, beyond the transaction cost motive and related to the macroeconomic
uncertainty.

• Multilateral e�ect. We capture the attractiveness of alternative locations for country i

by the following index:
Ail =

∑

l

GDPl/Dil,∀l 6= i, j. (11)

In this way, Ail measures each i's set of alternative locations l, excluding j (and itself).

The estimated equation is then:

ln(FDIijt) = λ + β1 ln(GDPit) + β2 ln(GDPjt) + β3 ln(ULCjt) + β4(V olatijt)

+ β5EUijt + β6 ln Ailt + γEMUijt + αij + ρt + εijt. (12)

where i denotes the parent country, j the host country and t times. The variables are de�ned
as follows:

• (FDIij) is the value of outward FDI stocks between i and j;

• (GDP ) denotes the real GDP;

• (ULCj) refers to the unit labor cost of the host country;

• (V olatij) is the bilateral exchange rate volatility;

• (EUij) is a dummy variable equal to one if i and j are members of the EU and 0 otherwise

• (Ail) is an index of the attractiveness of alternative locations;

• (EMUij) is a dummy variable which is unity if i and j are members of the EMU and 0
otherwise;

• (αij) is the bilateral speci�c e�ect. It captures the e�ect of all bilateral time-invariant
variables (like geographical distance or linguistic ties);

15The EMU comprises Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg,
the Netherlands, Portugal and Spain, since 1999 and Greece since 2001.

16See Baldwin (2005) on this point.
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• (ρt) is the time speci�c e�ect. It controls for the general evolution of FDI. It aims at
capturing the global increase of FDI at the end of the nineties and concomitant to the
launch of the EMU;

• (εij) re�ects measurement error on bilateral FDI and a myriad of other in�uences.

Further information on the construction of variables and data sources may be found in Tables 5
and 6 (in appendix). The coe�cient of interest to us is γ, the e�ect of the currency union on FDI.
Note that the estimation in logs provides two major advantages. First, it reduces the skewness of
the distribution, which is very high in the level speci�cation, because low FDI values prevail in the
sample. Furthermore, it allows to interpret the estimated coe�cients in elasticity terms. However,
the log model has a drawback since it reduces the size of the sample by dropping negative and zero
values of continuous variables.

4 Data set
We compute our estimations on a sample of 21 OECD countries: 11 EMU members (Austria,
Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Portugal, Spain and Belgium-
Luxembourg together) and 10 non-EMU members (Australia, Canada, Denmark, Japan, Norway,
South Korea, Sweden, Switzerland, the United Kingdom and the United States) on the time period
1982-200217. FDI data come from the International Direct Investment Statistics Yearbook (OECD).
These data are based for the most part on balance of payments statistics published by Central Banks
and Statistical O�ces18.

From a general point of view, FDI statistics must be used carefully. Even if statistics are
presented according to a standardized format for all countries, there are still several limitations in
data comparability across country due to di�erences in FDI de�nitions (in particular for reinvested

17This represents a potential of 8,820 observations [= (21 countries ∗ 20 partners ∗ 21 years)].
However, many observations for FDI are missing. The overall missing data ratio is about 39%, but
decreasing over time (see Table 8 in appendix).

18Besides OECD, FDI data are also collected by the Statistical O�ce of the European Commu-
nities (Eurostat), UNCTAD, World Bank and the IMF. One of the major advantages of the OECD
database is that �ows and stocks of FDI are registered by country of origin and of destination
since 1980. Eurostat collects data via common OECD-EUROSTAT questionnaires and harmonises
national data. Using secondary data sources or knowledge-based modelling techniques, Eurostat
estimates missing or unavailable data (Barba Navaretti and Venables, 2004). However, it covers
fewer countries and years than the OECD International Direct Investment Database. Moreover,
OECD and Eurostat data are very correlated. For 18 countries (the previous sample less Australia,
Canada and South Korea) and for the period 1994-2002, the correlation between the two series is
0.9981 in logarithmic form and 0.9922 for current values.

10



earnings). Lipsey (2001) summarizes some of the most important limits of FDI data. First, data
only account for immediate source and destination countries and not for ultimate ones. Second,
data do not contain information on the economic activity of FDI a�liates and their parents.

We use FDI stocks as our dependent variable. FDI data are de�ated using the US GDP
de�ator. Data concerning other variables come from various sources (see, in appendix, Table 5
about data and variable de�nitions and Table 6 about descriptive statistics).

5 Results
Results are reported in Table (2). Our empirical model works reasonably well, explaining a sub-
stantial part of the variation in bilateral FDI stocks.

In column (1), we estimate equation (12) without the EMU dummy. Coe�cients of each coun-
try GDP are highly signi�cant and exhibit the expected positive sign. The estimate of the real
exchange rates of the host country is negative. It means that a depreciation of the host-country
currency against the US dollar, i.e. an increase of the real exchange rate, deters FDI. A reason-
able explanation is that a (constant) depreciation of a currency's value increases macroeconomic
uncertainty and lowers nominal returns, reducing the attractiveness of domestic assets. Intuitively,
unit labor cost in the host country has a negative impact on FDI. The estimate of the bilateral
exchange rate volatility is not statistically signi�cant. This result echoes the trade literature, where
the e�ect is fairly small and is by no means a robust, universal �nding (IMF, 2004). On the other
hand, the European economic integration process increases FDI by economically and statistically
signi�cant amounts. Finally, as expected, the more attractive all other locations are, the less a
country is pushed to invest in a given bilateral partner.

In column (2), we introduce our variable of interest (EMU). Above and beyond all the previous
factors, there is evidence that monetary integration matters. The EMU estimate is economically
and statistically signi�cant. It indicates that the adoption of the euro increases intra-EMU FDI
stocks in average by 29% (exp [0.255]− 1), other things being equal19.

In columns (3) and (4), we capture the size e�ect of the host country by replacing the GDP
variable with the Redding and Venables (2004) market access variable and the Harris (1954) market
potential variable respectively. Construction of these variables is detailed in appendix20. The
estimated coe�cient of market access is positive and signi�cant at the 1% level (column 3). Its
e�ect for FDI is lower than for foreign a�liate sales (Braconier, et al., 2005)21. Note that the

19The range of this estimate, plus or minus two standard errors, is 15-46%.
20See Table (5) in appendix (1) and appendix (2).
21It is worth noting that Braconier, et al. (2005) use a slightly di�erent de�nition of the market

access measure.
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Table 2: EMU and FDI

Dependent variable ln(Bilateral FDI Outstock)
Model (1) (2) (3) (4)
Ln(GDP Parent) 2.50a 2.50a 2.52a 2.52a

(0.23) (0.23) (0.24) (0.23)
Ln(GDP Host) 1.05a 1.01a

(0.16) (0.16)
Ln(Redding and Venables 0.30a

Market access Host) (0.09)
Ln(Harris Market potential Host) 1.28b

(0.52)
Ln(RER Host) -0.69a -0.75a -0.80a -0.86a

(0.11) (0.11) (0.11) (0.11)
Ln(ULC Host) -0.34a -0.37a -0.38a -0.39a

(0.10) (0.10) (0.10) (0.09)
Exch. Rate Volatility 0.01 0.02c 0.02 0.03b

(0.01) (0.01) (0.01) (0.01)
EU 0.47a 0.43a 0.41a 0.42a

(0.06) (0.06) (0.06) (0.06)
Ln(Alternative Locations) -2.25a -2.04a -2.53a -2.27a

(0.58) (0.58) (0.62) (0.59)
EMU 0.26a 0.27a 0.28a

(0.06) (0.05) (0.06)

R2-within 0.551 0.553 0.550 0.549
# of observations 5270 5270 5270 5270
Fixed E�ects country-pairs yes yes yes yes
Fixed E�ects years yes yes yes yes

Notes: In parentheses: heteroskedasticity-robust standard errors in columns
(1), (2) and (4); bootstraped standard errors (200 replications) in col-
umn (3) (see appendix (2) for details). a and b denote signi�cance at
the 1% and 5% level respectively. Constant and �xed e�ects are not re-
ported. Column (1) gives estimates of equation (12) without the EMU
dummy. In column (2), we add the EMU dummy. In column (3), the
Redding and Venables (2004)'s market access replaces the GDP Host
variable. In column (4), the Harris (1954)'s market potential replaces
the GDP Host variable.
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introduction of the market access increases the magnitude of the alternative locations estimate. In
column (4), we use Harris' market potential. While this variable is obviously highly correlated with
the market access (the correlation being 0.89) its e�ect is economically signi�cantly higher. On
the other hand, in both cases, the euro's impact on FDI is still highly signi�cant and around 30%.
The introduction of the market potential raises the estimated coe�cient of the bilateral exchange
rate volatility. The coe�cient becomes statistically signi�cant (p < 0.05) but remains economically
insigni�cant. Empirical �ndings on the impact of exchange rate volatility on FDI are mixed (see
Blonigen, 2005; Kiyota and Urata, 2004). Theoretically, exchange rate volatility can have positive
or negative e�ects on FDI by in�uencing both horizontal and vertical FDI. A plausible explanation
is that the EMU e�ect isolates the negative impact from the positive impact of volatility. EMU
removes intra-euro-zone volatility and may promote vertical FDI, while extra-euro-zone volatility
may increase trade costs and favor tari�-jumping FDI.

6 Robustness checks
In this section, we perform a robustness analysis to speci�cation (section 6.1) and sample (sec-
tion 6.2) changes.

6.1 Robustness related to the speci�cation
We provide some sensitivity tests related to the speci�cation. Table (3) shows the results of
excluding one explanatory variable at a time, except the traditional �gravity� size variables and
our variable of interest.

In the �rst column, we estimate equation (12) without the real exchange rate variable. Es-
timated coe�cients are quite close to the reference estimation (column 2 of Table 2), except for
the unit labor cost coe�cient. Its magnitude is lower and the e�ect is not any more signi�cant.
On the other hand, the EMU coe�cient is a little smaller, but still highly signi�cant. It indicates
that, other things being equal, the adoption of the euro has increased intra-EMU FDI in average
by 25% (exp [0.22]− 1).

We then drop alternatively the unit labor cost (column 2), the exchange rate volatility (column
3), the EU dummy (column 4) and the index of alternative locations (column 5). In all cases, the
EMU coe�cient remains large and signi�cant. Note that when we exclude the EU dummy and
in a lesser extent the variable of alternative locations, the estimated e�ect of EMU is larger than
otherwise. This illustrates the importance of introducing these variables to get a reliable estimate
of the EMU e�ect on FDI.
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Table 3: The impact of EMU: Robustness related to the speci�cation

Dependent variable ln(Bilateral FDI Outstock)
Model (1) (2) (3) (4) (5)
Ln(GDP Parent) 2.53a 2.52a 2.53a 2.37a 2.58a

(0.24) (0.23) (0.23) (0.23) (0.23)
Ln(GDP Host) 1.12a 1.01a 1.03a 0.92a 1.07a

(0.16) (0.16) (0.16) (0.16) (0.16)
Ln(RER Host) -0.53a -0.71a -0.77a -0.76a

(0.10) (0.11) (0.11) (0.11)
Ln(ULC Host) -0.13 -0.36a -0.36a -0.37a

(0.09) (0.10) (0.10) (0.10)
Exch. Rate Volatility 0.01 0.02c 0.02 0.03b

(0.01) (0.01) (0.01) (0.01)
EU 0.44a 0.43a 0.42a 0.45a

(0.06) (0.06) (0.06) (0.06)
Ln(Alternative Locations) -2.16a -2.04a -2.11a -2.62a

(0.58) (0.58) (0.57) (0.58)
EMU 0.22a 0.24a 0.24a 0.32a 0.27a

(0.06) (0.06) (0.06) (0.06) (0.06)
R2-within 0.55 0.55 0.55 0.55 0.55
# of observations 5270 5270 5270 5270 5270
Fixed E�ects country-pairs yes yes yes yes yes
Fixed E�ects years yes yes yes yes yes
Notes: Heteroskedasticity-robust standard errors in parentheses. a, b and c denote

signi�cance at the 1%, 5% and 10% level respectively. Constant and �xed
e�ects are not reported. From equation 12, we drop one explanatory vari-
able at a time. In column (1), we suppress the real exchange rate; in column
(2), the unit labor cost variable; in column (3), the exchange rate volatil-
ity; in column (4), the EU dummy; in column (5), the index of alternative
locations.

14



6.2 Robustness related to the sample
We now drop from the sample one country at a time to check whether the positive impact of
EMU rests on a particular country22. The results are reported in Table (3). The EMU coe�cient
is statistically and economically signi�cant at the 1% level in all cases. However, we note some
di�erences between the estimates. When we drop some countries, like Greece or Italy, the EMU
estimated coe�cient is lower than the average estimate. The e�ect is around 19% compared to 29%
in the original sample. This suggests a larger e�ect in the dropped countries. In a lesser extent the
euro's e�ect is also lower when we exclude Portugal or Ireland from the original sample. On the
opposite, other countries, like France, Belgium or Austria apparently bene�t from a smaller euro
e�ect. When we remove France from the sample, the euro e�ect is about 39% [exp [0.326] − 1],
versus 29% on the original sample.

Interestingly, in computing centrality indexes (see Table 9 in appendix)23, we �nd that Greece,
which bene�ts the most from the single currency, is also the most economic remote country within
the euro-zone. On the opposite, the impact appears less bene�cial for central economies, like Bel-
gium and France. Micco et al. (2003) �nd opposite results for the e�ect of EMU on trade. The
euro-zone nations with the highest e�ects on trade are the most central and the most tightly inte-
grated countries, apart from Spain (see also Baldwin, 2005). The comparison of these apparently
con�icting results needs further investigation.

7 Conclusion
Monetary integration may strengthen foreign investments, since it reduces transaction costs and
macroeconomic uncertainty. To address this issue, we derive a gravity-like model for bilateral FDI
stocks and use the euro as an experiment. We �nd that monetary integration, beyond exchange
rate stabilization and economic integration, plays an important role for stimulating intra-EMU
FDI. The adoption of the euro has increased intra-EMU FDI stocks in average by around 30% on
the �rst four years of its creation, other things being equal. This result is robust to a variety of
sensitivity tests related to sample and speci�cation changes. Moreover, we �nd that the euro impact
on FDI is higher in the geographically and economically peripheral members. These conclusions
may encourage outsiders, notably the new EU members, to join the eurozone.

22FDI data only account for immediate source and destination countries and not for ultimate
ones. Some countries are known as �platforms for FDI� to reach ultimate destination countries.

23We draw on Harrigan (2001) to compute a centrality index, as a GDP-weighted average of the
inverse of bilateral distance: Centralityi =

∑
l

Sl

dil
, where Sl = Yl

Yw
is country l's share of world

GDP and dil bilateral distance between partners.
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Table 4: EMU and FDI. Robustness checks to the sample
Dependent variable: ln(Bilateral FDI Outstock)

EMU coe�cient
Original sample 0.255a

Excluded country :
EMU Members:
a. Austria (AUT) 0.298a

b. Belgium-Luxembourg (BEL) 0.291a

c. Germany (DEU) 0.267a

d. Spain (ESP) 0.287a

e. Finland (FIN) 0.273a

f. France (FRA) 0.326a

g. Greece (GRC) 0.173a

h. Ireland (IRL) 0.244a

i. Italy (ITA) 0.180a

j. The Netherlands (NLD) 0.262a

k. Portugal (PRT) 0.231a

non EMU Members:
l. Australia (AUS) 0.208a

m. Canada (CAN) 0.207a

n. Switzerland (CHE) 0.266a

o. Denmark (DNK) 0.299a

p. United Kingdom (GBR) 0.247a

q. Japan (JPN) 0.228a

r. Korea (KOR) 0.253a

s. Norway (NOR) 0.274a

t. Sweden (SWE) 0.303a

u. USA (USA) 0.232a

Notes: a denotes signi�cance at the 1% level. Other coe�cients
are not reported, they are available upon request. We use
a panel �xed e�ects estimator.
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Appendix 1. Data

Table 5: Data and variable de�nitions
FDI come from OECD: International Direct Investment Statistics Yearbook

2003.
GDP Real GDP data come from the World Development Indicators (World

Bank).
Real exchange rate Measured as the nominal exchange rate against the dollar divided by the

GDP de�ator of each country. Source: International Financial Statistics.
Unit Labor Cost Index (1995=100) measuring the change in the total amount of wage and

salary payments per unit of output. Source: OECD..
Exchange rate Volatility is computed as the standard deviation of the �rst di�erence in the log

of the monthly nominal bilateral exchange rate in the �ve years preced-
ing the current year. Nominal exchange rates come from International
Financial Statistics

EU = 1 if the two countries belong to EU at time t.
EMU = 1 if the two countries belong to EMU at time t.
Alternative locations is computed as Ail =

∑
l GDPl/Dil, ∀l 6= i, j.

Market access see appendix (2).
Harris Market potential is de�ned as MPj =

∑
l GDPl/Dlj .

Table 6: Descriptive statistics
Nb. of obs Mean Standard deviation Min Max

FDI Outstock 5,337 7,399.7 20,341.2 -1,276.42 310,235.2
GDP 8,820 1,032,830 1,738,394 39,047 9,292,323
Market Access 8,820 1,772.6 1,601.4 74.2 9,938.4
Market Potential 8,820 14,778.2 7,901.8 1,400.9 39,285.7
Alternative Locations 8,820 9,969.8 6,268.8 741.4 34,186.1
Real Exchange Rate 8,820 242.2 606.7 0.62 3937.8
Unit Labor Cost 8,820 82.5 19.5 10.54 112.4
Exchange Rate Volatility 8,820 2.63 1.28 0.10 7.87
EU 8,820 0.31 0.46 0 1
EMU 8,820 0.05 0.21 0 1
Notes: FDI Outstock, GDP, Market Access, Market Potential and Alternative Locations

variables are measured in million USD.
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Table 8: Missing observations for outward FDI
Year Missing ratio Country Missing ratio
1982 0.80 Australia 0.60
1983 0.79 Austria 0.21
1984 0.68 Belgium-Luxembourg 0.54
1985 0.66 Canada 0.10
1986 0.58 Denmark 0.67
1987 0.49 Finland 0.50
1988 0.45 France 0.25
1989 0.45 Germany 0
1990 0.43 Greece 0.81
1991 0.36 Ireland 0.58
1992 0.37 Italy 0.27
1993 0.30 Japan 0.24
1994 0.22 The Netherlands 0.25
1995 0.30 Norway 0.36
1996 0.25 Portugal 0.64
1997 0.23 Spain 0.61
1998 0.14 South Korea 0.42
1999 0.13 Switzerland 0.54
2000 0.16 Sweden 0.47
2001 0.20 The United Kingdom 0.21
2002 0.28 USA 0.01
Notes: Missing data ratio is calculated for each year or for each country as the number

of missing observations divided by the total number of observations.

Table 9: Centrality indexes by increasing order, 2002
Greece 0.026
Finland 0.031
Portugal 0.033
Italy 0.034
Spain 0.034
Austria 0.045
Ireland 0.051
Germany 0.062
France 0.068
The Netherlands 0.092
Belgium-Luxembourg 0.113
Notes: See text for computational details. Cen-

trality indexes are multiplied by 100.
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Appendix 2. Construction of the market access mea-
sure
We follow Redding and Venables (2004) to compute our market access measure. This computation
relies on trade equation estimates and several steps.

• Step 1. Trade equation.

We estimate trade equations on a yearly basis from 1980 to 2000 to construct predicted
values for market access. These are then used to explain FDI patterns on the period 1982-
2002. The two-year lag allows to abstract from contemporaneous shocks.

To get market access measures for each of our 21 countries we use bilateral exports data
of 29 OECD countries. This is lower than the number of countries included in Redding
and Venables (2004) or Braconier et al. (2005), but covers a substantial part of the world
trade. Moreover, our sample includes nations that are pretty homogeneous and has a limited
number of observations of zero bilateral trade �ows. Export data come from OECD.

Using this data, we run the following trade equation:

ln(Xijt) = θ + µictyi + λjptnj + δ1ln(distij) + δ2borderij + uijt, (13)

where Xij denotes the value of exports from country i to partner j in year t; ctyi and ptnj

are country and partner dummies respectively; distij is the bilateral distance computed
as the great circle distance between the major cities of countries i and j; borderij is a
dummy variable equal to one if i and j share a border, and uij is the usual error term.
We estimate (13) separately for each year of the period 1980-2000 with OLS. We use the
estimates as the basis of our next step.

• Step 2. Construction of market access

We construct the market access (MA) measure of country j at time t as:

MAjt = exp(ctyj)λ̂jt .(2/3
√

area/π)δ̂1t +
∑

i 6=j

exp(ctyi)λ̂it .(distij)δ̂1t . exp(borderij)δ̂2t . (14)

The application of the market access measure as an explanatory variable in our FDI equa-
tion (eq. 12), instead of the host GDP, raises a potential drawback. The predicted values
for the market access include residuals of the trade equation (eq. 13). This may invalidate
the standard errors of our second-stage regression (FDI equation). Thus, we follow Redding
and Venables (2004) and employ bootstrap techniques. The standard errors of column (3)
in Table (2) are based on 200 bootstrap replications.
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