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A fresh assessment of the depth of the “euro effect” on US
FDI*

Mariam Camarero’ Sergi Molinert and Cecilio TamaritS

Abstract

This paper analyzes how European monetary integration has affected US outward FDI (OFDI),
which we call the “euro effect". To this aim, we consider the determinants of OFDI for a large
group of 56 host countries in different continents from 1985-2019, zooming in on the European
case, where we analyze different country groupings. To capture the “euro effect” we define a
dummy variable that considers Europe’s whole monetary integration process. Furthermore, we
estimate a benchmark specification of a gravity equation derived from a previous Bayesian Mod-
elling Averaging (BMA) analysis using two estimators, PPML and G-PPML, for robustness. We
find that both horizontal and vertical FDI motives explain US FDI in all country groups. As for
the euro effect, we find that at a worldwide level, the Single Market had a larger impact on US FDI
than the euro. However, once we focus only on the Euro Area (EA), we show that the single cur-
rency has prominently promoted US FDI, with effects ranging between 15% and 64%. However,
while the euro has favored intra-industry VFDI strategies in the EA core, it has mainly stimulated
pure VFDI in the periphery. Our results are robust to different econometric specifications and es-
timators. Finally, although both PPML and G-PPML estimators perform similarly well, the latter

provides room for efficiency gains.
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1 Introduction and motivation

The European Union (EU) has followed a long and winding road, leading to increasing economic
and financial integration among its partners. Its origins date back to the European Economic Com-
munity (EEC), created by the Treaty of Rome in 1957 to achieve a common market among its
member states based on the free movement of goods, people, capital, and services. Several steps

were taken in this regard, including creating a customs union in 1968 and the Single Market in 1993.

In order to achieve a common market, there was a need for intra-area exchange rate stability. Con-
sequently, when the Bretton-Woods exchange rate system collapsed, it was initially replaced by the
"snake in the dollar tunnel" in 1972 and, later, by the European Monetary System (EMS) in 1979'.
Twenty years later, in 1999, the EMS was replaced by the euro?. Therefore, the Single Market and the
need for increased monetary integration up to a single currency came hand in hand (Commission,
1990).

The adoption of the single currency has provided valuable economic benefits to the Euro Area
(EA) members, such as the elimination of intra-area currency risks, the reduction of country-risk
premia, improved economic stability and growth, and better integrated and more efficient financial
markets. Moreover, all these conditions have created a favorable environment for the increase of

foreign direct investment (FDI).

There is ample literature on the impact of monetary integration and the single currency on capital
flows. Most empirical literature has identified a positive euro effect on FDI from countries inside
and outside the EA3. In addition, Baldwin et al. (2008) and Neary (2009) suggest that the euro adop-
tion should encourage intra-EA VFDI due to the pro-trade effects of both the Single Market and the
euro, but should discourage intra-EA HFDI, as the common currency and the Single Market reduce
trade costs. Finally, regarding FDI stemming from countries outside the monetary union, Bald-
win et al. (2008), Neary (2009), and Sondermann and Vansteenkiste (2019) argue that the monetary

union might make it more attractive to establish a production platform inside the EA.

In this paper, we analyze the magnitude and determinants of FDI with a particular focus on one
extended definition of the so-called euro effect* from a third-country perspective, namely, the FDI
coming from the US, historically the most prominent investor in the EU. We can observe in Figure
1 that US investment in EU countries has progressively grown during the last 35 years. Moreover,
this path has accelerated since the beginning of the 20th century. In fact, in 1985, US outward FDI
(OFDI) stock in the EU was about 100 billion US dollars; in 2019, around thirty-five times more,

1See Van Ypersele and Koeune (1985)

2The countries that adopted the common currency in 1999 were Austria, Belgium, Finland, France, Germany, Ireland,
Italy, Luxembourg, the Netherlands, Portugal, and Spain.

3See Petroulas (2007), De Sousa and Lochard (2011), Brouwer et al. (2008), Carril-Caccia and Pavlova (2018) and Sonder-
mann and Vansteenkiste (2019), among others.

“In what follows, we will consider the terms euro effect and monetary integration effect interchangeably.



close to 3,500 billion US dollars.

The US and the EU (and its predecessors) have had extensive trade and investment ties since World
War II. According to Kim (2004), by the early 1960s, most US foreign investment in Europe was
horizontal FDI (HFDI). However, since the 1980s, due to the progressive economic integration in
Europe, which culminated with the euro’s inception, other additional strategies have gained rel-
evance, such as export platform FDI and vertical FDI (VFDI). Therefore, the persistent trade and
investment links between both regions and the changing evolution of US FDI in Europe, largely
motivated by the launching of the euro, make it especially relevant to ascertain whether the single
currency has changed the patterns of US FDI when studying host country FDI determinants of EU
members. On the one hand, EA countries may have gained importance as US FDI recipients within
the EU. On the other hand, cultural and linguistic links with the United Kingdom, outside the EA,
as well as new market opportunities and lower labor costs from new Eastern EU members could be

a greater motivation for US foreign investment.

In addition, in our analysis, we not only focus on EU countries but also include a group composed
of countries from different regions of the world to assess if the euro’s inception has changed the
patterns of US FDI at a worldwide level by making the EA a more attractive destination. In partic-
ular, our sample contains US OFDI stock in 56 host countries from 1985 to 2019, representing over
70%

In our case, how to measure the effect of the euro is a pivotal question to take into account. Previous
literature has frequently used a dummy variable to capture the impact of the single currency®.
Nonetheless, according to Sondermann and Vansteenkiste (2019), the launching of the euro was not
a discrete event but rather an ongoing process that started several years before the introduction of
the new currency and continued after that. Indeed, the path to monetary integration in Europe
started with the creation of the EMS in 1979, twenty years before the euro’s inception. In our work,
we try to capture this whole monetary integration process using a variable that can take several
values depending on the degree of monetary integration. As this monetary integration process
developed parallel to the advances in the Single Market, we also include a dummy EU variable to

disentangle both effects.

Furthermore, most researchers have applied the gravity equation approach to study the patterns of
FDI, which has proved to be solid concerning the good fit to the data and the underlying theoretical
foundations. Traditionally, these FDI gravity models have been estimated by means of the Ordinary
Least Squares (OLS) estimator. However, according to Silva and Tenreyro (2006), using the log-

linear form could lead to misleading results in the presence of heteroskedasticity and zeros in the

5See Petroulas (2007), Schiavo (2007), Flam and Nordstrom (2008), Brouwer et al. (2008), Coeurdacier et al. (2009),
De Sousa and Lochard (2011), Barrell et al. (2017), Barrell and Nahhas (2018) and Carril-Caccia and Pavlova (2018), among
others.



dependent variable. In order to solve this bias, they suggest using the multiplicative form of the
gravity equation, known as the Pseudo Poisson Maximum Likelihood (PPML) estimator. Due to
its success in empirical applications, this method has progressively replaced the OLS estimator in
gravity models (Fally, 2015). Nevertheless, despite having established itself as the leading technique
for gravity regressions, some researchers remain skeptical about its validity. Head and Mayer (2014)
states that the relationship between the variance of bilateral exports and its expected value may not
be consistent with the assumptions of the PPML estimator. Particularly, the PPML method assumes
that the conditional variance of the dependent variable is proportional to its conditional mean.
Therefore, Kwon et al. (2022) propose a Generalized PPML (G-PPML) estimator, which relies on
actual data to estimate the conditional variance of the dependent variable. These authors apply
an iterated General Method of Moments (iGMM) estimator to obtain the conditional variance, and
subsequently, they weight the PPML moment conditions with the estimated parameter. As shown
by Hansen and Lee (2021), the iGMM method is robust to the possible moment misspecification,
and the estimator provides stable estimates regardless of the initial guess on parameters. Kwon
et al. (2022) claim that the G-PPML inherits all the desirable properties of the conventional PPML
estimator. In addition, it allows for more efficient hypothesis testing and it is robust to error term
misspecification. They estimate the gravity equation on a standard set of covariates using trade
data for 105 sectors and demonstrate that the G-PPML can be more efficient than the conventional
PPML when the conditional variance parameter deviates from one®. In this paper, we estimate our

regressions with both methods and compare the results obtained.

Another common problem in the empirical FDI literature is that previous works have generally
focused on a specific regression model and an ad hoc gravity setting in studying FDI patterns. This
practice could also lead to biased results when the researcher does not know the true model and
omits or includes variables arbitrarily depending on the particular theoretical framework they chose
to analyze. Bayesian Modelling Averaging (BMA) techniques have emerged as a potential tool to
solve this issue. Some examples are the works of Eicher et al. (2012), Blonigen and Piger (2014),
Antonakakis and Tondl (2015), and Jordan and Lenkoski (2018), among others. This approach
involves attaching probabilities to any possible model specification over the model space. These
studies find that many of the FDI determinants considered by the previous literature are not robust.
In our work, we start from the variables found robust in Camarero et al. (2021) to study the euro
effect on US FDI.

Therefore, against this backdrop, our contribution to the empirical literature is threefold. First, to
measure the effect of the common currency, instead of using a single dummy variable, we use a

covariate that accounts for the steps followed in European monetary integration up to the common

To test the efficiency gain associated with the G-PPML estimator, the authors compare the standard errors and z-
statistics of the G-PPML and PPML methods. They find that the G-PPML standard errors are on average over 20% lower
than those obtained with PPML across gravity variables and sectors



currency’s inception. Second, we apply the PPML estimator of Silva and Tenreyro (2006) and
compare it to the G-PMML proposed by Kwon et al. (2022). In addition, we compare the EA
countries with other hosts and distinguish between EA core and peripheral countries. Finally,
instead of just focusing on a specific regression model and a predetermined set of variables, we
start from the variables found robust in Camarero et al. (2021). Our main findings suggest both
HFDI and VFDI coexist in all country groups. As for the euro effect, we find that compared to FDI
decisions at the worldwide level, the Single Market strategy had a larger impact on US FDI than the
adoption of the common currency. However, once we focus on the EU groups, we find that the euro
has encouraged US FDI in those countries that finally adopted the single currency. This effect ranges
between 15% and 64%. Moreover, the common currency has mainly favored intra-industry VFDI
in the core, whereas, for the periphery, the adoption of the euro has strengthened pure VFDI. Our
results align with those in Camarero et al. (2023), even if they use a different econometric approach
based on the Dynamic Common Correlated Effects Pooled Mean Group (DCCEPMG) estimator.
Moreover, our results are also robust to different specifications. Finally, both PPML and G-PPML

estimators perform similarly well. However, in some cases, the G-PPML is more efficient.

The remainder of the paper is organized as follows: in Section 2 we briefly review the empirical lit-
erature of FDI determinants; Section 3 describes the PPML and G-PPML methodology and the data;

Section 4 presents the results of our paper and their robustness, and finally, Section 5 concludes.

2 The underlying literature

2.1 Types and decisions of foreign direct investment

The diversity of multinational companies (MNCs) and reasons for investing abroad makes the anal-
ysis of FDI determinants a complex task. The literature has traditionally focused on two forms
of FDI: horizontal (HFDI), motivated by market access, and vertical or VFDI, driven mainly by

comparative advantage.

According to Markusen (1984) and Markusen and Venables (1998, 2000), a firm invests abroad by
replicating a part of its activities or production processes in another country to avoid transportation
costs, tariffs, and other types of trade costs. This "market access motive" strategy gives rise to HFDL
In HFDI models, exports and FDI are substitutes, and the decision to serve a market via exports or
set up an affiliate company abroad constitutes a proximity-concentration trade-off. Therefore, FDI

increases when transportation and trade costs are substantially high.

On the other hand, firms engage in vertical or VFDI when they fragment their production processes
across countries. The main reason for such disaggregation is the cost considerations in production
factors. In this way, firms are encouraged to fragment production and locate a stage in a country

where the factor used intensively in that stage is abundant. This strategy is known as the "compara-



tive advantage motive" and was introduced by Helpman (1984) and Helpman and Krugman (1985).
Under this scenario, the output of a production stage may necessitate either to be exported to the
parent company for the completion of subsequent production stages or to be sold. Consequently,

the impact of trade and transportation costs on VFDI is expected to be negative.

Other foreign investment strategies, alternatives to HFDI and VFDI, can be also found in the litera-
ture. This is the case of the knowledge capital (KK) model (Markusen et al., 1996; Carr et al., 2001;
Markusen and Maskus, 2002), complex integration strategies (Yeaple, 2003), and export-platform
FDI (Ekholm et al., 2007; Bergstrand and Egger, 2007). Under the KK model, similarities in market
size, factor endowments and transport costs favor HFDI, while differences in relative factor endow-
ments encourage VFDL In addition, export-platform FDI and complex integration strategies include

the role played by the neighboring markets of the host country when analyzing FDI strategies.

Finally, the OLI paradigm, as proposed by Dunning (1980), posits that the FDI choices made by
Multinational Corporations (MNCs) result from the intricate interplay of three essential sets of
variables: Ownership, Location, and Internalization advantages. Dunning’s eclectic paradigm takes
into account the economic and political dynamics of both the investing and host countries, as well
as industry-specific characteristics and the attributes of individual investing firms (Dunning, 2000).
Consequently, this theoretical framework delineates four distinct types of FDI: Market-seeking FDI
(HFDI), Resource-seeking FDI (VFDI), Efficiency-seeking FDI, and Strategic Asset-seeking FDL

2.2 The gravity equation

The estimation of gravity equations, commonly applied in trade, has also been successfully im-
plemented in the FDI empirical literature. The origins of the gravitational model date back to
Tinbergen (1962) and Pdyhonen (1963), who modeled bilateral trade flows as being proportional
to the product of the economic size of the trading partners (as measured by their gross domestic
products or GDPs) and inversely proportional to the geographic distance between the countries.
Although early empirical applications of the gravity equation lacked deep theoretical foundations,
essential steps were taken in filling this gap, as the contributions of Bergstrand (1989, 1990), Dear-
dorff (1998). and Anderson and Wincoop (2003). They developed a method that consistently and
efficiently estimated a theoretical gravity equation and calculated the comparative statics of trade
frictions. More recently, other papers have significantly contributed to consolidating the academic
foundations in the modelization of trade and investment. This is the case of Bergstrand and Egger
(2007), Head and Ries (2008), Kleinert and Toubal (2010), Yotov et al. (2016), and Anderson et al.
(2019, 2020).

In our research, in a similar vein as Kox and Rojas (2020), we adapt the trade and investment
theoretical model of Anderson et al. (2019, 2020) to construct our FDI gravity model. The model is
based on the KK model FDI, where this type of capital assumes proprietary knowledge that can be



used on a non-rival basis in several locations. Flows of knowledge capital between two countries
are proxied by the stock of bilateral FDI between countries i and j. However, in our particular
case, since we study the US foreign investment determinants and whether the euro has changed
these patterns, we use unilateral US OFDI stock to the host country instead of bilateral FDI stocks.

Consequently, unlike the models mentioned above, our model is not a structural one.

In this model, absolute and relative FDI frictions hinder the free flow of knowledge capital across
national frictions. Absolute FDI frictions include legal and statutory barriers that a country imposes
on access to foreign capital. These are total bans, restrictions on the activity of multinationals in
specific sectors, or any other access-related policy measures. Relative FDI frictions refer to oppor-
tunity costs of operation in a host country j compared to the other potential alternative location
choices. These include, among others, operational costs in the host country, such as distance, labor
costs, legal system, communications infrastructure, trade and investment openness, macroeconomic

instability, and being part of the EA.

Concerning the model specification, the value of FDI stock originated in the US and hosted in
country j is represented by FDI;;, where i is the US. It is positively affected by the size of the country
of origin (Y;), in our case, the US, because larger economies tend to invest more in knowledge
capital. US OFDI stock is also positively affected by the size of the destination country (Y)), as larger
recipient countries have more consumers and firms that can absorb foreign technology. Therefore, Y;
and Y; represent the economic mass of the origin and destination country. As mentioned, absolute
and relative foreign investment frictions affect the free flow of FDI. The parameter w;; collects
absolute FDI frictions. It goes from 0 to 1, being 0 that no knowledge capital from country i (the
US) is admitted, and 1 that country j is fully open to the entry of knowledge capital from country
i. In addition, for the origin country i, P; is the average of inward relative friction costs in all
destination countries. On the other hand, I1; is the average of outward relative friction costs of all
countries investing in destination country j. Both parameters represent the inward and outward
multilateral resistance terms in our gravity model, respectively. Therefore, we have the following

equation:

The parameters & and B represent the reaction of US OFDI stock to the economic masses of the
origin country i and the host country j. The size of origin and destination countries are weighted by
P; and I1;. Consequently, a higher relative FDI friction reduces US OFDI stock to the host country.
On the other hand, more openness to foreign capital (w;j) increases the entry of US FDI to the
destination country. This equation is the baseline specification of our theoretical gravity model on

which we will build our estimations.



Originally, gravity models have been estimated by OLS. However, the use of the log-linear form
could lead to misleading results in the estimation of the parameters of the model. Through the
Jensen's inequality’, Silva and Tenreyro (2006) demonstrate that applying the usual log-linear spec-
ification of the gravity equation could produce biased and inconsistent results in the presence of
heteroskedasticity. Moreover, observations with zero value in trade and FDI gravity models create
an additional problem for using the log-linear form. Several methods have been proposed to deal
with this problem, such as dropping the observations whose dependent variable is zero or sub-
stituting them with one. However, these procedures also generally induce inconsistent estimators
of the parameters of interest. To address the former problems, Silva and Tenreyro (2006) propose
the PPML estimator, which is robust to different patterns of heteroskedasticity and, in addition,

provides a natural way to deal with zeros in the dependent variable.

Consequently, in the last fifteen years, the estimation of trade and investment gravity models
through the PPML estimator has replaced the log-linear estimator as the new standard practice.
Some of the major contributions in this regard are the works of Yotov et al. (2016), Anderson et al.
(2018), and Anderson et al. (2020), among others. Furthermore, related to our research topic, several
papers have applied the PPML estimator to study the effect of the euro or economic integration in

Europe on FDL

First, Coeurdacier et al. (2009) focus on cross-border mergers and acquisitions activities (M&As),
which is the main mode of investment from developed countries. Their sample contains 21 source
and 31 host countries over the period 1985-2004. Using Poisson-QMLE estimators in a gravity
framework, they show that the euro has increased intra-euro area cross-border horizontal Mé&As
activity in manufacturing by 200%, whereas the effect on EA M&A from non-euro to EA countries
has amounted to a 70% increase. Moreover, the impact of the euro on vertical mergers in manufac-
turing sectors from non-euro to euro area countries was about 140%. In addition, they also estimate
that joining the EU has raised intra-EU cross-border vertical M&A activities by 300%, and horizontal
M&A activities from non-EU to EU countries by 170%. Finally, they do not find a significant impact

of the common currency or Single Market in the services sector.

Bruno et al. (2017) study the effect of EU membership on FDI inflows and trade using annual
bilateral data from 34 OECD countries over the period 1985-2013. For this aim, they use the mul-
tiplicative form of the gravity equation. Their findings indicate that EU membership has increased
FDI inflows, on average, by 28%. Furthermore, they also show that the effect of joining the EU on

trade is twice the impact on FDIL

Carril-Caccia and Pavlova (2018) review the impact of the common currency and EU membership
applying the PPML methodology on a bilateral FDI flows database that covers the period 1985-2012

7This implies that the expected value of the logarithm of a random variable is different from the logarithm of its expected
value (E(Iny) # InE(y)).



for 34 host countries and 70 source countries. Their results suggest that, on average, joining the EU
has increased inward FDI flows from other EU countries by 43.9%, but did not have a significant
impact on FDI from non-EU countries. Moreover, the launching of the euro has raised intra-euro

area FDI by 73.7%. Therefore, the additional effect of the common currency could be a 20% increase.

Camarero et al. (2018) apply the PPML estimator to study the effect of the euro on trade flows in
a sample of 28 countries within and outside the EA for the period 1990-2013. Moreover, they also
analyze how the single currency has affected the relationship between these flows and FDI inward
and outward stocks. They find that the common currency positively affects trade, between 27% and

40%, and favors a complementary relationship between trade and FDIL

Sondermann and Vansteenkiste (2019) use the multiplicative form of the gravity equation to analyze
the euro’s effect on the drivers of FDI inflows in the EU for the period 1985-2016. Their results
suggest that the single currency has encouraged FDI inflows into the monetary union. However,
the impact on FDI inflows differs significantly across countries. On the one hand, the euro has
increased intra-euro area FDI by between 3% and 21% and facilitated intra-euro area VFDI flows
but reduced incentives for horizontal or market-seeking FDI. On the other hand, launching the
common currency has raised FDI from countries outside the Eurozone by between 2% and 15% and

strengthened export platform FDI.

Additionally, Dorakh (2020a) analyses what factors explain FDI inflows across EU member states,
with a special focus on the new members. She uses an augmented gravity model, estimated through
the PPML estimator, to study FDI determinants in 39 countries for the period 1991-2017. Her
findings reveal that EU membership has had a positive and significant effect on FDI, on average,
by approximately 23%. Moreover, she shows that, after EU enlargement, more FDI came from EU
members to the new EU member countries and less came from non-EU member countries. Similarly,
Dorakh (2020b) reviews the FDI determinants of EU countries for the period 2002-2017, also with
the multiplicative form of the gravity equation. Her findings reveal that efficiency-seeking and
complex FDI strategies are more critical in the new EU member states, whereas market-seeking FDI

prevails for the whole EU.

Bruno et al. (2021) analyzes the impact of EU membership on FDI inflows, how the effects of such
deep integration differ from other treaties, and what drives these effects. They estimate a structural
gravity framework on annual bilateral FDI data for a large group of countries from 1985 to 2018
using the PPML estimator. Their findings indicate that EU membership has led to about 60% higher
FDI investments into the host economy from outside the EU and around 50% higher intra-EU FDIL.

In the next section, we briefly summarize our empirical strategy based on the conventional PPML

estimator and its generalized version. We also describe the data.



3 Econometric methodology and data

3.1 PPML and G-PPML estimators

In our paper, we estimate the gravity model (1) using the PPML and G-PPML estimators. The

empirical model can be represented by the following equation:
FDIjy = exp[v1Xijt]-€ijt ()

where FDIjj; is the US OFDI stock from the US (country i) to the host country j. Moreover, X;j;
is a vector of gravity variables related to the elements mentioned previously in equation (1): the
economic mass of the US and the host country j, and absolute and relative FDI barriers such as
distance, common language, labor costs, trade, and investment openness, macroeconomic insta-
bility, taxes, institutional quality, national policies, communications infrastructure, and economic

integration, among others. Lastly, €; ;; is a white noise error with zero mean and constant variance.
Y: €jit

Additionally, we also include individual host country (7;) and year (7:) fixed effects to control for
country and time unobservable factors in our estimation. Consequently, we transform the previous

equation into the following empirical specification:
FDIjj; = exp[v1Xijs + v + 7t €ijt 3)

It is important to highlight that our econometric specification differs from Kox and Rojas (2020) in
several respects. First, they analyze the effect of trade and investment agreements on bilateral FDI
stock. Therefore, their work includes country-pair and time-varying origin and destination fixed
effects. However, since we focus on unilateral US OFDI stock, we only include individual country
and time dummy variables. Secondly, Kox and Rojas (2020) study the sole effect of bilateral policy
variables on FDI. Consequently, they do not consider explicitly other time-varying gravity variables
in their estimation. Instead, these covariates are collected in the origin-time and destination-time
fixed effects. However, in our paper, as we are interested in the US FDI determinants and whether
the euro has changed these patterns, we consider time-varying gravity variables related to the eco-
nomic size of countries i and j and FDI frictions. Therefore, our time dummy variables only capture
possible unobservable factors not accounted for by the gravity variables considered explicitly in our

specification.

Given a general form of the conditional variance

Var(FDIij| Xijr, vj, vi) = Var(eije, vj,71) = h - piy 4)

it is important to note that the PPML estimator assumes that A=1. However, the G-PPML estimator



relies on the actual data used in the estimation to estimate the true value of A using the iGMM
method. According to Hansen and Lee (2021), the iGMM method is robust to the possible mo-
ment misspecification and the estimator provides stable estimates regardless of the initial guess on

parameters.

3.2 Data

This paper analyzes the potential determinants of US FDI stock for 1985-2019, focusing on the euro
effect. In addition, we also study whether these determinants change when we consider all the host
countries of our sample and different groups, namely the EU, EA, and core and peripheral EA

countries. The countries included in each group are enumerated in Table Al from Appendix A.

As for the gravity variables in our model, we differ from most previous studies. Researchers have
generally focused on a predetermined set of variables depending on their adopted theoretical frame-
work. However, this practice could lead to misleading results when estimating a regression model
due to including insignificant variables or omitting relevant ones. Particularly, inference regarding
the effects of the covariates included in a particular specification can depend critically on the rest of
them or even on omitted variables (Blonigen and Piger, 2014). In our case, instead of just focusing
on a particular regression model, we start from the variables found to be robust in Camarero et al.
(2021). The authors of this paper study the effect of the euro on US FDI for the period 1985-2017,
applying a BMA analysis. For this aim, they work with a wide set of 63 different determinants
related to country characteristics and study which ones have the highest probability of being part
of the true model. The variables found to be robust in the BMA analysis are shown by group of
countries in Table 1. Moreover, those selected for our estimations are marked in red and detailed
in Table A2. Since Camarero et al. (2021) and us use country fixed effects in the estimations, time-
invariant variables are not included®. The covariates chosen slightly differ depending on the group
of countries analyzed, as the results of the BMA analysis detected different robust determinants for
each country group. However, as we will see in Section 4, most of our model specifications pass the
Ramsey Regression Equation Specification Error Test or RESET test, developed by Ramsey (1969).

This confirms that our models are well-specified.

In some exceptional cases, we add variables to those found to be robust in the BMA analysis. This
is the case of Euro, Euro*LogRealGDP in the EA core, UrbanPopulation in the EA group, and SkillLevel
and Euro*SkillLevel in the core and the periphery. However, they were robust in at least one of these

groups. We include them for the sake of comparison.

Concerning the effect of the common currency, we follow Sondermann and Vansteenkiste (2019),

and instead of just analyzing the launching of the euro as a discrete event, we aim to capture the

8For more information about fixed effects estimation in panel data, see Fernandez-Val and Weidner (2016, 2018) and
Weidner and Zylkin (2019).

10



whole process of monetary integration in Europe. The variable Euro that Camarero et al. (2021) use
in their BMA analysis is inspired by the methodology that Baier and Bergstrand (2007) apply in their
Economic Integration Agreement (EIA) database, where the variable adopts different values for a
country’ depending on the level of economic integration with its trade and investment partners.
Particularly, Camarero et al. (2021) distinguish three levels in the process of monetary integration in
Europe: a value of 1 is given if the host country is outside the exchange rate mechanism (ERM) of the
EMS, but its currency is pegged de facto to either the DMark/the ECU/or the Euro; 2 if its currency
is pegged de iure to the ECU or the euro via the ERM; 3 if its currency is the euro and 0 otherwise.
In order to assess whether the common currency has changed the US FDI patterns, they interact
this variable with other robust determinants related to the market size, labor endowments, trade
openness, or institutional quality of the host country. As mentioned, selecting these interactions by
a group of countries depends on which are robust according to the BMA analysis and whether the

specification passes the RESET test.

The variables selected correspond to a wide range of different host country's characteristics. This is
the case of economic and monetary integration, that contains the variable Euro; market size and
population, including the logarithm of the real GDP, Euro*LogRealGDP, the urban population, the real
GDP difference between the US and the host country, the spatial lag and the old dependency ratio of the host
country; labour market conditions, represented by the skill level of the destination country’s workforce,
Euro*SkillLevel, the population density, Euro*LogPopulationDensityand the total factor productivity of the
host country; trade and international openness, included in our specifications using trade openness
of the host market, the revenue from trade taxes, and the KOF globalization index de facto; investment
openness, that includes the the Chinn-Ito index of the host country; institutional quality, measured
through the democratic accountability index of the destination country; and other determinants related
with the government size, banking and credit regulations, monetary conditions, communications
infrastructure, and exchange rate, as is the case of top marginal taxes, the ownership bank index, the
inflation of the host country measured by the CPI, cellular and internet subscriptions, as well as the nominal
exchange rate of the host country. In addition, as mentioned in section 1, we also include a dummy
variable EU which takes value 1 if the host country is in the EU, and 0 otherwise, for the whole
group and EU countries, in order to study if EU membership has also played a relevant role in the

motivations of US FDI'?. We include this variable in the economic and monetary integration group.

We include host country and year fixed effects in each specification to control for unobservable

factors.

9These values are 0 when there is no existing Economic Integration Agreement, 1 for a One-way Preferential Trade
Agreement, 2 for a Two-way Preferential Trade Agreement, 3 for a Free Trade Agreement, 4 for a Custom Union, 5 for a
Common Market, and 6 for an Economic Union.

19We do not include this dummy variable in the EA, core and peripheral countries. Most of the countries in these groups
were already in the EU in 1985, the year where our analysis starts. Therefore, this dummy variable is highly collinear with
the country fixed effects included in our specifications and even with our Euro variable. Particularly, the correlation between
both variables is a 72.5% in the EA group, 79.5% in the EA core, and 69.6% in the EA periphery
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In the following Section, we describe the empirical results of our paper based on this selection of

robust determinants.

4 Empirical results

In our empirical strategy, we estimate two specifications for each group of countries. The first
specification, which we call “Benchmark model specification" and present in Table 2, does not
include interactions between the variable Euro and other FDI determinants found to be robust in
the BMA analysis. The aim of this model is to analyze the sole effect of the common currency on
US FDI. The second specification, shown in Table 3, contains the interactions, and we denote it as
"Augmented model specification". By including the interactions, we account not only for the euro
effect on the US outward FDI but also whether the creation of the common currency has changed
the pattern and sign of the other determinants in the model. Both tables are organized as follows:
The first part of the table, the largest one, shows the coefficients of the variables!! included in
each specification, as well as the country pair clustered standard errors.'> For each country group
there are two columns: the first one includes the results obtained using the PPML estimator and,
the second, the G-PPML estimator. The second part contains relevant information for each model
regression, such as the inclusion of host country and year fixed effects, the number of observations,'®
and the value of A. As the G-PPML method estimates the true value of A, it could differ from one.
The third part of the table includes the estimated effect of the EU and the common currency. In
the "Augmented model specification", the effect of the common currency is obtained demeaning the
interaction variables from the coefficient of Euro. Finally, the last part of the table shows the quality
of estimators and the goodness-of-fit of each specification in order to compare the performance and
bias of the PPML and G-PPML estimators.

4.1 Benchmark model specification

Table 2 presents the results for the specification with no interactions. We describe them and compare
the PPML and G-PPML estimators. To ease the interpretation of the results, we have divided the

variables into groups that have in common the nature of the effect captured by them.!*

The first group of variables we analyze is economic and monetary integration. The only variable
chosen in the BMA selection process is Euro. Still, to isolate the effect of the Single Market from

the euro effect, we have also included a dummy called EU in the models for the larger groups

n our study, the gravity model is exponential and the dependent variable is in levels. Therefore, the interpretation of
the coefficients of those variables in logs is as elasticities, ($*100)%. For the variables that are in levels or a dummy variable,
the interpretation is as semi-elasticities, ([exp(B)-1]*100)%

12Each country pair is formed by the US and the host country that receives the US FDI.

13The number of observations is the number N of countries included in each group (see Table A1) times the number T of
years (35). As highlighted in Section 2, our dependent variable is unidirectional US OFDI stock.

14The particular covariates used in the specifications for each one of the country groups are the result of the BMA analysis.
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of countries, that is, the whole and EU groups'®. Our results suggest that for the whole group,
composed of 56 countries from different regions of the world, the EU dummy has a positive effect
and is significant at 10% for both the PPML and G-PPML estimators. In contrast, our monetary
integration covariate is not significant. Therefore, when we consider US FDI worldwide, what
attracted US FDI is that the host country is an EU member in the process of creating a Common
Market, as our sample starts in 1985. Particularly, according to the PPML estimator, EU membership
has increased US FDI by exp(0.522)-1=68.50%, and when we consider the G-PPML method, by
exp(0.531)-1=70.10% . This result, which can be found in the lower third of Table 2, is similar to that
obtained by Bruno et al. (2021), who estimated that joining the EU has increased FDI from members
outside the Single Market by 60%. This effect is not found, as expected, when the only countries in
the group are EU members. The euro effect is also non-significant. A possible explanation could be
that the creation of the Single Market has stimulated US FDI to those countries that joined the EU
in comparison with other investment destinations of the world. However, once we focus only on

the EU, this advantage is not so relevant.

As for the EA group, we do find a positive impact of the euro once we isolate the Eurozone from
those EU countries that did not adopt the euro. The PPML and G-PPML estimators display a
positive and significant effect of our monetary integration variable by 42% (see the bottom part of
the table). However, this impact differs in the core and the periphery. In the case of the core, the
euro effect has been a 15% increase. For the periphery, there are disparities between the PPML and
G-PPML estimators. According to the PPML, the launching of the euro is significant at 10% level
and would increase US FDI by 23%. As for the G-PPML, this variable is significant at 1% level with
a 34% increase. This result implies that, in this particular case, the G-PPML is more efficient than
the conventional PPML. The reason is that the G-PPML estimates a A of 1.491, quite different from
one. Therefore, the estimated coefficients and their associated standard errors could differ between
both estimators and, as a consequence, the significance of the variables could also be affected in
favor of the G-PPML method. In short, the results suggest that the common currency has had a
positive impact on US FDI once we focus on the Eurozone. Its magnitude across EA groups, in
the range 15%-42%, is consistent with the findings of Petroulas (2007), Coeurdacier et al. (2009) and
Sondermann and Vansteenkiste (2019), who estimated a euro effect for FDI coming from outside
the EA between 2% and 70%.

A second group of variables is related to market size and population. The real GDP of the host
country is significant at 1% for most of the estimations and has a positive sign for all country
groups and the expected magnitude: a 1% increase would rise US OFDI stock between 0.78%-2.9%,
depending on the group, with a larger size of the parameter for all the European countries groups.
This effect is consistent with HFDI strategies, where market size is an important motivation for FDI.
Carr et al. (2001), Markusen and Maskus (2002) and Bergstrand and Egger (2007), among others,

15Note that its value is 1 when the host country is an EU member.
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obtained similar results. Concerning UrbanPopulation of the host country, its coefficient is positive
(0.05) and significant for the EA group with the PPML and G-PPML estimators. However, there
are important differences when we analyze the core and the periphery. The former has a positive
effect (the parameter is 0.05); for the latter, the variable is not significant. Since the level of urban
population could be proxying market development, this result implies that HFDI strategies have
been more relevant in the core. Finally, the spatial lag of the host country is only significant and
negative for the core countries(—0.46), which is consistent with pure VFDI cost considerations in
the neighboring markets (Blonigen et al., 2007). The probable reason is that the neighbors of our EU
group are Eastern European countries and the EA periphery, where VFDI is a predominant strategy

for foreign investment.

Concerning labor market covariates, the skill level of the destination country is not significant for none
of the groups using the PPML estimator. The variable is only significant (at 5%) and negative for
the EA periphery with the G-PPML estimator. Since the EA periphery is the group where the
estimated A most diverges from one, there is space for efficiency gains. In addition, since SkillLevel
is proxying labor costs, its negative sign would be consistent with VFDI. Concerning the population
density of the host country, this variable has a positive effect for the EA periphery, the only group
for which it is significant. This is the expected sign, as more population density may attract a
concentration of firms looking for abundant and cheaper labor, which can be attributed to vertical
strategies. Therefore, the results concerning labor variables suggest that VFDI has been a more

important motivation in the peripheral countries of the Eurozone.

Regarding trade and international openness, the coefficient of trade openness of the host country is
positive and significant at 1% for the whole group and the EA core. A one-point increase raises
US OFDI stock by between 0.8% (PPML) and 0.9% (G-PPML) for the whole group, and 1.8% in the
EA core. This implies complementarity between FDI and trade and probably points towards trade
in intermediate goods across subsidiary firms. The same effect was found previously by Brainard
(1997), Camarero and Tamarit (2004) and Camarero et al. (2018), among others. The parameter of
the variable globalization index of the host country is negative for the whole group (first column). In
this case, a one-point increase reduces US OFDI stock by between 2.07% and 2.27%. Therefore,
trade and FDI would be substitutes, as many of the main hosts of US FDI, such as China, India, and
Brazil, are still relatively closed countries compared with other destinations. Due to its relevance
in both theoretical and empirical gravity models, we have included in our specification the variable
multilateral resistance (despite not being a robust covariate according to the Bayesian selection in
Camarero et al. (2021)) defined as in Blonigen and Piger (2014).1° In addition, we have tested the
impact of the depth of Free Trade Agreements (FTAs) between the US and the host country on US

16They calculate multilateral resistance using the remoteness of the host country and it is defined as the distance of the
host country from all other countries in the world weighted by those other countries’ share of world GDP.
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FDI for the whole group.!”. Neither of these two variables nor their interaction were found to be

significant.

As for the variables related to government size, top marginal income taxes of the destination country is
a robust determinant for the EA group. In particular, a one-point increase reduces US OFDI stock
in the range 2.5%-2.7%. Therefore, American investment is located in countries with lower income

taxes. Di Giovanni (2005) and Chiappini (2014), found similar results, as high taxes deter FDL

Next, we discuss the results for the variables related to banking and credit regulations. Owner-
shipBanks is only relevant in the larger group and the PPML estimator and has a negative effect on
the US OFDI stock. A priori, this sign may be unexpected, but it could be due to the large de-
gree of heterogeneity in this group in terms of size and income. The coefficient probably points to
the relative importance of emerging countries for US FDI, where banking and telecommunications

development is meager compared to other fully developed regions.

Finally, the nominal exchange rate is only significant for the EA countries, with a relatively small size
and negative sign (-0.79% and -0.89%). According to Froot and Stein (1991), a depreciation in the
real exchange rate of the recipient country increases FDI through the reduced cost of capital. An
increase of NominalExchange implies an appreciation of the US dollar (a depreciation of the host
country currency). Therefore, the negative sign obtained could be explained by US MNCs investing

abroad to serve local markets (market-seeking FDI or HFDI) in the EA countries.

The overall results show that, in the larger group, EU membership of the host country is more
relevant than European monetary integration to attract US FDI. The magnitude of this effect is
very large, around 70%. When we concentrate on EU countries, neither the euro nor the EU is
significant. However, for EA groups, we find that there is a positive euro effect on US investment,
by between 15%-42%. In addition, the sign and significance of other determinants (such as market
size, labor market, and trade and international openness), both HFDI and VFDI strategies coexist
in all country groups. Nevertheless, we find that HFDI has been a more important motivation in
the EA core, whereas VFDI predominates in the periphery. As observed in the second part of Table

2, most of our specifications pass the RESET test.!8

From the comparisons of the PPML and G-PPML estimators, they report very similar values of
the coefficients and the significance of the variables. This is because the estimated value of A

ranges close to one in most of the cases, between 0.90 and 1.178. This result is consistent with

17We have obtained this variable from the DESTA database of Diir et al. (2014). Since there is not a FTA between the US
and the host country for EU countries, we only included this variable in the whole group specification. Similarly, we have
also checked a refined version of multilateral resistance by interacting it with the depth of FTAs between the US and the
host country. Since EU and EA countries are close countries among them, we only estimated the model augmented with this
variable for the whole group.

8The null hypothesis, which is that the model is well specified, is only rejected for the EU and EA periphery groups with
the PPML estimator at 10%, and the EA group with the G-PPML estimator at 10%.
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the assumptions of Silva and Tenreyro (2006), suggesting that, in many cases, the PPML estimator
should perform quite well. One exception is the EA periphery, where the estimated value of A is
1.491. In this case, as demonstrated previously, the G-PPML is more efficient than the PPML.

Finally, in the last part of Table 2, we also analyse the quality and the goodness-of-fit of each spec-
ification. For the quality of estimators, we estimate the log-pseudolikelihood value, as well as the
Akaike (AIC) and Bayesian (BIC) information criteria. A larger value of the log-pseudolikelihood
parameter implies that the model fits better, whereas the opposite is true for the AIC and BIC. We
find similar values for each of the three indicators when we compare PPML and G-PPML methods.
Therefore, both estimators perform similarly well. In order to study the goodness-of-fit, we calcu-
late the mean absolute error (MAE), as well as the mean absolute percentage error (MAPE) of each
method. The MAE takes into account the difference between the actual value and the predicted
value of the dependent variable in absolute terms, whereas the MAPE expresses this difference as
a percentage of the actual value of the dependent variable. The results are similar independently
of the error measure adopted. Some exceptions are the EU countries and EA periphery. For EU
countries, the G-PPML estimator presents a MAE 12% larger than the PPML. In contrast, the PPML
shows a MAPE 92% larger than the G-PPML. Therefore, in this case, the lower bias of the G-PPML
more than compensates for the result displayed by the MAE. As for the EA periphery, the G-PPML
has a MAE 30% larger than the conventional PPML. Nevertheless, when we focus on the MAPE, the
PPML has a value 22% larger than the G-PPML and almost compensates for the result presented by

the absolute measure of the error term.

Therefore, both PPML and G-PPML show little differences in the estimation of the coefficients,
perform similarly well, and display similar bias. However, the G-PPML has the advantage that

could be more efficient when the true value of A differs from one.

4.2 Augmented model specification

To study whether the common currency has changed the US FDI patterns, we augment our bench-
mark model specifications with interactions between the variable Euro and other robust FDI deter-
minants. The sign and magnitude of the coefficients of the variables not included in the interactions
are very similar to those of the benchmark model. Therefore, in this Section, we only focus on the
analysis of the interactions and on our variables of interest, that is, the EU dummy and our variable
Euro'. The results are shown in Table 3. Also in this case we compare the results obtained using
the PPML and the G-PPML estimators.

As for economic and monetary integration, we find that both EU and Euro are positive and sig-

nificant for the larger group. Particularly, EU membership of the destination country increases US

%In this case, the impact of our variable Euro on US FDI is the result of demeaning from its coefficient the variables
included in the interactions. The effect on our dependent variable is present in the third part of Table 3.
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FDI by exp(0.462) —-1=58.70% for both PPML and G-PPML estimators. This effect is very close to
the one from the benchmark model (between 68.5% - 70%). As for the common currency, once we
demean the interaction variables from the coefficient of the covariate Euro, we obtain that the im-
pact of monetary integration on US OFDI stock is 8.20%. This result is different from the previous
section, where the effect of the common currency was not significant. Therefore, EU membership is
still a more relevant factor than the launching of the euro when we consider US FDI to the larger
group. When we study EU countries, as expected, the EU dummy is not significant. Concerning
euro effect, it is negative and significant when we remove the effect of the interactions from Euro.
The impact on US FDI, which is also presented at the bottom of the table, is between -0.40% and
-2.80%.

Regarding EA countries our results suggest the process of monetary integration has increased US
FDI between 37.20% (PPML) and 41.30% (G-PPML). Also, in this case, the impact is different in
the core and the periphery. For the core, the euro has raised US OFDI stock by 63.70% (PPML)
and 57.10% (G-PPML). For the peripheral countries, the impact is around 20% (17.10% or 21.40%,
depending on the estimator). Therefore, with the exception of the EA core?, the magnitude of
the effects obtained is in line with the findings of our benchmark specification. Therefore, our
augmented model specification implies that the euro has increased US FDI by between 0% - 64%.

Again, as in the benchmark model case, this result is consistent with the previous literature.?!.

As for market size and population, the real GDP of the host country parameter is positive and
significant for all country groups and estimations. Particularly, a 1% rise would increase US FDI
by between 1.10%-2.65%, sign compatible with HFDI. The interaction between this variable and the
Euro is negative and significant for most country groups, except for the EA core (non-significant),
and reduces the positive effect of the original variable. Therefore, for those countries participating
in the European monetary integration process, the magnitude of the coefficient of real GDP is lower
than for those outside it. A possible explanation could be that due to the pro-trade effects of the
single currency and the consequent increasing participation in GVCs, the market size becomes less
relevant, moving in favor of vertical strategies. This finding is in line with the results obtained by
Sondermann and Vansteenkiste (2019). Another interesting result is the impact of UrbanPopulation
for the EA periphery. According to the PPML estimator, this variable is not significant. However,
the coefficient is negative and significant at 10% when we estimate the model using the G-PPML
method. Particularly, a one-point increase reduces US FDI by exp(—0.051)-1=-4.97%. This result
could suggest that market development is not so important in the periphery, consistent with VFDL

Also in the augmented model, the G-PPML estimates a value of A quite far from one for the EA

20A possible explanation for the magnitude of the coefficient obtained in this group could be that except for Austria,
all these countries were members of the ERM since its beginning and have been highly monetary integrated for the whole
sample period.

2lpetroulas (2007), Coeurdacier et al. (2009) and Sondermann and Vansteenkiste (2019) obtained a euro effect for extra-
EA FDI between 2% and 70%. In addition, Flam and Nordstrom (2008) and De Sousa and Lochard (2011) found that the
launching of the euro had no effect or even a negative one.

17



periphery (1.658). As in previous examples, the G-PPML estimator would be more efficient.

As for the labor market covariates, in contrast to the benchmark specification, the parameter of the
skill level of the host country is significant for the core countries when we include in the specification
its interaction with the euro. Its sign is negative, between -0.053 and -0.047. Since this variable
could be a proxy for wages, FDI would be linked to less skilled labor and lower labor costs. Marti
et al. (2017) and Chiappini (2014) find similar results. This same variable is not significant for the
EA peripheral countries. Once we analyze the interaction of the skill level of the host country with
the monetary integration variable, its sign turns positive (between 0.016 and 0.014) and reduces the
negative effect of the original variable. According to Alfaro and Charlton (2009), many subsidiaries
are generally located in high-skill countries and sectors that also produce high-skill inputs involving
products at stages close to the parent firm's final stage of production, in an intra-industry VFDI
strategy. Consequently, skilled workers can be attractive for VFDI beyond labor cost considerations.
Furthermore, the parameter of population density of the host country and its interaction with Euro are
positive and significant at 1% for the EA periphery. As mentioned in the previous section, since
the population density of the host country is proxying abundant and cheaper labor, these effects
would be consistent with pure VFDI. Therefore, our results suggest that with the common currency,

intra-industry VFDI has gained relevance in the core, and pure VFDI in the periphery.

Regarding the analysis of the models, most of our specifications pass the RESET test. In addition, as
for the comparison between the PPML and the G-PPML estimators, they provide similar coefficients
and significance of the variables. Since the estimated value of A is between 1.002 and 1.204 in most
of the cases, this is not surprising. In contrast, the estimated value of A is 1.658 in the periphery. In
this case, the G-PPML is more efficient than the PPML. Concerning the quality of estimators and
goodness-of-fit, as the reader can observe in the lower part of Table 3, both PPML and G-PPML

estimators perform similarly well.

The overall results of the benchmark and augmented specifications suggest that EU membership is
a more important determinant than the inception of the euro for US FDI when we consider all the
countries in our sample. However, once we focus on EA groups, the euro has had an unmistakably
positive effect on US investment decisions in the range 15%-64%. Furthermore, both HFDI and VFDI
strategies coexist in all country groups. However, HFDI predominates in the EA core and VFDI in
the periphery. In addition, the euro has favored US VFDI to the detriment of HFDI. However, the
strategies encouraged by the common currency differ across country groups. For the EA core, the
main motivation strengthened has been intra-industry VFDI, whereas, for the periphery, the euro

has reinforced pure VFDI. 22

22Qur results are in line with those in Camarero et al. (2023), who use a different econometric approach, based on the
DCCEPMG estimator. These authors find that US FDI has changed after some structural breaks related to the creation of the
euro, the enlargement of the EU and North Atlantic Treaty Organization to the East of Europe, and the 2008 economic crisis.
Particularly, these changes have mainly encouraged intra-industry VFDI and pure VFDIL.
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4.3 Robustness check

In this section, we check the robustness of our results. For this aim, we choose a different group
of variables from those selected using BMA in Camarero et al. (2021). The selected variables are
enumerated in Table B1 from Appendix B and marked in blue. 2> The new variables are included
in a larger group and classified following the same criterion (by groups) as in the previous sections.
Examples of the new alternatives are the inclusion of the Human Capital Index of the destination country
instead of SkillLevel or HCI among the labor market variables. In addition, we also add other
interactions between the euro and other variables related to trade and international openness and

institutional quality.

As in the previous section, we have obtained the results for both the benchmark (Table B3) and
the augmented specification (in Table B4). The overall results show that the main factor explaining
US FDI when we consider the larger group is EU membership (Single Market). Particularly, in the
two specifications the coefficient is large, between 78% and 100%. However, they are still consistent
with previous literature. For instance, Flam and Nordstrom (2008) found that joining the EU has
attracted FDI from outside the EU up to 87%. Similarly, Coeurdacier et al. (2009) estimated an
impact of EU membership on FDI (M&A) from third countries that ranges between 138% and 163%.

As for the euro effect, our robustness check shows that the common currency has increased US FDI
in the EA countries between 16%-70%. In addition, the euro has encouraged intra-industry VFDI
in the EA core, and pure VFDI in the periphery. These findings are similar to those obtained in
our main results. Furthermore, most of our specifications pass the RESET test and with some
exceptions, both the PPML and G-PPML estimators provide similar results and perform similarly
well. Therefore, our general results are robust to changes in the selected variables in our model

specifications.

5 Conclusions

This paper studies the determinants of US OFDI stock for a large sample of hosting destinations for
the period 1985-2019. The length of the sample allows us to focus on the EU countries and whether
the process of European integration has played a significant role in the pattern of US FDI. The Single
Market was launched in 1986, whereas monetary integration developed gradually for two decades
until the inception of the euro in 1999, both within our analyzed period. For this aim, we use a
sample of 56 host countries (that represent 70% of total US OFDI stock). In addition to the larger
group, which includes countries from all regions of the world, we focus on EU and EA countries,
and within this last group, we distinguish between the core and the periphery. In our research, we

diverge from most of the previous literature on the impact of monetary integration in FDI and create

2These covariates are described in Table B2.
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a variable that includes the whole process of monetary integration in Europe to proxy the effect of
the common currency. Furthermore, in addition to the traditional PPML estimator suggested by
Silva and Tenreyro (2006), we compare the results using the G-PPML estimator of Kwon et al. (2022).
Moreover, instead of focusing on a predetermined set of variables and a specific regression model,
we start from the variables found to be robust from the BMA analysis carried out by Camarero et al.
(2021). Finally, we perform an additional robustness check considering alternative covariates from

the BMA analysis among each group of variables.

Our results show that various host country characteristics, such as market size, labor market, trade,
investment openness, institutional quality, government size, bank and credit regulations, and com-
munications infrastructure explain the behavior of US OFDI stock. This diversity, in line with
Camarero et al. (2021), is more evident when we analyze our largest and heterogeneous group. In
addition, we find evidence of HFDI and VFDI in all country groups. However, HFDI strategies

predominate in EA core countries, whereas VFDI prevails in the EA periphery.

As for the euro effect, our results suggest that EU membership (Single Market effect) has had a
larger impact on US FDI than the launching of the euro when we consider the larger group of
countries. However, within the EU, the monetary integration has generally increased US FDI in
those countries that finally adopted the single currency. This effect ranges between 15% and 64%.
This finding reinforces the conjecture that real and monetary integration are two sides of the same
coin. Moreover, the interactions of our variable Euro with other determinants explain essential
changes in the patterns of US FDI in Europe. Market size variables indicate that the common
currency has increased VFDI. As for the labor market, the euro has favored intra-industry VFDI
strategies in the EA core, whereas pure VFDI has predominated in the periphery. Our results
are robust to different econometric specifications and similar to those obtained by Camarero et al.
(2023), who use the DCCEPMG estimator to analyze the determinants of US FDL

Furthermore, since the value of the estimated A is close to one in most of our specifications, we
obtain similar results with both the PPML and G-PPML estimators. However, when the estimated
A substantially differs from one, the G-PPML estimator is more efficient. Finally, both estimators

perform similarly well.
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Figure 1: FDI outward stock from the United States in the EU
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Table 1: Variables selected as robust determinants of US FDI. Results of the BMA analysis in
Camarero et al. (2021)

Whole EU EA EA core EA peripheral

Variables group  countries countries countries countries

Economic and monetary
integration

EU X? X?

Euro X X X X X
EconomicIntegration X X X X
Market size and population
LogRealGDP
Euro*LogRealGDP
UrbanPopulation
Euro*UrbanPopulation
LogSumRealGDP

LogReal GDPdiff
RealGDPgrowth
LogRealMarketPotential
LogSpatialLag

HoX X X X X X X X
»

LifeExpectancy

OldDependencyRatio X

Labour market

SkillLevel X x? xb
Euro*SkillLevel X x? xb
HCI X X

Euro*HCI

LogPopulationDensity X X X X
Euro*LogPopulationDensity X X X X
EducLevel

SkillLeveldiff X

EducLeveldiff X

LogRealGDPdiff*SkillLeveldiff

LogRealGDPdiff*EducLeveldiff X

LabourCompensation X

TFP X X

Trade and international

openness

TradeOpenness X X
Euro*TradeOpenness X

MeanTariffRate X X
Euro*MeanTariffRate X X
FTA

DepthFTA

RevenueTradeTaxes X X

KOFSoGIdf X
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Variables

Whole
group

EA EA core EA peripheral

countries countries countries

Investment openness
Chinn-ItoIndex
BlackMarketFreedom

BIT

Institutional quality
Corruption

Euro*Corruption
DemocraticAccountability
Euro*DemocraticAccountability
LawOrder

BureaucracyQuality
ProtectionPropertyRights
IntegrityLegalSystem
CivilLiberties

PoliticalRights

Government Size
GovernmentConsumption
GovernmentInvestment
TopMarginal

StateOwnership Assets
Banking and credit regulations
OwnershipBanks
PrivateSectorCredit
InterestRateControls

Monetary conditions
InflationCPI

MoneyGrowth
ForeignCurrencyBankAccounts
Communications infrastructure
Telephone

Cellular

Internet

Natural resources

OilRents

GasRents

Exchange Rate

NominalExchange

X

X X

NOTES: The selected variables are market in red. * The dummy variable EU was not considered in

Camarero et al. (2021). However, we include them in our work in order to know how EU membership
of the host country has affected US FDL ? The variables Euro and Euro*LogRealGDP in the EA core, Urban
Population in the EA group, and SkillLevel and Euro*SkillLevel in the core and the periphery were not

robust determinants in Camarero et al. (2021). However, they were in at least one of these groups. We

include them to compare the US FDI determinants and the effect of the euro among the EA countries.
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Appendix A Groups of countries and selected variables

Groups

of countries

Table Al: Groups of countries

Countries included

Number

of countries

Whole group

Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Canada, Chile, China,
Colombia, Costa Rica, Cyprus, Denmark, Dominican Republic, Ecuador, Egypt,
Finland, France, Germany, Greece, Guatemala, Honduras, Hungary, India, In-
donesia, Ireland, Israel, Italy, Jamaica, Japan, Kenya, Malaysia, Mexico, Mo-
rocco, Netherlands, New Zealand, Nicaragua, Norway, Panama, Paraguay, Peru,
Philippines, Poland, Portugal, Republic of Korea, Romania, Senegal, South
Africa, Spain, Sri Lanka, Sweden, Switzerland, Thailand, Turkey, United King-
dom, and Uruguay

56

EU countries Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Greece, Hun- | 18
gary, Ireland, Italy, Netherlands, Poland, Portugal, Romania, Spain, Sweden and
the United Kingdom.

EA countries Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Italy, | 12
Netherlands, Portugal, Spain.

EA core coun- | Austria, Belgium, France, Germany and Netherlands. 5

tries

EA peripheral | Cyprus, Finland, Greece, Ireland, Italy, Portugal and Spain. 7

countries

NOTES: We exclude from our sample the micro-states where US MNCs invest largely. The reason is that

most FDI to these countries does not reflect decisions based on long-run factors. A large proportion of these

FDI outflows are flows going in and out of the country on their way to their final destination, with this

stop due to the favorable corporate tax conditions of the host country (see Blanchard and Acalin (2016)).

These are the cases of Antigua and Barbuda, Bahamas, Barbados, Bermuda, Fiji, Grenada, Hong Kong,

Luxembourg, Mauritius, Singapore and Trinidad and Tobago.
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Variable

Definition

Table A2: Selected variables and definitions

Source

Dependent variable
USFDIstock

Economic and monetary inte-

gration
EU

Euro

Market size and population
LogRealGDP

Euro*LogRealGDP

UrbanPopulation

LogReal GDPdiff

LogSpatialLag

OldDependencyRatio

Labour market
SkillLevel

Euro*SkillLevel

LogPopulationDensity

Euro*LogPopulationDensity

TFP

Outward FDI stock from the United States to the

host country at current U.S. dollars.

Dummy variable which takes value 1 if the host
country is in the EU, 0 otherwise.

Variable which takes value 1 if the host country
is outside the ERM with a currency pegged to
D-Mark/ECU/Euro, 2 if its currency is pegged
to the ECU/euro via the ERM, 3 if its currency
is the euro, and 0 otherwise.

Logarithm of the host country's real GDP at con-
stant 2010 US dollars.

Interaction between the variable Euro and the
logarithm of the host country's real GDP.
Percentage of population of the host country liv-
ing in urban areas.

Logarithm of the absolute difference between
the host country's and US real GDP at constant
2010 US dollars.

Logarithm of the sum of US OFDI stock in the
host country neighbours weighted by distance
between host and neighbouring capital cities.
Ratio of older dependents, people older than 64,
to the working-age population, those ages 15-64

of the host country.

Skill level of the host country measured as the
percentage of population age 25 + with com-
pleted and uncompleted secondary schooling.
Interaction between the variable Euro and the
skill level of the host country.

Logarithm of the population density of the host
country.

Interaction between the variable Euro and the
logarithm of the population density of the host
country.

Total factor productivity of the host country at

constant national prices (2011=1).

Bureau of Economic Analy-

sis.

Own elaboration.

Own elaboration.

WDI from Wold Bank and
WEO from IMF.
Own elaboration.

WDI from World Bank.

WDI from World Bank and
WEO from IME.

Own elaboration.

WDI from World Bank.

Education statistics from
World Bank and UNDP.

Own elaboration.

WDI from World Bank.

Own elaboration.

PWT 9.1
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Variable

Definition

Source

Trade and international open-
ness

TradeOpenness

RevenueTradeTaxes

KOFSoGlIdf

Investment Openness
Chinn-ItoIndex

Institutional quality

DemocraticAccountability

Government size

TopMarginal

Banking and credit regulations

OwnershipBanks

Monetary conditions
InflationCPI

Communications  infrastruc-

ture
Cellular

Internet

NominalExchange

Total imports and exports of the host country
divided by total GDP at current US dollars.
Revenue from trade taxes (% of trade sector) of
the host country. It measures the amount of tax
on international trade as a share of exports and
imports.

KOF de facto social globalization index of the

host country

Index measuring the degree of capital account
openness of the host country. It ranges from 0
to 100, being a higher score a higher degree of

capital account openness.

Index measuring how responsive government is
to its people in the host country. It ranges from
0 to 100, being a higher score a higher level of

democratic accountability.

Top marginal income tax rates of the host coun-

try.

Index measuring the percentage of bank de-
posits held in privately owned banks in the host
country. It ranges from 0 to 100, being a higher
score a higher share of privately held deposits.

Inflation level of the host country measured by
the the annual percentage change of the Con-

sumer Prices Index.

Mobile cellular subscriptions of the host country
per 100 people.

Individuals using the Internet in the host coun-
try per 100 people.

Nominal exchange rate between the US and the
host country, measured as the value of a US dol-

lar in foreign currency. 2010=100.

WDI from World Bank.

Fraser Institute.

Gygli et al. (2019)

Chinn and Ito (2006)

International Country Risk
Guide.

Fraser Institute.

Fraser Institute.

WDI from World Bank and
WEO from IMF.

WDI from World Bank.

WDI from World Bank.

WDI from World Bank.

NOTES: WDI=World Development Indicators, WEO=World Economic Outlook, IMF=International Monetary Fund
and UNDP=United Nations Development Program.
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Appendix B Robustness check

Table B1: Variables selected as robust determinants of US FDI. Results of the BMA analysis in
Camarero et al. (2021).Robustness check.

Whole EU EA EA core EA peripheral
Variables group  countries countries countries countries
Economic and monetary
integration
EU X? X*
Euro X X X X X
EconomicIntegration X X X X
Market size and population
LogRealGDP X X X X X
Euro*LogRealGDP X X X x? X
UrbanPopulation X x? X X
Euro*UrbanPopulation X
LogSumRealGDP X X
LogReal GDPdiff X
RealGDPgrowth X
LogRealMarketPotential X
LogSpatialLag X X X
LifeExpectancy
OldDependencyRatio X
Labour market
SkillLevel X
Euro*SkillLevel X
HCI X X X X
Euro*HCI Xt X X Xt
LogPopulationDensity X X X X
Euro*LogPopulationDensity X X X X
EducLevel
SkillLeveldiff X
EducLeveldiff X

LogReal GDPdiff*SkillLeveldiff

LogRealGDPdiff*EducLeveldiff X

LabourCompensation X

TFP X X

Trade and international

openness

TradeOpenness X X
Euro*TradeOpenness X

MeanTariffRate X X
Euro*MeanTariffRate X X
FTA

DepthFTA

RevenueTradeTaxes X X

KOFSoGIdf X
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Whole EU EA EA core EA peripheral

Variables group  countries countries countries countries

Investment openness

Chinn-ItoIndex X

BlackMarketFreedom X X

BIT X

Institutional quality

Corruption X

Euro*Corruption X
DemocraticAccountability X
Euro*DemocraticAccountability X
LawOrder X

BureaucracyQuality

ProtectionPropertyRights X

IntegrityLegalSystem

CivilLiberties

PoliticalRights X

Government Size

GovernmentConsumption X
GovernmentInvestment X

TopMarginal X X X
StateOwnership Assets

Banking and cblueit regulations

OwnershipBanks X

PrivateSectorCblueit

InterestRateControls X

Monetary conditions

InflationCPI X

MoneyGrowth X
ForeignCurrencyBankAccounts

Communications infrastructure

Telephone

Cellular X X
Internet X X

Natural resources

OilRents

GasRents

Exchange Rate

NominalExchange X X

NOTES: The selected variables are market in blue. * The dummy variable EU was not considered in
Camarero et al. (2021). However, we include them in our work in order to know how EU membership

of the host country has affected US FDL ? The variables Euro and Euro*LogRealGDP in the EA core, Urban
Population in the EA group, and HCI in the core and the periphery were not robust determinants in
Camarero et al. (2021). However, they were in at least one of these groups. Similarly occurs with
Euro*HCI, which was not robust in none of the groups analyzed. We include them to compare the

US FDI determinants and the effect of the euro among the EA countries.
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Table B2: Selected variables and definitions. Robustness check

Variable

Definition

Source

Dependent variable
USFDIstock

Economic and monetary inte-
gration

EU

Euro

Market size and population
LogRealGDP

Euro*LogRealGDP
UrbanPopulation
Euro*UrbanPopulation
OldDependencyRatio
Labour market

HCI

Euro*HCI
LogPopulationDensity
EducLeveldiff

Trade and international open-
ness

TradeOpenness
Euro*TradeOpenness
MeanTariffRate

Euro*MeanTariffRate

RevenueTradeTaxes

Outward FDI stock from the United States to the

host country at current U.S. dollars.

Dummy variable which takes value 1 if the host
country is in the EU, 0 otherwise.

Variable which takes value 1 if the host country
is outside the ERM with a currency pegged to
D-Mark/ECU/Euro, 2 if its currency is pegged
to the ECU/euro via the ERM, 3 if its currency
is the euro, and 0 otherwise.

Logarithm of the host country's real GDP at con-
stant 2010 US dollars.

Interaction between the variable Euro and the
logarithm of the host country's real GDP.
Percentage of population of the host country liv-
ing in urban areas.

Interaction between the variable Euro and the
urban population of the host country.

Ratio of older dependents, people older than 64,
to the working-age population, those ages 15-64

of the host country.

Human capital index of the host country, based
on years of schooling and returns to education.
Interaction between the variable Euro and the
HCI of the host country.

Logarithm of the population density of the host
country.

Absolute difference between the host country's

and US education level.

Total imports and exports of the host country
divided by total GDP at current US dollars.
Interaction between the variable Euro and the
trade openness of the host country.

Mean tariff rate of the host country imposed to
product imports

Interaction between the euro dummy and the
mean tariff rate of the host country

Revenue from trade taxes (% of trade sector) of
the host country. It measures the amount of of

tax on international trade as a share of exports

Bureau of Economic Analy-

sis.

Own elaboration.

Own elaboration.

WDI from Wold Bank and
WEO from IMF.

Own elaboration.

WDI from World Bank.

Own elaboration.

WDI from World Bank.

PWT 9.1

Own elaboration.

WDI from World Bank.

Own elaboration.

WDI from World Bank.

Own elaboration.

Fraser Institute.

Own elaboration.

Fraser Institute.
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Variable

Definition

Source

KOFSoGIdf

Investment Openness
Chinn-ItoIndex

BlackMarketFreedom

Institutional quality

Corruption

Euro*Corruption

PoliticalRights

Government size

TopMarginal

Banking and credit regulations

OwnershipBanks

Monetary conditions
InflationCPI

Communications  infrastruc-

ture
Cellular

Internet

NominalExchange

and imports.
KOF de facto social globalization index of the
host country

Index measuring the degree of capital account
openness of the host country. It ranges from 0
to 100, being a higher score a higher degree of
capital account openness.

Index measuring the absence of a black-market
exchange rate in the host country. It ranges from
0 to 100, being a higher score a lower existence
of a black-market exchange rate. Countries with
a rating of 100 do not have a black-market ex-
change rate, that is, their domestic currency is

fully convertible without restrictions.

Index measuring the absence of corruption in
the host country. It ranges from 0 to 100, being
a higher score a lower level of corruption.
Interaction between the variable Euro and the
corruption level of the host country.

Index measuring the level of political rights of
the host country. It ranges from 1 to 7, being a

higher score a lower level of political rights.

Top marginal income tax rates of the host coun-

try.

Index measuring the percentage of bank de-
posits held in privately owned banks in the host
country. It ranges from 0 to 100, being a higher
score a higher share of privately held deposits.

Inflation level of the host country measured by
the the annual percentage change of the Con-

sumer Prices Index.

Mobile cellular subscriptions of the host country
per 100 people.

Individuals using the Internet in the host coun-
try per 100 people.

Nominal exchange rate between the US and the
host country, measured as the value of a US dol-

lar in foreign currency. 2010=100.

Gygli et al. (2019)

Chinn and Ito (2006)

Fraser Institute.

International Country Risk
Guide.

Own elaboration.

Freedom House.

Fraser Institute.

Fraser Institute.

WDI from World Bank and
WEO from IMFE.

WDI from World Bank.

WDI from World Bank.

WDI from World Bank.

NOTES: WDI=World Development Indicators, WEO=World Economic Outlook, IMF=International
Monetary Fund, UNDP=United Nations Development Program.
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GETTING IN TOUCH WITH THE EU
In person

All over the European Union there are hundreds of Europe Direct centres. You can find the address of
the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en)

On the phone or in writing

Europe Direct is a service that answers your questions about the European Union. You can
contact this service:

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
— at the following standard number: +32 22999696,

— via the following form: european-union.europa.eu/contact-eu/write-us_en

FINDING INFORMATION ABOUT THE EU
Online

Information about the European Union in all the official languages of the EU is available on the Europa
website (european-union.europa.eu)

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free
publications can be obtained by contacting Europe Direct or your local documentation centre
(european-union.europa.eu/contact-eu/meet-us_en).

EU law and related documents

For access to legal information from the EU, including all EU law since 1951 in all the official language
versions, go to EUR-Lex (eur-lex.europa.eu)

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and
agencies. These can be downloaded and reused for free, for both commercial and non-commercial
purposes. The portal also provides access to a wealth of datasets from European countries.
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