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Abstract

In this paper we analyze the determinants of Japanese outward FDI stock for the
period 1996-2017. This period is especially relevant as it covers a process of increasing
economic globalization and two financial crises. To this aim, we consider a large set
of candidate variables based on the theory as well as on previous empirical analysis.
Our sample includes a total of 27 host countries. We select the covariates using a data-
driven methodology, the Bayesian Model Averaging (BMA) analysis. Moreover, we also
analyze whether these determinants change depending on the degree of development
(emerging vs developed) or the geographical areas (EU vs East Asia) of the countries
considered. We find that Japan's FDI can be explained by a wide variety of variables,
that include not only the typical gravitational ones but also institutional and macroe-
conomic variables, including those that measure financial development. Moreover, we
can observe important differences among the samples analyzed. Whereas in developed,
and more precisely, EU countries, horizontal FDI strategies are predominant, for East
Asian and emerging countries, there is evidence in favour of vertical FDI.
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1 Introduction

In contrast to the European experience, regional integration in East Asia has followed a
bottom-up approach in the absence of a formal institutional framework. East Asia’s in-
tegration has been market-driven through increasing cross-border trade, investment and
finance. Japan’s outward foreign direct investment (OFDI) has played a catalytic role in
the rapid economic growth achieved by the East Asian economies over the last fifty years.
In contrast to the networks in other parts of the world, international fragmentation of pro-
duction in East Asia started with Japanese firms when they shifted their labour-intensive
assembly operations to other Asian countries. The Plaza Accord in 1985 was a watershed
event. The substantial reordering of exchange rates and the appreciation of the Japanese
yen against the US dollar (70% between the 1985-95) encouraged Japanese companies to
relocate their assembly lines across the world (Thorbecke (2011)). Since then, the analy-
sis of the determinants driving Japanese FDI has been the subject of an abundant, and

sometimes, controversial literature.

As the world’s third largest economy, Japan has established extensive trade and investment
linkages with the rest of the world. Notably, the motivations of Japanese direct investors
have varied by industry and region comprising, among others, trade facilitation, securing
and expanding markets, the creation of supply chains for the manufacturing sector (en-
ergy, resources and inputs) and the control of foreign proprietary assets or international
distributional networks. Yet, irrespective of the reason considered, there is an increasing
consensus on that financial market development (FMD) has played a salient role as a gen-
eral catalyst for the aforementioned drivers of Japanese OFDIL! FDI involves particularly
high fixed costs upfront since an affiliate has to be established or acquired in the host
country. Highly productive firms may cover these fixed costs at least partly through in-
ternal financing. However, the availability of external financing clearly renders it easier
to cover the fixed costs of undertaking FDI. As access to external financing depends on
FMD, it is to be expected that better developed financial markets in the source and/or host
country results in higher outward FDI (Desbordes and Wei (2017)). In the specific case of
Japan, Klein et al. (2002) find that the links between Multinational Companies (MNCs) and
troubled banks at home help explain the decline of Japanese FDI in the US in the 1990s.

1For many years, most theories of the determination of FDI focused on industrial organization motives but
the striking correlation between real exchange rates and FDI that developed during the 1980s led to include
the role of imperfect capital markets in describing the pattern of movements in FDI.



In this paper we analyze the potential determinants of Japanese outward FDI stock for the
period 1996-2017. To this aim, we consider a large set of candidate variables based on the
theory as well as on previous empirical analysis. The sample considered can be especially
interesting to test different theories as it comprises two financial crises. The crisis of 1997-98
revealed the fragility of the region’s prevailing exchange rate arrangements and highlighted
the urgent need for a stronger regional financial architecture. Since the crisis, growing
efforts have been made to promote regional monetary and financial cooperation in the
region. Indeed, corporate activities were supported by public efforts to promote trade and
investment under the GATT/WTO multilateral framework as well as increasing number
of Free Trade Agreements (FTA) in a process of “open regionalism” that includes both the
real and, increasingly, the financial sector. The deepening of East Asian regional economic
interdependence contrasts with the relatively underdeveloped financial markets. Weak
financial inter-mediation within the region has meant that ample savings in Asia seem to
be less utilized than its potential. In financing investment, Japan had to depend on short-
term, dollar-denominated foreign funds, which created mismatches both in maturity and
currency. Under these conditions, the financial turmoil generated by the Great Recession
(GR), again prompted negative effects on the OFDI issued by Japan. In general, countries
with good institutions and developed financial markets tend to benefit more from financial
integration; therefore, countries in Western Europe and North America as well as those
more developed countries in East Asia are more likely to meet these conditions compared

to developing countries (Osada and Saito (2010)).

Although the Japanese OFDI stock-to-GDP ratio has been relatively low by international
standards, it has been rising steadily since the mid-2000s. Indeed, Japan has become one of
the most important reference investors for many countries, together with the United States,
China and the European Union. In fact, Japan was the sixth largest world investor in 2018>
in terms of outward FDI stock, after the United States, the Netherlands, China, Hong Kong
and the United Kingdom.

The surge in outward Japanese FDI, together with the fact that FDI outflows outweigh
corresponding inflows by an order of magnitude, has resulted in a rapid net movement of
Japanese productive capacity abroad. Japanese OFDI stock has noticeably increased during

the last three decades, that is consistent with the rise of MNCs activity and the consequent

2See UNCTAD statistics (https://unctad.org/en/Pages/statistics.aspx).
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increase of FDI operations around the world. Particularly, we can observe in Figure 1 that
the OFDI stock grew slowly between 1993 and 1999, and even for some years decreased.
Yet, since 1999 on wards it has kept a steady increasing pace. In fact, in 1999 the Japanese
OFDI stock was about 250 billion U.S. dollars, and in 2018 around seven times more, that
is, close to 1,700 billion U.S. dollars.

Concerning its geographical distribution, as we can observe in Figure 2, at the end of the
1990s the United States was by far the main destination for Japan's MNCs. On the other
hand, East Asian countries experienced an important decline due to the impact of the fi-
nancial crisis. Subsequently, these countries and the European Union (EU) have gained a
remarkable importance as host country regions, and nowadays, together with the United
States, are the main recipients of Japanese FDI. Moreover, better developed financial mar-
kets in the host country may attract FDI as well for a variety of reasons®. In a similar vein,
Ferndndez-Arias and Hausmann (2001) argue that countries that are riskier, less financially
developed and have weaker institutions tend to attract less capital but more of it in the
form of FDI.

Concerning East Asia countries, according to Thorbecke and Salike (2013), the appreciation
of the Japanese yen after the Plaza Accord in September 1985 was the most important factor
for the surge of Japanese FDI in the late 1980s. There are two reasons for this. First, the
60 percent appreciation of the yen reduced drastically the competitiveness of the Japanese
economy, especially in labor-intensive activities, reducing exports of these goods. Second,
Japanese firms became wealthier in host countries because of such appreciation and were
able to finance their investment more cheaply relative to the foreign competitors. Conse-
quently, in line with Abe (2016), Japanese manufacturing firms moved plants massively
to East Asia. It was this expansion toward overseas production that initially created the
Asian Global Value Chains (GVCs) that currently exist. High-value and high-technology
production were kept at home, or shifted to other advanced economies, the so-called “four
dragons”4, and production of low-value and intermediate-value goods were concentrated
on China and the ASEAN region®. The main destinations of Japanese FDI in the East Asia
region have traditionally been China, Singapore, Thailand, the Republic of Korea and Hong

3See Alfaro et al. (2010), Kinda (2010) or Desbordes and Wei (2017).

4These countries are South Korea, Hong Kong, Taiwan and Singapore.

5These countries are Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thai-
land and Vietnam.



Kong®.

Regarding the EU, as reported by Watanabe (2013), from the 1990s through the early 21st
century, the progress of European integration was an important step for attracting Japanese
direct investment. The trade liberalization within the community and the total removal
of quantitative restrictions (QRs) targeting Japanese goods, carried out by the European

Commission, motivated the expansion of Japanese businesses in Europe.

Currently, the EU constitutes without any doubt an attractive destination for Japanese FDI.
According to the EU-Japan Centre for Industrial Cooperation (2014), the reasons that make
this area a prominent recipient of investments are a single market maintained throughout
the EU by means of a common regulatory framework applied in every single one of its
Member States; a modern and well-maintained transportation infrastructure; and an in-
vestment policy which provides investors with better market access, legal certainty, and
a stable, predictable, fair and properly regulated environment. The EU countries which
have received the largest amount of Japanese FDI have been the United Kingdom (UK), the

Netherlands, Germany and France’.

On 1 February 2019 the European Union and Japan's Economic Partnership Agreement
entered into force after several years of negotiations between both parts. According to the
European Commission (2018), this agreement will further strengthen the position of EU
exporters and investors on Japan, through the guarantee of EU protection standards and
impulsing Europe's leadership in setting global trade rules. Furthermore, the text promotes
investment between the two parts reiterating their right to regulate and pursue legitimate

policy objectives.

As for the United States, according to Cooper (2014), Japan's FDI surged in the 1980s and
become the main investor in this country. These investment flows were mainly driven by
consumer electronics firms and auto producers. However, at the beginning of the current
century, Japan dropped to the fourth-largest source of FDI in the United States, far behind
the United Kingdom and France, and slightly above the Netherlands. However, Japanese
investments in the North American country have increased since then, being Japan the
third most important source of FDI in 2018 (OFII - Global Investment Grows America’s
Economy (2019)).

6See JETRO statistics (https://www.jetro.go.jp/en/reports/statistics /).
7See JETRO statistics (https://www.jetro.go.jp/en/reports/statistics/).
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Against this backdrop and given the importance of Japan in the present investment world-
wide landscape, the analysis of the Japanese FDI determinants has regained increasing

interest both in academic and political grounds.

There are many location determinants that influence FDI decisions. Traditionally, em-
pirical studies have adopted a gravity equation approach and examined the patterns of
FDI as a function of country characteristics such as market size, distance and frictions
measured with different proxies. Moreover, with the development of new theories, addi-
tional factors have been introduced such as factor endowment, transportation cost, tariffs,
corporate taxes, natural resources, institutional quality and exchange rate among others.
Consequently, a wide range of different variables has been employed in previous empirical

literature.

Studies that have reviewed the impact of location factors on foreign investment have gen-
erally focused on regression models involving specific sets of variables determined ex-ante
by the researcher depending on the particular theoretical approach adopted. This prac-
tice ignores uncertainty regarding the model specification itself, which can 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 omitted variables.

Consequently, the existence of many potential determinants and the heterogeneity of re-
gression models chosen by different authors constitute an enormous challenge for the re-
searcher that tries to obtain the best model specification of FDI location determinants.
Different econometric techniques have been proposed to select from a large number of can-
didate variables those that are the best to explain FDI activity. Among such methods are

Bayesian statistical techniques.

In this research, we select from a large set of 48 candidates those variables most likely
to be determinants of FDI from Japan implementing Bayesian Model Averaging (BMA)
techniques. To this aim, we study outward Japanese FDI stock in a sample of 27 coun-
tries during the period 1996-2017. We also analyze country-groups including developed,
emerging, EU and East Asian countries. The main findings are that Japan's FDI can be
explained by a wide variety of variables, including not only the usual suspects in a gravity

setting, as GDP, population or distance but also some others as factor endowment, trade,



previous investment and macroeconomic stability, together with institutional quality and
financial development and integration. Moreover, we can observe important differences
among the groups of countries analyzed. Whereas in the developed, and in particular, EU
countries, horizontal FDI strategies are predominant and a higher quality of institutions
attracts Japan's FDI, for East Asian and emerging countries, there is evidence in favour of

vertical FDI.

The rest of the paper is organized as follows. Section 2 includes a review of the theoretical
and empirical literature on the location determinants of FDI. Section 3 presents the econo-
metric methodology, Section ?? describes our database and discusses the estimated results,

whereas the final section concludes.

2 The underlying literature

2.1 Types and decisions of FDI

The analysis of FDI determinants is complex because of the diversity of MNCs and the
different reasons the firms have to invest abroad. The eclectic OLI® paradigm, proposed by
Dunning (1980), has been a relevant analytical framework for accommodating a variety of
operationally testable economic theories of the determinants of FDI and the foreign activ-
ities of MNCs. It maintains that FDI decisions of MNCs are determined by the interaction
of three sets of interdependent variables: Ownership, location and internalization advan-
tages. Consequently, Dunning (2000) distinguishes four types of FDI: Market-seeking FDI
or Horizontal FDI (HFDI), resource-seeking FDI or Vertical FDI (VFDI), efficiency-seeking
FDI and strategic asset-seeking FDI. Market-seeking motives imply FDI oriented to satisfy
a particular foreign market, or set of foreign markets; resource-seeking FDI is designed to
gain access to natural resources, agricultural products or unskilled labor; efficiency-seeking
FDI promotes a more efficient division of labor or specialization of an existing portfolio of
foreign and domestic assets by MNCs; and strategic-asset seeking FDI protects or augments
the existing ownership specific advantages of the investing firms and/or to reduce those of
their competitors.

In general, the literature has traditionally focused on two forms of FDI, namely, HFDI, mo-
tivated by market access, and VFDI, encouraged by comparative advantage. According to

the theory of HFDI, a firm invests abroad by replicating a part of its activities or production

8Ownership, Location and Internalization.



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.

On the other hand, firms engage in VFDI when they fragment their production process
across countries. The main reason for such vertical fragmentation is the cost considerations
arising from countries' factor cost difference. Firms are encouraged to fragment produc-
tion 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). More recently, the
globalization of the world economy has relied on GVCs and the fragmentation of produc-
tion as a new form of specialization. FDI activities and GVCs are linked, as argued by
Amendolagine et al. (2017) and Amador and Cabral (2014). In fact, according to Baldwin

(2017) the current comparative advantage has been denationalized.

More recent strands of the literature suggest other foreign investment strategies, alterna-
tives to HFDI and VFDI, such as the knowledge-capital model (Markusen et al. (1996),
Carr et al. (2001) and Markusen and Maskus (2002)). Overall, under the knowledge-capital
model, similarities in market size, factor endowments and transport costs were determi-
nants of HFDI, while differences in relative factor endowments determined VFDI. The
knowledge-capital model has recently been extended to explain other forms of FDI such
as export-platform FDI (see Ekholm et al. (2007); Bergstrand and Egger (2004)) which is
used to serve the neighboring markets of the host country. To sum up, while recent Eaton-
Kortum (Ricardian) type models have been extended to motivate gravity equations for
multinational production, theoretical foundations for FDI per se are limited primarily to
Bergstrand and Egger (2007).

In order to discriminate between competing theoretical approaches of FDI determinants
the estimation of gravity equation has been successfully applied in the empirical litera-
ture. In this case as in gravity models applied to trade flows, the gravity approach to FDI
describes the volume of bilateral FDI between two countries as positively related to their

economic sizes and negatively to the distance between them. During the last decade some

9While Markusen and Maskus (2002) knowledge-capital model is about foreign affiliate sales (FAS),
Bergstrand and Egger (2007) is about both, FAS and proper FDI.



of the literature on FDI tried to generalize the use of the gravity approach to analyze FDI
patterns (Brainard (1997), Eaton and Tamura (1994)). Nonetheless, there was a lack of the-
oretical foundation for the gravity equations for FDI. Since Bergstrand and Egger (2007)
such a theoretical foundation does exist. They extend the 2x2x2 knowledge-capital model
in Markusen and Maskus (2002), by adding an extra factor and country, and derive a spec-
ification for the FDI gravity equation that explains its empirical fit to the data. This paper,
together with the one by Head and Ries (2008) are considered the only two formal general
equilibrium theories for FDI. Subsequently, more research followed and the theoretical jus-
tification of the gravity model for FDI is not longer questioned. Kleinert and Toubal (2010)
illustrate how an aggregate FDI equation can be derived from different theoretical models.
In particular, we adopt here the Kleinert and Toubal (2010) horizontal model where firms
can serve the foreign market j either by producing abroad or by exporting. The gravity

equation estimated by Kleinert and Toubal (2010) is as follows:

ASU = Si(TD?jl)(l_a)(l_e)m]' (1)

where AS;; are aggregate sales of foreign affiliates from firm i in j; s; and m; denote home
and host country’s market capacity, respectively and TDZl stands for geographical distance
between i and j where T represents the unit distance costs and #; > 0.

Equation 1 can be log-linearized as

ZTI(ASZ']') =n + Clln(s,-) — IB1ZTZ(D1']‘) + Clln(m]) (2)

This type of expression is the one commonly used in the gravity models for FDI as well.
Next, we will see that most of the postulated covariates can be related either with some

measurement of economic distance or with market size.

2.2 Choosing FDI determinants using Bayesian techniques: a short literature review

Most of the factors mentioned above are related to location determinants. Many empirical
studies 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 mar-

ket size, distance, factor endowment, transportation cost, tariffs, corporate taxes, natural



resources institutional quality and exchange rate among others!?. Consequently, a wide

range of different variables has been employed in the previous empirical literature.

However, there is little consensus on which ones are postulated to be potential FDI determi-
nants. As an example of this pattern, we present in Table 1 a summary of the characteristics
of seven recent studies on FDI determination. In total, we have found that they use 47 dif-
ferent covariates, with no common variables to all of them. Moreover, only a few of the
total set of potential covariates (around a maximum of 10) is selected in each model, a fact
that substantially increases the possibility of spurious correlations. In addition to the im-
portant differences in the covariates selected across FDI studies, there are also differences
in the transformations of the variables, that is, whether they are in logarithms or the choice

of the dependent variable.

The main reason for this lack of consensus on FDI determinants is that previous research
has generally 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 omitted

variables.

The existence of many potential determinants and the heterogeneity of regression models
chosen by different authors could make the researcher wonder what are the best variables
and econometric specifications to explain the FDI determinants. Next, we summarize the
most recent evidence and techniques applied on variable selection in the case of FDI deter-

mination.

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.

105ee, for example, Anderson and Wincoop (2003), Chaney (2008), Disdier and Head (2008), Head and
Mayer (2013), and Head and Mayer (2014) for overviews of the trade gravity literature.



A methodology that was proposed earlier, known as Bayesian Model Averaging (BMA
hereafter), was found to be a better method to account for model uncertainty as part of
the estimation procedure (see, for example, Raftery (1995)). The BMA analysis has been
increasingly applied in Economics.!! According to Berger and Sellke (1987), conventional
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 signif-
icant 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 dif-
ficulty commonly found in this type of analysis is that even the most comprehensive FDI
datasets contain large sections of missing data. If the missing data are unevenly distributed,
they may create a selection bias problem that can question the accuracy of the coefficient
estimates. To address both model uncertainty and selection bias, Eicher et al. (2012) in-
troduced 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
FDI flows.

Blonigen and Piger (2014) apply Bayesian statistical techniques to select 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

1Ty mention a few examples, these are the cases, among others, of the analysis of the sacrifice ratio
(Katayama et al. (2019)), export market shares (Benkovskis et al. (2019)), current account balances (Desbordes
et al. (2018)), the deterrent effect of capital punishment (Moral-Benito (2015) or the nexus energy consumption-
economic growth (Camarero et al. (2015)).

10



of the outward FDI stock from OECD investors in 129 developing countries over the period
1995-2008. Their results suggest 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 have established intensive trade relations
and offer qualified labour force. Other potential determinants are low wages, attractive tax

rates and resource abundance.

Pratiwi (2016) also applies Bayesian techniques to FDI inflows for 58 countries from Asia,
Europe, Africa and Latin America between 2000 and 2014. The main findings are that,
during the period, FDI inflows decreased in developed countries and increased in devel-
oping ones. Moreover, past FDI is a potential determinant for each group of countries, and

human capital and inflation are only relevant for developing countries.

Finally, Odebunmi (2017) employs BMA techniques to determine the robust variables to
explain Greenfield Investment (GFI) and Mergers and Acquisitions (M&A) on a sample
of 36 developed and 84 developing countries. To this aim, he employs bilateral flows of
both types of foreign investment. The study finds that the two FDI categories respond
quite differently, with the robust determinants of GFI being nearly twice as many as those
of M&A. The results are similar for both developed and developing countries, except that
for the latter the market size of the host country matters in the case of GFI and very
few variables are relevant for M&A, as this type of activity is dominated by developed

countries.

In the present research, we apply a robust probabilistic model to select the explanatory
variables from a large set of potential candidates. For that objective, we use the R-package
BayesVarSel (Garcia-Donato and Forte (2015)), and apply Bayesian Variable Selection tech-

niques for linear regression models using Gibbs sampling.

3 Econometric methodology

3.1 Bayesian methods for model selection

We have seen in the previous section that two important issues related to the study of FDI
determinants are the large amount of potential explanatory variables and the heterogeneity
of models specifications chosen by different researchers. The impact of these variables

is predicted by the broad empirical literature, but their ultimate presence in the model

11



response is unknown. This type of situation defines a particular model selection problem

known as variable selection, formally introduced in this section.

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. The attractiveness of this
function lies in its easiness for the evaluation of any question relevant to the analyst in
probabilistic terms. Despite its appeal, the implementation of Bayesian variable selection
presents some difficulties that are likely to preclude its broad use in economic researches.
These obstacles are associated with the assignment of the prior distribution and the neces-
sity of approximating the posterior distribution with a large number of potential models.
These problems are addressed by using the R package BayesVarSel (Garcia-Donato and
Forte (2015)), which is a user-friendly interface for this methodology.

3.2 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
space M has 2F potential models and each competing model M;forj=0,..., 2K — 1 relates

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

it = 0+ Xj,itBj + Vjsitepie €t ~Nu(0,0°1), 3)

where i = 1, ..., N is the number of countries; t = 1,...T is the number of periods of time;
«; is the constant term; y;; is the n dimensional vector of observations for the response
variable, the Japanese FDI stock in the host country; X, is the n x k; design matrix of
FDI determinants; €;,;; a white noise error with zero mean and constant variance; and
7j,i is a unobservable time-invariant country heterogeneity component. Such component
may introduce 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
of subtracting the country mean for every observation using the within transformation.
Considering the model M;(j = 1,.. ., 25):

12



(Wit —¥i) = aj + (Xje — X;0)Bj + (vii — ¥j,i) + (€j¢ — €ji)- 4)

i =+ XjaBj+ € € ~Nu(0,0°0). (5)

Where X;; = %ZtTﬂXj,it} €ji = %2?:16]-,,;; and «; is the constant term. Moreover, jj;; is the
n dimensional vector of observations for the response variable, the Japanese FDI stock in
the host country; X; ; is the n x k; design matrix of host country FDI determinants; and &; ;
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 in M is the true model, the posterior probability of any

model is:
mjx(y) P(Mj)

B 7*
P(Mjx|y) = ¥ mi(y)P(M;)’

(6)

where P(M;) is the prior probability of M; and ; is the integrated likelihood with respect

to the prior distribution for the parameters 7;:
mj(y) = /fj(y|ﬁj/ wj, 0) 7B, aj, 02 )dpjda;do?, )

also called the (prior) marginal likelihood.
An alternative expression for (6) is based on the Bayes factors:

5 Py). ©

P(Mjx |y) = W

where B is the Bayes factor of M; respect to a fixed model, say My, and hence, B; = m;/my
and By = 1.
3.3 Prior specification

The two inputs that are needed to obtain the posterior distributions are 77; and P(M;): the
27 prior distributions for the parameters within each model and the prior distributions over

the model space, respectively.
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The prior distributions 77; can be expressed as:
7i(Bj aj,0%) = 7 Bjla, ) 7t (i) ©)

The vast majority of the literature has employed improper priors for the common param-
eters to all models («;,0), and the Zellner's g priors (Zellner (1986)) for the specific para-
maters (B;). 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 computational cost. This prior, known as the Robust prior, is:
R (w5, By 0) = 7, 0)xmf (Bl o) = o7 [ (B 0,8 pR(g)dg, (10

where X; = Cov(f;) = 2 (V!V;)~! is the covariance of the maximum likelihood estimator
of Bi with
Vi = (In — Xo(XpXo) ' X0)Xi,  Xo = (1n,y-1), (11)

In equation 10, the hyperparameter ¢ 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. For a given value of g, it can be shown that
the posterior mean of the slope parameter 3, for the candidate regressor x, conditional on

model M; is
_ g 5
E(Brly, g M) = <1 +g> B (12)
where f, is the OLS estimator of f, for model M;.

The choice of a fixed value of ¢ could critically affect posterior inference and predictive
accuracy. According to Feldkircher and Zeugner (2009), a large value of ¢ concentrates the
posterior probability mass on few and parsimonious models, regardless of whether they
have generated the data. This concentration is referred to as the "supermodel effect". It is
overall problematic with very "noisy data", where a high g could attribute too much weight
to results that are mainly driven by a particular realization of the error term, having consid-
erable consequences for the robustness of BMA results. As for Liang et al. (2008), fixing ¢

has undesirable consistency issues on selecting model. When the researcher chooses a very
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large ¢ in order to be noninformative, the large spread of such prior has the unintended
consequence of forcing the Bayes factor to favour the null, smallest model, regardless on the
data. Such a phenomenon is noted in Bartlett (1957) and is often referred to as "Bartlett's
paradox". Both studies highlight that flexible g-priors, priors that are data-dependent,

adapt better to information content in the data.

In our research, we employ the flexible-¢ prior proposed by Bayarri et al. (2012) within the

1 [1+n 1+n
P& =k €T 8 e b (13)

and zero otherwise. Above, ky denotes the number of fixed covariates, which in our case is

Robust prior:

ko = 1, the constant term.

With respect to the prior over the model space M, it can be approximated as:

P(M;]6) = 0% (1 —0)F ", (14)

where k; is the number of covariates in M;, and the hyperparameter 6§ € (0,1) has the

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

Most of the previous literature has chosen 6 as fixed, 8 = 1/2, which assigns equal prior
probability to each model (P(M;) = 1/2); or random, 6 ~ Unif(0,1), giving equal proba-
bility to each possible number of covariates or model size (Scott and Berger (2010)). Forte
et al. (2018) state that using a fixed value of 6 performs poorly in controlling for multiplicity
(the occurrence of spurious explanatory variables as a consequence of performing a large
number of tests) and can lead to rather informative priors. According to Ley and Steel
(2009), the use of a random 0 increases the flexibility of the prior and reduces the depen-
dence of posterior and predictive results (including model probabilities) on prior assump-
tions. They suggest the use of a binomial-beta prior over the model space, 6 ~ Beta(1,b),
that for b = 1 reduces to the uniform prior on 6. Therefore, in our research we make use

of the random 6 ~ Unif(0,1) for the prior distribution over the model space.
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3.4 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 this research could loose interest. An interesting summary is the posterior inclusion

probabilities (PIPs) of every covariate, defined as:

P(xly) = Y P(Mjly),i=1,..k (15)

XYGM]‘

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.

The posterior distribution easily allows for obtaining model averaged estimates of any
quantity of interest A (assuming it has the same meaning across all models). Suppose A is

the estimate of A. Then, the model averaged estimate of A is

A= ;AP(M]-W). (16)

]

Similarly, the entire posterior distribution of A would be:

P(Aly) = ;P(A\M'/y)P(Mﬂ}/)/ (17)

)

Consequently, if A refers to the regression coefficients (j,):

P(B,]Y) = ;P(,BAMVWP(MM/)- (18)

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)).
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3.5 Sampling method for posterior estimation

Another important point within the Bayesian techniques is the number of models in M
(25). 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 Garcia-Donato and
Martinez-Beneito (2013), sampling methods with frequency-based estimators outperform
searching methods with re-normalized 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
remaining variables fixed to their current values. In the present research, we apply this

sampling method.

4 Data and empirical results

4.1 Data

In our BMA analysis, we select our models from 48 different variables that were available
for the 27 FDI destinations and the period 1996-2017. These variables are chosen because
they have been previously considered in the theoretical and/or empirical literature on the
determinants of FDI (see Table 1).

One potential disadvantage of using the BMA method to select the variables in the model is
that, when the sample of countries is large and, therefore, heterogeneous, the number of co-
variates with high inclusion probability increases. In order to identify more homogeneous
groups we have analized not only the 27 destination countries, but also smaller samples
including developed, emerging, EU and East Asian countries. In Table 2 we enumerate
the countries included in the different groups considered in our analysis. Table 3 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. As
we estimate using fixed effects, time-invariant variables are not included in our studylz.

Some variables are lagged one or two years in order to avoid possible endogeneity with the

12For more information about fixed effects estimation in panel data, see Ferndndez-Val and Weidner (2016,
2018) and Weidner and Zylkin (2019).
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dependent variable!®> and high correlation with other covariates!4. To ease the discussion

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

4.2 Empirical results

The results for the different country-groups analyzed are presented in table 5. The poste-
rior inclusion probabilities and the posterior means of the different samples and estima-
tions are obtained from the best 100000 models using the Gibbs sampling. This number of
iterations guarantees PIPs convergence, as they stabilize long before, at around 20000 iter-
ations, which is the maximum that the R-function GibbsBvs allows to elaborate the plots
(see Appendix A, Figures 3 to 7). Following the same order as in Table 3, the variables are
grouped according to country characteristics. We will consider that a covariate is poten-
tially relevant when its PIP is higher than 0.5, as suggested by Raftery (1995), or is close
to this threshold and is at least in one of the best 10 models. These cases are marked in
bold. In addition to the table, we have also included descriptive graphs of the posterior
inclusion probabilities in Appendix B. It is important to highlight that the posterior means
are averages of the coefficients of the best 100000 models taking into account their posterior
probabilities (see equation 18). However, they are still illustrative as they provide the mean
effect of the covariate on Japanese outward FDI stock. Finally, even if some interactions
have high PIP, we only interpret them if both variables in such interaction are relevant

individually.

The first group of variables that we consider includes GDP and population measures. The
lagged host country's real GDP is a potential determinant of Japanese FDI for the whole
sample, as well as for emerging and East Asian countries. Its posterior mean is positive,
showing evidence in favour of market-seeking FDI or HFDI. Similar results, applied to
different country groups were obtained, for example by Carr et al. (2001), Markusen and
Maskus (2002), Blonigen et al. (2003), Bergstrand and Egger (2007) and Chiappini (2014) to
name a few, some of them seminal papers in this literature. Additionally, real GDP growth
of the destination country is a robust determinant for the East Asian countries group. A

probable reason for this result is the rapid growth of China, the largest country in the area,

13]apan's annual FDI flow is part of the real GDP of the host country. Something similar happens with the
sum of the host country's and Japan's real GDP. To avoid endogeneity, we lag both covariates one year.

4yapanese exports and imports are included in total Japanese trade, and at the same time, these three
variables are contained in the real GDP of the host country, as well as in the sum of the host country's and
Japan's real GDP. In this case, we lag total Japanese trade two years.
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and the ensuing attraction (and need) of foreign capital. Urban population of the host
country has a PIP over 0.5 for developed, emerging and EU countries. However, its sign
points in opposite directions for different country-groups: positive for developed and EU
countries, consistent with HFDI, but negative for emerging countries. Indeed, market size
in the latter is less relevant, and VFDI plays a major role. Concerning life expectancy of the
destination country for the whole sample, developed and emerging countries, its average
coefficient is positive, as expected. Finally, the old-dependency ratio of the host country has
been found to be a robust FDI determinant for East Asian countries. However, its posterior
mean is positive, which could be considered unexpected. A possible explanation for this
sign is that these economies are younger than the majority of developed countries, with
low old-dependency ratios. According to Narciso (2010) these different ageing patterns
may have a positive effect on capital flows to emerging markets, as in fact is the case of

most East Asian countries.

As for the variables related to labour endowment, none of these covariates is a potential
determinant of Japanese FDI for the whole sample nor for developed and emerging coun-
tries. Nevertheless, this outcome changes when we consider smaller geographical areas.
On the one hand, the skill level difference of the host country has a negative posterior
mean for the EU countries, a result compatible with HFDI, among countries with similar
relative endowments, as pointed out by Markusen et al. (1996). In the context of BMA tech-
niques, Blonigen et al. (2003) found a similar result. On the other hand, the Human Capital
Index (HCI) of the host country reduces Japan's FDI in Asian countries. This would imply
that Japanese MNCs looked for locations with less skilled labour, in order to obtain cheaper
workforce for their production processes. This result is consistent with resource-seeking
FDI (VFDI) and compatible with strategies that Japanese manufacturing companies under-
take in these countries to develop their GVCs networks, where production processes are

fragmented according to relative (and cheaper) factor endowments.

Concerning the covariates related to trade and worldwide openness, all those that are
found to be robust have a positive sign. This means that trade and FDI have been comple-
ments during the period considered, a pattern consistent with VFDI, and/or the positive
effect of trade liberalization in investment strategies (both HFDI and VFDI), together with
feed-back effects between FDI liberalization and trade. This positive effect is described by
Brainard (1997). For the Spanish case, Camarero and Tamarit (2004) also found comple-
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mentarity between trade and FDI, as well as for Germany in Camarero et al. (2019) using
also BMA. It is of special importance the case of the RTA dummy in the East Asian coun-
tries. The only countries of this group that have a trade agreement with Japan are those
of the ASEAN region. The positive sign of this variable, together with the negative one
of its interaction with the lag of the real GDP of the host country, and the results that we
have obtained in the labour endowment measures, would imply that market size (HFDI)
has lost in relevance in favour of VFDI. Therefore, this type of agreements have probably

reinforced the GVCs networks of Japanese manufacturing firms with these countries.

The next group of variables is especially relevant for the purposes of this research: the mea-
sures of investment and financial openness. These include the Investment and Financial
Freedom indexes, both from the Heritage Foundation; the Chinn-Ito Index, that measures
the degree of capital account openness and a dummy variable called BIT that represent
the existence of a bilateral FDI treaty between the two countries. The two first measures
are the ones to be significant for some of the country groups. Concerning the Investment
Freedom index of the host country, this is a robust determinant for Japanese FDI in the
developed countries. Its sign, positive, is as expected and could be compatible with both
vertical and horizontal strategies of investment, as well as with the KK-Model. A second
very relevant result is that the Financial Freedom Index of the destination country, a mea-
sure of banking efficiency and independence of the financial sector from the government
is a robust determinant of FDI only in the case of emerging and East Asian countries. The
incidence of the two financial crises in Asia and the lower depth of the financial markets
in emerging economies explains that Japanese FDI is positively influenced by the degree
of development of the host country. This confirms our hypothesis, that in order to attract
Japanese FDI (as well as FDI from countries with highly developed financial markets) it
is not enough having low labour costs or natural resources, but also a stable and deep

financial sector.

Considering institutional variables, the results concerning the potential relevant covariates
for the whole sample point in different directions, probably due to the high degree of het-
erogeneity of the largest group. However, when we focus on smaller groups of countries
the outcome is less ambiguous: for developed and EU countries, regulatory quality and
property rights indexes of the host country present a positive posterior mean, as expected.

Higher quality and efficiency of institutions attracts FDI (see, for example, Wei (2000), Chi-
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appini (2014), Kinoshita and Campos (2003) and Hyun (2006)). However, for emerging and
East Asian countries the control of corruption index of the destination country has negative
sign posterior mean. At first sight, this sign may seem unexpected, but according to Lui
(1985) and Egger and Winner (2005), multinational firms might be willing to accept paying
bribes in order to speed up the bureaucratic processes to obtain the legal permissions for
setting up a foreign plant. In this case, corruption acts as a “helping hand”, probably more
common in transition and developing countries, where institutional quality is lower than

in developed countries.

As for the measures of communications infrastructure, “Telephone” is a robust covariate
for the whole sample, developed and EU countries. The negative sign of its posterior mean
may be due to the progressive reduction in (obsolete) fixed phones with the simultaneous
increase of mobile technology. On the other hand, cellular and internet subscriptions of the
host country are relevant covariates in several country groups and have a positive posterior
mean, an indicator of more developed communication infrastructure. Similar results were
found by Di Giovanni (2005) and Alfaro and Chen (2015).

Concerning natural resources, the gas rents of the host country have a PIP higher than
0.5 for the whole sample as well as for emerging countries. Its posterior mean is negative,
that may seem counter-intuitive. However, according to Khayat (2017), who studied the
location determinants of FDI in MENA countries!®, abundant oil and gas resources could
affect FDI negatively, due to government strategies of risk management across sectors and
increased volatility in exchange rates. Therefore, a negative sign would not be unexpected
if we take into account that in our sample of emerging countries there are MENA countries

with large oil and gas rents, such as Iran, Saudi Arabia and the United Arab Emirates.

Finally, business freedom of the host country is found to be a robust FDI determinant with
negative sign for both the whole sample and emerging countries. This result is similar to

the one obtained in the case of the institutional variables above.

I5These countries are Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya,
Malta, Morocco, Oman, Qatar, Saudi Arabia, Syria, Tunisia, United Arab Emirates, Palestine, and Yemen
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5 Conclusions

Japan has become one of the most important reference investors for many countries and
multinational companies for the last thirty years. Therefore, the analysis of the Japanese

FDI determinants is a matter of increasing academic and political interest.

In this work, we select from a large set of 48 explanatory variables those that are robust
determinants of Japanese FDI in a sample of 27 host countries during the period 1996-2017.
To the best of our knowledge, previous empirical studies on the role of location factors
for Japanese foreign investment have generally focused on regression models involving
specific sets of variables determined ex-ante by the researcher. This practice ignores uncer-
tainty regarding the model specification itself, which can have dramatic consequences on
inference. Due to the heterogeneity and variety of determinants that have been associated
to FDI models, Bayesian statistical techniques, and in particular, Bayesian Model Averag-
ing (BMA) techniques are very suitable for this particular case. Our analysis discriminates
between different country group subsamples, looking for more heterogeneous groups and
more parsimonious models. More specifically, we analyze developed, emerging, EU and
East Asian countries and provide the posterior mean obtained for the variables selected
for each group. This allows us to discriminate among FDI theoretical approaches for the

different groups of countries.

Concerning the whole group of countries, we select 13 variables out of the 48 potential
covariates so that, as expected, the results point to relatively parsimonious models. The
number of selected covariates decreases as the groups of countries become more homo-
geneous: 7 variables for developed countries, 11 in the emerging countries sample, and
for the EU and East Asian countries 7 and 8, respectively. The main findings suggest that
Japanese FDI can be explained by a wide variety of variables, including GDP and pop-
ulation, labour endowment, trade, investment, institutions, macroeconomic factors, com-
munications infrastructure, natural resources and business freedom measures. Moreover,
the type of variables differ depending on the group analyzed. Whereas in the developed
and EU countries, variables associated to HFDI strategies are predominant and better in-
stitutions attract Japan's FDI, for East Asian and emerging countries there is evidence in
favour of VFDI. In the two latter groups financial and investment freedom are among the

robust covariates, as the level of financial development differs within these countries. This
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is not the case of EU and other developed countries, as all of them have very open and
deep financial systems. Therefore, the hypothesis about the relevance of financial develop-
ment to maintain the level of Japanese investment abroad is confirmed. Another common
result to all country groups is that, in the case of Japanese outward FDI stocks, there is
complementarity between trade and investment.

The results point, therefore, to two clearly different motives for Japan’s FDI: in developed
countries, with similar income and resources endowment, horizontal strategies, directed
to penetrate the foreign markets prevail; in developing countries and neighbouring Asian
countries, outward FDI is related to vertical strategies associated to GVCs and the segmen-

tation of international production.
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Sample

of countries

Table 2: Samples of countries

Countries included

Number

of countries

Whole sample | Australia, Belgium, Brazil, Canada, China, France, Germany, India, | 27
Indonesia, Islamic Republic of Iran, Italy, Malaysia, Mexico, Nether-
lands, New Zealand, Philippines, Republic of Korea, Russian Federa-
tion, Saudi Arabia, South Africa, Spain, Sweden, Switzerland, Thailand,
United Arab Emirates, United Kingdom and United States.

Developed Australia, Belgium, Canada, France, Germany, Italy, Netherlands, New | 14

countries Zealand, Republic of Korea, Spain, Sweden, Switzerland, United King-
dom and United States.

Emerging Brazil, China, India, Indonesia, Islamic Republic of Iran, Malaysia, Mex- | 13

countries ico, Philippines, Russian Federation, Saudi Arabia, South Africa, Thai-
land and United Arab Emirates

EU countries | Belgium, France, Germany, Italy, Netherlands, Spain, Sweden and | 8
United Kingdom.

East  Asian | China, Indonesia, Malaysia, Philippines, Republic of Korea and Thai- | 6

countries land.

NOTE: We exclude from our sample the micro-states where Japanese MNCs invest largely. The reason is that
most FDI to these countries is not reflecting decisions based on long-run factors. A large proportion of these
FDI outflows are just 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 (see Blanchard and Acalin (2016)). These are the

cases of Hong Kong, Luxembourg and Singapore.
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Figure 1 shows Japan's FDI outward stock for the last twenty-five years.

Millions of currentU.5. dollars

Figure 1: FDI outward stock from Japan
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Source: Own elaboration. Data obtained from UNCTAD statistics

(https:/ /unctad.org/en/Pages/statistics.aspx).
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Figure 2 shows the Japan's OFDI stock by host region for the period 1996-2018.

Figure 2: FDI outward stock from Japan by regions
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Source: Own elaboration. Data obtained from Japan External Trade Organization (JETRO) statistics

(https:/ /www jetro.go.jp/en/reports/statistics /)
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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 3: Whole sample trace estimation
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Figure 4: Developed countries trace estimation
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Figure 5: EU countries trace estimation
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Figure 6: Developing countries trace estimation

1.0

Inclusion Probability

00 02 04 08 08

0 5000 10000 15000 20000

n.iter

Figure 7: East Asian countries trace estimation
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