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Abstract
In this paper, we analyze the potential determinants of US outward FDI with a par-

ticular focus on the euro effect during the period 1985-2016. To this aim, we consider 
a large set of candidate variables based on the theory as well as on previous empirical 
analysis. We select the covariates using a data-driven methodology, the Bayesian Model 
Averaging (BMA) analysis. Our sample includes over 90% of its stock and analyze the 
effect of the euro not only on American FDI in Europe, but also on the rest of the 
world. Within Europe, we consider the Euro Area (EA) but also core and peripheral 
members as well as the EU countries. We conclude from the BMA analysis that US 
MNCs engage in complex integration strategies which involve both horizontal (HFDI) 
and vertical (VFDI) motives both at the world and European levels. However, 
HFDI strategies predominate in EA core countries, whereas VFDI prevails in the EA 
periph-ery. As for the euro effect, the adoption of the common currency seems to have 
played an important role in the overall US FDI strategy: the launching of the euro has 
mainly promoted US HFDI in EU and EA countries.
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1 Introduction and motivation

The economic impact of regional integration in Europe has been a topic widely addressed

in the literature. The main focus has been on the effects on trade, but some studies have

also given insights into how the European Union (EU), and in particular the Euro area

(EA), have affected foreign direct investment (FDI). The adoption of the euro has affected

both the size and the allocation patterns of capital within the Economic and Monetary

Union (EMU). As the introduction of the euro was preceded by other stages of economic

integration (Customs Union, European Monetary System and the Single Market), the EMU

effect has to be analyzed as an on-going process with a time dimension. Regarding EU

countries, FDI should be expected to be affected by major institutional changes, such as

the creation of the EU itself in 1957, major enlargement rounds (e.g., United Kingdom

(UK), Denmark, and Ireland joining the EU in 1973; and the EU's eastern enlargement in

2004), and the establishment of the EU single market since 1993. In addition, it might

be interesting to investigate whether there is an extra benefit of a common currency over

(relative) exchange rate stability. The increased intra-European capital mobility has been

one of the expected benefits derived from the adoption of a single currency; this effect may

be explained by the following reasons. First, the elimination of intra-area currency risks

and the reduction of country-risk premia encouraged significant cross-border capital flows

within the Euro area. Second, the first years of the single European currency coincided

with an unprecedented growth of global capital flows. Rapid technological changes and

the gradual opening and liberalization of markets have notably contributed to the increase

in international direct investment. Third, the euro has also coincided with an important

EU enlargement process to the East. Consequently, new investment relationships appeared

between EU country pairs, mainly between the old and the new EU member states. Existing

Member States gained access to new customers in countries which were geographically

closer to the old industrial centre and where costs were considerably lower.

Most of the empirical literature so far has focused on the study of intra-European FDI and

the measurement of a possible EMU membership effect at an aggregate level, that is, they

mostly focused on the impact for the EA as a whole. The consensus emerging from this

literature is that the euro has been pro-FDI, in particular as regards intra FDI1. Baldwin

1As reported in Carril-Caccia and Pavlova (2018) the estimated increase in FDI due to the EU membership
ranges between 28 and 83 percentage points, while the incremental effect of euro area membership ranges
between 21 and 44 percentage points. However, these studies consider different periods and different sets of
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et al. (2008) and Neary (2009) suggest that the Single Market programme and the euro

adoption should be positive for intra-euro area vertical FDI (VFDI) due to the pro trade

effects of the Single Market integration and euro adoption but should discourage intra-

euro area horizontal FDI (HFDI), as the single currency and Single Market integration

reduce trade costs. Empirically, the positive effect appears to dominate as shown inter alia

by Flam and Nordstrom (2008), Brouwer et al. (2008), or De Sousa and Lochard (2011).

Baldwin et al. (2008) also conclude that the euro stimulates VFDI based on the observation

that the euro's pro-FDI effect was much larger in manufacturing than it was in services2.

In this paper, we differ from most of the previous literature in that we focus on the magni-

tude and the determinants of the FDI euro effect from a third-country perspective, namely,

the FDI coming from the United States (US), the most prominent investor in the EU from a

historical standpoint.

In the case of the EU, the analysis of the factors driving FDI from third countries, and es-

pecially from the US, although scarcely studied, is a major topical issue for several reasons.

First, the EU is the main destination for FDI in the world: FDI stocks held by third country

investors in the EU amounted to e6,295 billion at the end of 2017, providing Europeans

with 16 million direct jobs (Commission (2019)). Second, from an economic policy view-

point, apart from the well-established advantages brought by FDI in terms of convergence

and technological diffusion promoting growth and employment, it also represents a key

source of external financing with clear macroeconomic consequences. As countries in the

euro-area periphery are seeking to redress imbalances and reduce their liabilities in a pe-

riod of low growth prospects, FDI is becoming increasingly important as a potential driver

of growth. This is because it is a non-debt-creating liability, but also because it is typically

more productive than internal investments.3 Third, as the largest share of FDI into EU

Member States is from EU firms (intra-EU), and this is also the component that has seen

the greatest decline since the end of 2007, the analysis of inward FDI into the EU from third

countries is gaining momentum. Finally, with the entry into force of the Lisbon Treaty in

December 2009, the EU's exclusive competence over the common commercial policy has

been extended to cover FDI too now. The EU has one of the world's most open investment

countries, so they are not fully comparable. See, i.e. Baldwin et al. (2008), Neary (2009) and Stojkov and Warin
(2018).

2See also Coeurdacier et al. (2018).
3See Helpman (2006).
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regimes, as acknowledged by the OECD in its IP/19/2088 investment restrictiveness in-

dex. In terms of countries of origin, the "traditional" main investors in the EU are still the

advanced economies such as the US, Switzerland, Norway, Canada, Australia and Japan.

They remain well ahead and still control more than 80 percent of all foreign-owned assets.

In 2016, US and Canadian investors accounted by far for the largest share of foreign in-

vestors in terms of assets controlled (61.8%). They started investing from the launching of

the EU and have kept their acquisition rates constant over time.

Historically, the US and the EU (and its predecessors) have extensive trade and investment

ties that have evolved since World War II as the EU's membership has grown in parallel with

the upsurge of global supply chains and the increasing cross-border investment. According

to Kim (2004) most of US FDI flows in Europe in the early 1960s were characterized as

defensive import-substituting investments to supply local markets (HFDI). However, at

the end of the 1980s, 85 percent of the market for US goods and services in the EU were

supplied by the US affiliates, while exports from the US had just a residual role. As a

result, the economic integration processes in Europe have turned the type of US FDI into

“rationalizing" motive investments (VFDI) and offensive export substituting investments

(HFDI). The former reduce the number of locations to supply all European markets and

the latter are led by strategic asset seeking. In 2018, the largest destinations in the EU for

U.S. investment were the Netherlands ($883 billion), the UK ($758 billion), Luxembourg

($714 billion), and Ireland ($442 billion).

As regards the empirical literature on FDI stemming from countries outside the monetary

union, Baldwin et al. (2008), Neary (2009) and Sondermann and Vansteenkiste (2019) argue

that the greater integration of the Eurozone market might make it more attractive to have

a production platform inside the Eurozone. Empirically, this is confirmed by Petroulas

(2007) who finds also a pro-FDI euro effect from investor countries outside the monetary

union; however, this effect was found to be smaller than for intra-euro area FDI. Straathof

et al. (2008), who analyze the internal market effect on trade and FDI using bilateral data

of FDI stocks for 30 OECD countries from 1981 to 2005 in a gravity model find that EU

countries attract 14% more FDI from EU-outsiders. More recently, two other additional

factors may have interacted with the possible euro effect affecting inward FDI coming from

third countries. First, the effects of the Great Recession. Indeed, the EU's weight in global

inward FDI decreased after 2007, but has rebounded somewhat since 2015. On average,

3



between 2000 and 2007, EU countries attracted 43.1% of the world’s FDI, while in the period

2008-16 the EU attracted, on average, only a 26.7%. However, this drop in inward FDI into

the EU owing to the crisis has been more marked in non-euro area EU countries and

from 2015 the EU has been witnessing a surge in new investors from emerging economies,

mainly China, Singapore and Brazil. In detriment of more classic investing countries, as

the US, a second factor that may affect inward FDI from the US is the Brexit issue; although

the impact of Brexit is uncertain, most studies have estimated an aggregate reduction in

FDI into the UK of between 12% and 28% (Campos (2019) and Campos et al. (2019))4. This

FDI diversion from both, EU countries and the rest of the world, can be due to the future

increasing cost of accessing the EU Single Market from the UK, making the country less

attractive for foreign investors.

Nevertheless, in the case of the US, this FDI diversion is less clear. The UK has many

inherent benefits that have enabled it to maintain its FDI share, such as macroeconomic

stability, flexible labour markets, a light regulatory regime, and, importantly, its already

strong integration into global FDI. According to Treasury (2016) despite a reduction in the

UK's share of FDI since the launch of the euro, the UK remains a major beneficiary of

global FDI flows, and is likely to remain so whether in or out of the Eurozone. Moreover,

the possible effect of exchange-rate stability linked to the euro does not apply to the UK and

the US and the UK share cultural, political and historical links generating some inertia that

may offset the negative Brexit effects, at least in the short run. As recently Feng et al. (2019)

have highlighted, bilateral FDI tends to be higher between countries that share a common

official language and this association is especially high in countries sharing English as the

native language, as is the case between the US and the UK. Finally, the diverting FDI effect

can also be minimized through prospective bilateral agreements, which can be in line with

the new Trumpnomics applied to international economic relations. Therefore, the analysis

of US FDI drivers into the EU and the euro effect deserves further attention.

In our research, in addition to studying the determinants of US FDI in Europe and the

role of the euro we also consider the rest of the countries that receive American FDI. In

particular, our sample contains the stock of outward US FDI in 58 countries from 1985

to 2016, which represents the 92.7% of total US FDI stock in 20165. We also consider EU

and EA countries separately. To the best of our knowledge, few previous empirical studies

4See, also, Dhingra et al. (2016), Bruno et al. (2016) or Treasury (2016).
5See Bureau of Economic Activities (BEA) statistics.
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have analyzed whether and how the launching of the euro has affected the US FDI patterns

across different EA member groups, i.e. the locational choice between core and periphery

of the EU. Some exceptions are Shatz and Venables (2000), and more recently, Camarero

et al. (2018), Sondermann and Vansteenkiste (2019) and Camarero et al. (2019). In addition,

our sample period covers several years before the inception of the euro.

Moreover, we divert from previous studies in the empirical approach. To assess the euro

membership effect, instead of just using a dummy variable in an, otherwise, ad hoc gravity

setting, we consider a wide set of 43 FDI potential determinants. For this purpose, we apply

a Bayesian Model Averaging (BMA) analysis to select and assess the relative importance

of the incumbent covariates overtime. Bayesian inference offers the tools to attach proba-

bilities to the different possible models. Raftery (1995) showed that when there are many

candidate independent variables, standard model selection criteria based on p-values can

be misleading. He proposed the use of Bayesian inference to take into account model uncer-

tainty explicitly. The uncertainty surrounding FDI modelling makes the BMA methodology

especially suited to discriminate among the large set of candidate regressors that has been

posited as possible FDI determinants by different theories. Chakrabarti (2001) was the first

to put forward this uncertainty in FDI studies using Extreme Bound Analysis. More re-

cently, Blonigen and Piger (2014) and Eicher et al. (2012) use a BMA approach to account

for model uncertainty in FDI.

The key variables used to assess the euro effect on US outward FDI are a dummy variable

euro and its interaction with other measures (see table 2). The main findings suggest that

US FDI is explained by both horizontal and vertical motives both for the whole country

group and for EU and EA samples. Moreover, HFDI strategies predominate in EA core

countries, whereas VFDI prevails in the EA periphery. As for the euro effect, the adoption

of the common currency seems to have played an important role in the overall US FDI

strategy: our results imply that the launching of the euro has mainly promoted US HFDI

in both EU and EA countries.

The reminder of the paper is organized as follows: in Section 2 we briefly review the main

theoretical approaches to FDI determination, with an emphasis in the formulated hypothe-

ses and their differences; Section 3 presents a summary of the BMA methodology, while

Sections 4 and 5 describe the data together with the results; finally, Section 6 concludes.
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2 The underlying literature

2.1 Types and decisions of foreign direct investment

The analysis of FDI determinants is complex because of the diversity of multinational

companies (MNCs) and different reasons for investing abroad. However, the literature has

traditionally focused on two forms of FDI , namely, HFDI, motivated by market access, and

VFDI, encouraged by comparative advantage.

In the theory of HFDI, a firm invests abroad by replicating a part of its activities or produc-

tion processes in another country so as to avoid transportation costs, tariffs and other types

of trade costs. This strategy is referred to as "market access motive" and was introduced by

Markusen (1984) and Markusen and Venables (1999, 2000). In HFDI models, exports and

FDI are substitutes, and the decision to serve a market via exports or setting up an affiliate

company abroad constitutes a proximity-concentration trade-off, that is, to concentrate the

production in a local firm and serve the foreign market via exports, or becoming close to the

foreign market through a subsidiary firm. The key hypothesis concerning transportation

cost is that FDI increases when transportation and trade costs are substantially high.

On the other hand, firms engage in VFDI when they fragment their production process

across countries. The main reason for such disaggregation is the cost considerations aris-

ing from countries' factor cost difference. Firms are encouraged to fragment production

and locate a production stage in a country where the factor used intensively in that stage

is abundant. This strategy is known to as the "comparative advantage motive" and was

introduced by Helpman (1984) and Helpman and Krugman (1985). The effect of trade and

transportation costs is negative in VFDI, in contrast to HFDI, where such effect is positive.

More recently, the literature has suggested the existence of other foreign investment strate-

gies, alternatives to HFDI and VFDI, such as the knowledge-capital model, complex inte-

gration strategies and export platforms.

Markusen et al. (1996), Carr et al. (2001) and Markusen and Maskus (2002) developed the

knowledge-capital model, where two countries engage in HFDI if they are similar in both

size and labour endowments, and trade costs are moderate to high, or VFDI if the parent

country is small and skilled relative to the host country.

Yeaple (2003a) presented a model focused on complex integration strategies, where MNCs
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are both horizontally and vertically integrated. Firms from one developed country can

invest in another northern developed country, with similar characteristics (HFDI), or in a

southern developing country (VFDI) or in both simultaneously (complex integration).

Export-platform FDI occurs when a MNC engages in HFDI in a foreign country with the

aim of serving a third country through exports. Ekholm et al. (2007) developed a model

which shows that export-platform FDI arises endogenously in a three-country model with

two large, high-cost countries (North) and a small, low-cost country (South), when one

of the North countries forms a Free Trade Area with the South country, thereby reducing

trade costs between them. Then, the North country which is in the Free Trade Area with

the South country produces the good to be sold in the home market, whereas the final

product sold in the other northern country is produced in the South and exported.

The eclectic OLI6 paradigm has a crucial importance in the literature of FDI decisions.

This theory was proposed by John H Dunning in 19807, and until nowadays has remained

the dominant analytical framework for accommodating a variety of operationally testable

economic theories of the determinants of FDI and the foreign activities of MNCs. It main-

tains that FDI decisions of MNCs are determined by the interaction of three sets of inter-

dependent variables: Ownership, location and internalization advantages. However, the

empirical literature has usually explored the role that each of them has in explaining the

emergence of MNCs separately. In this paper, we focus on location determinants.

2.2 Choosing FDI determinants

There are many location determinants that influence FDI decisions. Many empirical stud-

ies have adopted a gravity equation approach from the international trade literature and

examined the patterns of FDI as a function of country characteristics such as market size,

distance, factor endowment, transportation cost, tariffs, corporate taxes, natural resources,

institutional quality and exchange rate among others8. Consequently, a wide range of

different variables has been employed in the previous literature.

However, there is little consensus on which ones are postulated to be potential FDI deter-

minants. The main reason for this lack of consensus is that previous research has gener-

6Ownership, Location and Internalization.
7See Dunning (1980).
8See, for example, Anderson and van Wincoop (2003), Chaney (2008), Disdier and Head (2008), Head and

Mayer (2014) for surveys of the trade gravity literature.
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ally focused on regression models involving specific sets of variables determined by the

researcher and the particular theoretical framework for FDI they chose to analyze. By

conditioning on a particular regression model specification, this practice ignores uncer-

tainty regarding the model specification itself, which might have dramatic consequences

on inference. Particularly, inference regarding the effects of the covariates considered in

a particular specification can depend critically on the rest of the included or even omit-

ted variables. Next, we summarize the most recent evidence and techniques applied on

variable selection in the case of FDI determination.

Following a frequentist approach, Chakrabarti (2001) used Extreme Bound Analysis (EBA)

to determine which explanatory variables are “robust" and which are “fragile" FDI de-

terminants to small changes in the conditioning information set. The dependent variable

employed is per capita FDI inflows. In a cross-section sample of 135 countries for 1994 he

finds that market size, measured as GDP per capita, has a strong explanatory power to

explain FDI in the host country.

Later, BMA were found to be a better method to account for model uncertainty as part of

the estimation procedure (Raftery (1995)). According to Berger and Sellke (1987), conven-

tional sensitivity analyses overstate the significance and the width of confidence intervals

when model uncertainty is not accounted for. If this is the case, whether a statistically sig-

nificant FDI determinant is relevant when alternative specifications are considered remains

ambiguous. The BMA methodology can be applied to examine the large set of variables

that have been proposed as FDI determinants by alternative FDI theories. Another diffi-

culty commonly found in this type of analysis is that even the most comprehensive FDI

datasets contain large sections of missing data. Selection bias could produce incorrect coef-

ficients estimates. To address both model uncertainty and selection bias, Eicher et al. (2012)

introduce the Heckit BMA, which extends the statistical foundations of BMA to include

Heckman (1979) selection bias procedure. They use a sample of 46 countries (25 OECD

countries) from 1988 to 2000, and FDI flows as the dependent variable. The results show

only mixed support for horizontal or export platform FDI theories, whereas the evidence

of vertical FDI was quite weak. Later, Jordan and Lenkoski (2018) use a Tobit Bayesian

Model Averaging (TBMA) technique to improve the estimation of the inclusion probabili-

ties of Eicher et al. (2012) and develop a full Bayesian model. Such method gives support

for roughly the same determinants as the Heckit BMA when modeling the magnitude of
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FDI flows.

Blonigen and Piger (2014) apply Bayesian statistical techniques to obtain the most relevant

FDI determinants for a group of OECD countries, as well as for the world economy in 2000.

In contrast to Eicher et al. (2012), and Jordan and Lenkoski (2018), Blonigen and Piger (2014)

use FDI stocks. They found that the variables with consistently high inclusion probabilities

include traditional gravity variables such as cultural and distance factors, relative labour

endowments and trade agreements.

Antonakakis and Tondl (2015) employ the same methodology to examine the determinants

of the outward FDI stock from OECD investors to 129 developing countries over the period

1995-2008. Their results suggests that no single theory governs the decision of FDI from

OECD regions to developing countries but a combination of theories. In particular, OECD

investors tend to invest in countries with whom they have established intensive trade rela-

tions and offer qualified labour force. Other potential determinants are low wages, attrac-

tive tax rates and resource abundance.

Evidently, Bayesian statistical techniques have not only been applied to FDI, but also to

other fields of economics. These are the cases of export market shares Benkovskis et al.

(2019), current account balances (Desbordes et al. (2018)), and the relationship between

energy consumption and economic growth (Camarero et al. (2015)). In the present research,

we apply Bayesian statistical techniques to select from a large set of potential variables those

that are potential US FDI determinants, with a particular focus on the euro effect, during

the period 1985-2016. For that objective, we use the R-package BayesVarSel (García-Donato

and Forte (2015)), and apply Bayesian Variable Selection techniques for linear regression

models using Gibbs sampling.

3 Econometric methodology

In model selection, the true statistical model is unknown and this uncertainty is explicitly

considered. The Bayesian approach to model selection has a number of appealing theoret-

ical properties described in Berger and Pericchi (2001). The final product of such approach

is the posterior distribution over the model space; a probability mass function that assigns

to each model its probability conditional on the data observed.
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3.1 The variable selection problem

Concerning variable selection, each entertained model corresponds to a specific subset of a

group of (e.g., k) initially considered potential explanatory covariates. Therefore, the model

spaceM has 2k potential models and each competing model Mj for j = 0, . . . , 2k relates the

response variable to a subset of k j covariates, such as:

yit = αj + Xj,itβ j + γj,i + εj,it εj,it ∼Nn(0, σ2 I), (1)

where i = 1, ..., N is the number of countries; t = 1, ...T is the number of periods of time;

αj is the constant term; yit is the n dimensional vector of observations for the response

variable, the US FDI stock in the host country; Xj,it is the n x k j design matrix of FDI de-

terminants; εj,it a white noise error with zero mean and constant variance; and γj,i is an

unobservable time-invariant country heterogeneity component. Such component may in-

troduce a bias in the results. In order to remove it, we are going to employ fixed effects.

Within the BMA methodology, as proposed by Moral-Benito (2013), it consists on subtract-

ing the country mean for every observation using the within transformation. Considering

the model Mj(j = 1, . . . , 2k):

(yit − ȳi) = αj + (Xj,it − X̄j,i)β j + (γj,i − γ̄j,i) + (εj,it − ε̄j,i). (2)

ÿit = αj + Ẍj,itβ j + ε̈j,it ε̈j,it ∼Nn(0, σ2 I). (3)

Where X̄j,i =
1
T ∑T

t=1Xj,it; ε̄j,i =
1
T ∑T

t=1εj,it; and αj is the constant term. Moreover, ÿit is the n

dimensional vector of observations for the response variable, the US FDI stock in the host

country; Ẍj,it is the n x k j design matrix of host country FDI determinants; and ε̈j,it a white

noise error with zero mean and constant variance again, but this time in terms of mean

deviations.

Assuming that one of the models inM is the true model, the posterior probability of any

model is:

P(Mj∗ |y) =
mj∗(y)P(Mj∗)
∑j mj(y)P(Mj)

, (4)

where P(Mj) is the prior probability of Mj and mj is the integrated likelihood with respect
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to the prior distribution for the parameters πj:

mj(y) =
∫

f j(y|β j, αj, σ)πj(β j, αj, σ2)dβ jdαjdσ2, (5)

also called the (prior) marginal likelihood.

3.2 Prior specification

The two inputs that are needed to obtain the posterior distributions are πj and P(Mj): the

2k prior distributions for the parameters within each model and the prior distributions over

the model space, respectively.

The prior distributions πj can be expressed as:

πj(β j, αj, σ2) = πj(β j|αj, σ2)πj(αj|σ2). (6)

In our work, we implement the prior distribution for the parameters proposed by Bayarri

et al. (2012), which fulfil different criteria that should be taken into account to drive a

variable selection problem and provide a reliable theoretical result at relatively small com-

putational cost. This prior, known as the Robust prior, is:

πR
j (αj, β j, σ) = π(αj, σ)xπR

j (β j|αj, σ) = σ−1 ×
∫ ∞

0
ki(βi | 0, g Σi) pR

i (g) dg, (7)

where Σi = Cov(β̂i) = σ2 (Vt
i Vi)

−1 is the covariance of the maximum likelihood estimator

of βi with

Vi = (In − X0(Xt
0X0)

−1Xt
0)Xi, X0 = (1n, y−1), (8)

In equation 7, the hyperparameter g determines the strength of the researcher's prior belief

that the coefficients are zero. A small (large) value of g indicates that the researcher is

very certain (uncertain) that the coefficients are zero. The choice of a fixed value of g

could critically affect posterior inference and predictive accuracy. According to Liang et al.

(2008) and Feldkircher and Zeugner (2009), posterior results depend substantially on the

researcher's prior choice under a fixed g-prior, ignoring the true underlying data generating

process. Both studies highlight that flexible g-priors, priors that are data-dependent, adapt

better to information content in the data.
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In our research, we employ the flexible-g prior proposed by Bayarri et al. (2012) within the

Robust prior:

pR
j (g) =

1
2

√
1 + n

k j + k0
(g + 1)−3/2, g >

1 + n
k j + k0

− 1, (9)

Above, k0 denotes the number of fixed covariates, which in our case is k0 = 1, the constant

term.

With respect the prior over the model spaceM, it can be approximated as:

P(Mj|θ) = θk j(1− θ)k−k j , (10)

where k j is the number of covariates in Mj, and the hyperparameter θ ∈ (0, 1) has the

interpretation of the common probability that a given variable is independently included.

Most of the previous literature has chosen θ as fixed, θ = 1/2, which assigns equal prior

probability to each model (P(Mj) = 1/2k); or random, θ ∼ Uni f (0, 1), giving equal prob-

ability to each possible number of covariates or model size (Scott and Berger, 2010). Ac-

cording to Forte et al. (2018), using a fixed value of θ performs poorly in controlling for

multiplicity (the occurrence of spurious explanatory variables as a consequence of perform-

ing a large number of tests). For these reasons, in our research we make use of random

θ ∼ Uni f (0, 1) for the prior distribution over the model space.

3.3 Summaries of the posterior distribution and model averaged inference

When k is moderate to large, posterior probabilities of individual models can be very

small and the research could lose interest. A useful summary is the posterior inclusion

probabilities (PIPs) of every covariate, defined as:

P(xr|y) = ∑
xr∈Mj

P(Mj|y), i = 1, ..., k. (11)

These should be interpreted as the importance of each variable for explaining the response

variable. According to Raftery (1995), evidence for a regressor with a posterior inclusion

probability from 0.50 to 0.75 is called weak, from 0.75 to 0.95 positive, from 0.95 to 0.99

strong, and >0.99 very strong.

12



The posterior distribution easily allows for obtaining model averaged estimates of any

quantity of interest ∆ (assuming it has the same meaning across all models). If ∆ refers to

the regression coefficients (βr):

P(βr|Y) = ∑
Mj

P(βr|Mj, y)P(Mj|y). (12)

In this case, the model averaged estimates should be used and interpreted with caution

because the "same" parameter may have a different meaning in different models Berger

and Pericchi (2001).

3.4 Sampling method for posterior estimation

Another important point within the Bayesian techniques is the number of models in M
(2k). If k is small (say, k in the twenties at most), exhaustive enumeration is possible but

if k is larger, heuristic methods need to be implemented. According to García-Donato and

Martínez-Beneito (2013), sampling methods with frequency-based estimators outperform

searching methods with renormalized estimators. The searching procedure of this last

group could bias the estimation. Within the sampling methods with frequency-based es-

timators, highlights the Gibbs sampling of George and McCulloch (1997). This method is

a Markov Chain Monte Carlo (MCMC) technique which generates posterior samples by

sweeping through each variable to sample from its conditional distribution with the re-

maining variables fixed to their current values. In our work, we are going to apply this

sampling method.

4 Data

In our analysis, we select from 43 different variables that were available for the 58 FDI des-

tinations in our sample and that have been previously been considered in the theoretical

and/or empirical literature on the determinants of FDI. We put a special emphasis in the

euro effect, so that we also consider several interactions of this dummy with other relevant

potential FDI covariates. We also analyse whether these determinants differ when we con-

sider the overall group of countries and when we focus on EU, EA, and core and peripheral

EMU countries. For this aim, we use the US outward FDI stock in 58 host countries over the

period 1985-2016, that is, a total of 32 years. In Table 1 we enumerate the countries included

13



in the different groups considered in our analysis. Table 2 contains the candidate variables

grouped by the different criteria (mostly countries’ characteristics) commonly considered

in the literature. We also describe how they have been defined, their source and report

previous studies that have also used these countries’ characteristics. To ease the discussion

of the empirical results, we will follow the same ordering in the next section.

Table 1: Samples of countries

Sample

of countries
Countries included

Number

of countries

Whole sample Algeria, Argentina, Australia, Austria, Barbados, Belgium, Brazil,

Canada, Chile, China, Colombia, Costa Rica, Cyprus, Denmark, Do-

minican Republic, Egypt, El Salvador, Finland, France, Germany,

Ghana, Greece, Guatemala, Honduras, Hong Kong, Hungary, India,

Ireland, Israel, Italy, Japan, Luxembourg, Malaysia, Mauritius, Mex-

ico, Netherlands, New Zealand, Norway, Panama, Peru, Philippines,

Poland, Portugal, Republic of Korea, Romania, Saudi Arabia, Singa-

pore, South Africa, Spain, Sweden, Switzerland, Thailand, Trinidad and

Tobago, Turkey, United Kingdom, United Arab Emirates, Uruguay and

Venezuela.

58

EU countries Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Greece,

Hungary, Ireland, Italy, Luxembourg, Netherlands, Poland, Portugal,

Romania, Spain, Sweden and United Kingdom.

19

EA countries Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland,

Italy, Luxembourg, Netherlands, Portugal, Spain.

13

EA core coun-

tries

Austria, Belgium, France, Germany, Luxembourg and Netherlands. 6

EA peripheral

countries

Cyprus, Finland, Greece, Ireland, Italy, Portugal and Spain. 7
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5 Empirical results

The results for the different country-groups analyzed are presented in table 4. The posterior

inclusion probabilities and the posterior means of the different samples and estimations are

obtained from the best 100000 models using the Gibbs sampling. This number of iterations

guarantees PIPs convergence, as they stabilize long before, at 20000 iterations, which is the

maximum that the R-function GibbsBvs allows to elaborate the plots (see Appendix A).

Following the same order as in section 4, the variables are grouped according to country

characteristics. We will consider that a covariate is potentially relevant when its PIP is

higher than 0.5, as suggested by Raftery (1995). These cases are marked in bold in the

empirical results Table 4. In addition to the table, we have also included descriptive graphs

of the posterior inclusion probabilities in Appendix B.

The first two variables that we discuss are the dummies euro and EU membership. The

euro is significant and has a positive posterior mean for the whole sample, as well as for

the EU countries and the core EMU countries. The posterior inclusion probability is 1 for

the whole sample, implying a distinctive role of the EMU countries in outward US FDI

over the rest of the world. Also, among the EU countries, the relevance of (a positive)

euro dummy implies that more FDI is concentrated in euro area members. Moreover, core

countries hosts are preferred to peripheral ones. Thus, we have some evidence that the euro

by itself has been a factor that attracts US FDI to EA countries. The EU dummy is only

relevant (with a PIP of 0.74) for the whole sample. Later in this section we will discuss the

interactions of the euro dummy with other covariates in order to gain a wider perspective

on the channels through which a common currency may influence US FDI patterns.

The second group of covariates consists of different GDP measures. In this case, the real

GDP of the host country, as well as the sum of parent and host real GDP, are found to be

potential FDI determinants in the whole sample as well as in the EU countries, all of them

with positive posterior mean. In the EA and core EA members, only real GDP would be a

robust FDI determinant. This evidence would support HFDI. The same conclusion could

be reached from the negative mean obtained for the absolute GDP difference between the

US and the host country in the EA core countries (also Carr et al. (2001), Markusen et al.

(1996) and Markusen and Maskus (2002) obtained this type of results). Real GDP growth

displays a negative impact possibly because it is capturing the economic crisis effect. The

interaction between the host country's real GDP and the euro show a negative impact for
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the whole sample. A possible reason for this negative sign is related to the fact that EA

markets are small in comparison to China and Japan, for example, and thus, this interaction

is indicating that, for euro area countries, size is not relevant individually but as a whole.

This effect changes for EA countries, and additionally, for the peripheral ones. Then, the

market size effect has been reinforced after the introduction of the euro, an effect also

compatible with HFDI.

As regards some of the measures related with geography, none of them turns out to have an

inclusion probability above 0.5. A potential explanation for this is that, with the exception

of Canada and Mexico, the US is relatively far from its most important FDI destinations. As

both are members of NAFTA, probably the effect is diluted in the corresponding dummy

RTA, that we have included in the group of “Trade and worldwide openness" and has a

PIP of 0.869.

Concerning the labour endowment measures, the results are consistent with both HFDI

and VFDI strategies, and indirectly, with the knowledge capital model. In fact, the skill

level is found to be relevant for all the samples with the exception of the core EA countries,

whereas HCI is also a potential determinant for EU countries. In both cases, the effect is

negative. A possible reason (as GDP per capita in Martí et al. (2017) and Chiappini (2014)) is

that both variables could be measuring labour costs, showing evidence in favour of VFDI.

The absolute skill level difference between the US and the host country has a positive

posterior mean for the whole sample and the EU countries. We would have expected

a negative sign instead as, according to Blonigen et al. (2003), absolute skill endowment

difference must reduce FDI from the parent to host country, because it indicates labour

endowment dissimilarity (HFDI). However, European countries may have, in some cases, a

more skilled labour than the US. Thus, such dissimilarity effect might imply that US MNCs

are looking for locations with skilled labour, that would be still consistent with HFDI. The

interaction between the relative GDP and relative education level to the host country is

found to be a robust determinant for the whole sample. The posterior mean is large and

negative, as expected, in line with the knowledge-capital model of Markusen et al. (1996),

Carr et al. (2001) and Markusen and Maskus (2002), that also consider this interaction in

their empirical specifications9. In this framework, FDI from the parent to the host country

9In this article, instead of considering GDP differences and skill differences in the interaction variables, we
employ the US relative GDP and US relative endowment levels to the host country, because the two variables
have always positive values and an increase in both of them means that US is richer and more skilled than the
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only rises if the headquarter country is small and more skilled than the affiliate country

(VFDI). In our case, as in Blonigen et al. (2003) we find a positive impact of the US relative

GDP and US relative skill level interaction in EA core countries. A possible explanation

of such sign could be the negative effect of both variables. If this was the case, the motive

for FDI would be horizontal. Finally, as for the euro effect, in the case of the whole sample,

the interaction between the common currency dummy and labour endowments of the host

country is positive with education and negative with skill. This contradictory result can be

attributed to heterogeneity or to the role of skills as a proxy for wages in some cases. These

interactions have high PIP also for education in the EU sample and skill in the EA sample.

In both cases are positive, meaning that since the introduction of the euro, US MNCs have

mainly looked for skilled investment destinations in Europe, effect compatible with HFDI.

Regarding trade and worldwide openness covariates, wherever these variables have been

found to be potential US FDI determinants have a positive posterior mean in the EA,

core, and peripheral countries, implying that FDI and trade have been complements. Such

impact could imply VFDI, and/or the positive effect of investment liberalization in the vol-

ume of trade and viceversa (Brainard (1997), Camarero and Tamarit (2004) and Camarero

et al. (2018)). The dummy representing regional trade agreements is highly relevant for

the whole sample. However, its posterior mean is large and negative. Therefore, American

FDI has been reduced with those countries that are engaged in a trade agreement with

the US, leading to a substitutability pattern between trade and investment, consistent with

HFDI. The KOF globalization index is found to be not only relevant in the whole sample

as well as in the EU and EA groups, with a PIP of 1 or near to 1, but also to have a positive

posterior mean in the three cases. Its interpretation would be that US FDI is attracted by

the worldwide openness of the investment destinations. Finally, concerning the interaction

of the euro effect on US exports, it is found to be a robust determinant in the whole sam-

ple as well as in the core and peripheral EA members. As for imports, the interaction is

a potential determinant in all the groups, with the only exception of the periphery. The

sign of these interactions, except for the jointly effect of euro and US exports in the whole

sample, is always negative. Thus, investment and trade have been mainly substitutes for

the countries that have adopted the euro, pattern consistent with HFDI.

Concerning agglomeration economies, population density has high PIP in the whole sam-

host country
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ple, EA countries and periphery. Only in the first case the posterior mean would have a

negative sign, probably due to the heterogeneity of the group or because agglomeration ef-

fects might be capturing competition across firms (Crozet et al. (2004)). Urban population

is also relevant for EA and core EA countries and with a positive sign, consistent with the

benefits of geographic proximity that can emerge from the concentration of firms, a result

also found by Head and Mayer (2004) and Bobonis and Shatz (2007).

In the case of natural resources, only in the EU countries group we find oil rents in the host

country as a potential relevant covariate with a negative posterior mean. In our case, this

variable may capture cyclical differences between the host countries that have oil rents (i.e.

the UK, Denmark, and Romania) and the rest.

As for the covariates included in “infrastructure endowment", only "Telephone" is found

to be a potential FDI determinant, and only for the whole sample and EA peripheral coun-

tries. For the whole sample, its effect is positive, as an increase in the percentage of fixed

telephone subscriptions means a higher infrastructure development. On the other hand,

its posterior mean is negative for the EA peripheral countries. This impact is a priori un-

expected, but it is also true that fixed telephone subscriptions have been notably reduced

for the last fifteen years in Europe, giving way to cellular subscriptions. In contrast to the

heterogeneous world sample, in Europe they could be representing an obsolete technology.

Regarding freedom measures, political rights and civil liberties indexes are relevant ex-

plaining US FDI for the whole sample. The political right index presents a negative pos-

terior mean, as an increase in this index means a reduction in the freedom of the host

country. However, the civil liberties index displays the opposite effect. This result is obvi-

ously puzzling, although given the irrelevance of these measures in the EU countries, does

not seem to affect the overall result.

As for the population dependency measures, the old dependency ratio is a robust FDI

determinant for EU countries. Its negative impact would reflect, according to Narciso

(2010), that older industrialized countries tend to export capital to younger economies. For

EA peripheral countries, young dependency is the relevant covariate within this group.

Our negative effect might be because the most of these countries have suffered high young

unemployment rates during the economic crisis (overall Spain and Greece).

Concerning bilateral investment treaties and macroeconomic instability, both are only rel-
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evant for EU countries. The dummy variable BIT has a positive effect and captures the

US BITs signed with Poland and Romania (the only EU countries that hold this condition

within this sample) which entered into force in 1994, before they became EU members.

The positive posterior mean implies that the treaty attracted US FDI to those countries. On

the other hand, the inflation level of the host country measured by the annual growth rate

of the GDP deflator shows a negative impact on US FDI, as large inflation levels imply

macroeconomic instability.

In the case of nominal exchange rate of the host country, its effect is negative and significant

for the whole sample, as well as for EA and core EA countries. Thus, an appreciation of the

dollar against the foreign currency deters FDI to the host country. According to Benassy-

Quere et al. (1999), if the investor aims to serve the local market, an appreciation of the

local currency (depreciation of the investor currency), increases FDI inflows due to higher

purchasing power of the local consumers. Thus, the negative effect of an appreciation of

the dollar shows evidence in favour of HFDI.

6 Conclusions

The adoption of a single currency is supposed to have generated important effects on

cross-border capital mobility within the EA, and notably, in FDI allocation patterns. The

euro effect has to be analyzed as an on-going process with a time dimension. Most of the

empirical literature so far has focused on the study of intra-European FDI. In contrast, in

this paper we focus on the FDI drivers from a third-country perspective, namely, the FDI

coming from the US, the most prominent investor in the EU from a historical standpoint.

We also divert from previous studies in the empirical approach. To assess the euro effect,

instead of using a dummy variable in an, otherwise, ad hoc gravity setting, we consider a

wide set of FDI potential determinants and analyze their role in different country groups.

To this aim we use a data-driven methodology, the BMA analysis, to assess the relative

importance of over forty covariates for US FDI.

We analyse the outward US FDI stock in a sample of 58 countries, that represent over 90%

of the total American FDI over the period 1985-2016. Moreover, we also analyze the sub-

samples of EU and EA countries, and within last group, core and peripheral countries.

Although this variable selection exercise is relevant by itself, we also provide the posterior
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mean obtained for the variables selected in each sample. This, tentatively, allows us to dis-

criminate among FDI locational theoretical approaches, and how the euro has affected the

US FDI determinants, selecting the most significant for each group of countries considered.

Our research selects around 19 variables out of the 43 covariates considered for the whole

sample. As expected, the results point to more parsimonious models when more homoge-

neous sub-samples are analyzed. For EU countries, 16 variables are robust US FDI deter-

minants, in the EA sample 10, and for core and peripheral countries 10 and 7, respectively.

The main findings suggest that, considering GDP, labour endowment, and trade measures,

US FDI is explained by both horizontal and vertical FDI motives not only in the whole

sample, but also for EU and EA countries. Moreover, HFDI strategies predominate in EA

core countries, whereas VFDI prevails in the EA periphery. Additionally, agglomeration

economies, natural resources, infrastructure endowment, freedom, population density, BIT,

macroeconomic instability and exchange rate measures can also explain US FDI determi-

nants.

As for the euro effect, the adoption of the common currency seems to have played an impor-

tant role in US FDI when we analyse the whole, EU and EA core countries samples. We

find that, not only the euro dummy, but also its interaction with other relevant variables

(GDP, trade, skills) also play a relevant role in explaining the concentration of US FDI in

Europe. Moreover, our results show that the launching of the euro has mainly promoted

US HFDI in EU and EA countries.
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Appendix A Trace of posterior inclusion probabilities

The following trace plots are obtained from 20000 iterations, the maximum that the R-

function GibbsBvs allows to elaborate such plots. The PIPs are very close to converge with

such number of iterations.

Figure 1: Whole sample trace estimation

Figure 2: EU countries trace estimation
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Figure 3: EA countries trace estimation

Figure 4: EA core countries trace estimation

Figure 5: EA peripheral countries trace estimation
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Figure 10: PIPs for EA peripheral countries
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