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Abstract

For the last three decades, there has been a significant reduction of international trade and

investment barriers, fact that has led to an unprecedented growth of transnational operations

throughout the world. Within this global context, the main investor countries have been

Japan, the United States (US) and the European Union (EU). Therefore, the analysis of the

foreign direct investment (FDI) location determinants for these three regions is a matter of

general interest. In the present Dissertation, we focus on the cases of Japan and the US as

investors and the EU as one of the leading destination regions.

The aim of this Doctoral Dissertation has been to study the determinants of Japanese and

US outward FDI (OFDI), dealing with the problem of variable selection and applying an

efficient estimator suitable for large long-memory panels. The first two Chapters of the

Thesis use a Bayesian Modelling Averaging (BMA) analysis to solve the variable selection

problem. Moreover, in the case of the US, we also focus on the effect of the euro. The

general results in Chapters 2 and 3 indicate that many of the potential FDI determinants

mentioned in the literature are not robust. Furthermore, our findings also reveal that both

horizontal FDI (HFDI) and vertical FDI (VFDI) strategies coexist in the destination countries

as investment motivations for Japanese and US OFDI. In addition, in the case of US OFDI,

the euro has mainly favoured VFDI strategies.

Lastly, in Chapter 4, we study the long-run determinants of US OFDI using a suitable

estimator to work efficiently with panel data. In particular, we apply the Dynamic Common

Correlated Effects Pooled Mean Group (DCCEPMG) estimator. We extend this methodology

to include a common structural break endogenously determined to capture changes in

the long-run relationships due to external events or to the deepening of the integration

process in the EU. The main findings of this Chapter suggest that there is a cointegration

relationship between US OFDI and host country's characteristics. Additionally, there is also

evidence that due to the growing economic interdependence and integration, some host

country determinants have a long-run homogeneous effect on US OFDI.





xx

Resumen

Durante las últimas tres décadas, se ha producido una importante reducción de las barreras

internacionales comerciales y de inversión, hecho que ha provocado un crecimiento sin

precedentes de las operaciones transnacionales en todo el mundo. En este contexto global,

los principales países inversores han sido Japón, Estados Unidos (EEUU) y la Unión

Europea (UE). Por lo tanto, el análisis de los determinantes de localización de la inversión

extranjera directa (IED) para estas tres regiones es un tema de interés general. En la presente

Disertación, nos centramos en los casos de Japón y EEUU como inversores, y la UE como

una de las principales regiones de destino.

El objetivo de esta Tesis Doctoral ha sido estudiar los determinantes de la IED saliente de

Japón y Estados Unidos, abordando el problema de la selección de variables y aplicando

un estimador eficiente adecuado para paneles largos. Los dos primeros Capítulos de la

Tesis utilizan un análisis Bayesian Modelling Averaging (BMA) para resolver el problema de

selección de variables. Además, en el caso de EEUU, también nos centramos en el efecto del

euro. Los resultados generales de los Capítulos 2 y 3 indican que muchos de los posibles

determinantes de la IED mencionados en la literatura no son robustos. Además, nuestros

resultados también revelan que las estrategias de IED horizontal (IEDH) y vertical (IEDV)

coexisten en los países de destino como motivaciones de inversión para la IED saliente

japonesa y estadounidense. Además, en el caso de la IED saliente americana, el euro ha

favorecido principalmente las estrategias de IEDV.

Por último, en el Capítulo 4, estudiamos los determinantes de largo plazo de la IED

de EEUU utilizando un estimador adecuado para trabajar eficientemente con datos de

panel. En concreto, aplicamos el estimador Dynamic Common Correlated Effects Pooled

Mean Group (DCCEPMG). Ampliamos esta metodología para incluir endogenamente

un cambio estructural para captar los cambios en las relaciones a largo plazo debido a

acontecimientos externos o a la profundización del proceso de integración en la UE. Los

resultados principales de este Capítulo sugieren que existe una relación de cointegración

entre la IED estadounidense y las características del país anfitrión. Además, debido a la

creciente interdependencia e integración económica, algunos determinantes del país receptor

tienen un efecto homogéneo a largo plazo sobre la IED estadounidense.
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Introduction



2 Chapter 1 Introduction

FDI is a significant part of international capital transactions in the world economy. Compa-

nies that engage in FDI have the opportunity to expand to new markets, take advantage

of factor cost differences, and secure new technologies, modes of financing, and skills. In

turn, host countries are provided with inflows of capital, more advanced technologies, more

sophisticated production processes and techniques, management skills, job opportunities

and economic development and prosperity.

The conclusion of the Uruguay Round at the beginning of the 1990s and the consequent

creation of the World Trade Organization (WTO) was a crucial event for the spread and

increase of trade and investment flows in a context of growing economic globalization.

Moreover, the considerable reduction of trade and investment barriers in that decade led to

the growth of transnational operations without precedents. Against this background, the

establishment of multilateral and regional free trade agreements (FTA) gained relevance,

giving rise to a more integrated and interconnected world.

Economic integration has contributed to a deepening of linkages between countries, facili-

tating access to new markets and favoring the reorganization of international production

processes within the so-called global value chains (GVC), where the different stages of

production are located across different countries. However, this process has taken place

unevenly since the bulk of capital flows has primarily concentrated in three economic blocs:

North America, East Asia, and Europe.

At the same time, there have also been considerable differences among these three major in-

vestment hubs. In North America and Southeast Asia, the regional and bilateral agreements

had the form of FTAs around the US and Japan. Moreover, most of them were a response to

the deep and long integration process that, in the European case, started in 1957 and that

established the Single Market in 1992 as a common market. Only seven years later, in 1999,

a group of them created the European Monetary Union (EMU) with the euro as a common

currency. Therefore, the relevance of these agreements constitutes a crucial explanatory

factor of the increasing inward and outward FDI (OFDI), both with origin within these areas

and from third countries.

From a historical point of view, the most prominent world investors have been the US,

Japan, and the EU. This group is commonly known as the economic Triad. Traditionally,
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these countries dominated the world economy until the last decade of the twentieth century.

However, new actors have irrupted the international panorama at the turn of the century,

such as Brazil, Russia, India, and China (also known as BRIC countries). Despite this fact,

the role of the Triad in world investment remains central. Indeed, according to United

Nations Conference on Trade and Development (UNCTAD), both in terms of stock and

flows, these three countries are still among the top 10 world investors in 2019 (see Figure

1.1). Therefore, the study of which factors determine the location of OFDI for these regions

is a matter of general interest. In the present Doctoral Dissertation, we focus on the cases of

Japan and the US as investors and the EU as one of the leading destination regions.

Figure 1.1: Top 10 investor countries in 2019

(a) Outward FDI stocks (b) FDI outflows

Source: Own elaboration. Data obtained from UNCTAD statistics.

Most researchers have used the gravity equation to analyze FDI, the most common approach

applied in the trade literature. Its origins date back to Tinbergen (1962), who modeled

bilateral trade flows as being proportional to the product of the economic size of the trading

partners (as measured by their Gross domestic products (GDPs) and inversely proportional

to the geographic distance between the countries. Unfortunately, early empirical applications

of the gravity equation lacked firm theoretical foundations. However, from the seminal paper

of Anderson (1979), essential steps were taken in filling this gap, as the early contributions of

Bergstrand (1989, 1990) and Deardorff (1998). Nevertheless, Anderson and Wincoop (2003)

were the first to develop a method that consistently and efficiently estimated a theoretical
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gravity equation and calculated the comparative statics of trade frictions. More recently,

other papers have significantly contributed to consolidating the academic foundations in the

modelization of trade and investment. This is the case of Bergstrand and Egger (2007), Head

and Ries (2008), Kleinert and Toubal (2010), Yotov et al. (2016), and Anderson et al. (2020).

In this context or similar specifications, there is abundant empirical literature using multiple

FDI drivers related to country characteristics. The reason is that also exist different theoretical

approaches to FDI. Therefore, there is no consensus on which variables are the potential FDI

determinants. Researchers generally focus on a predetermined set of variables depending

on the theoretical framework they adopt. However, this practice could lead to misleading

results when estimating a regression model due to the inclusion of insignificant variables or

the omission of relevant ones. The latter would affect the estimation of the parameters of

the covariates considered in a particular specification (Blonigen and Piger, 2014).

From a methodological point of view, the improvement in data availability has increased

the panels' dimension in terms of N (number of cross-sectional units) and T (number of

time periods). Traditional panel methods were designed for a large cross-section dimension

but dealt with the time-series dimension using time dummies. However, this approach

is not valid as the time dimension grows, as the variables may be non-stationary, and

the probability of structural breaks increases. Moreover, if the groups of countries are

highly integrated, the degree of cross-section dependence (CSD) could also be pervasive

and should be accounted for. In addition, as N grows, the slope homogeneity assumption

can be difficultly hold. Therefore, we adopt an alternative methodology suited for panels

with large N and T dimensions.

In this Dissertation, we start trying to solve the problem of model uncertainty in variable

selection for the particular case of FDI. In addition, we apply an efficient estimator suitable

for large panels when studying FDI determinants. The Thesis is divided into three main

chapters. In Chapter 2, we study the determinants of Japanese OFDI using a BMA analysis

for variable selection. In Chapter 3, the focus is on US OFDI and on whether the euro's

effect has attracted more investment to Europe compared to other areas. Finally, in Chapter

4, we build on the variables considered robust in the previous Chapter to analyze the

long-run determinants of US OFDI, focusing mainly on the Eurozone. For this aim, we
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apply cointegration techniques that permit us to work efficiently with panel data.

This Doctoral Dissertation makes several contributions to the previous literature. In this

Introduction, we will summarize them Chapter by Chapter. We describe here, from a

methodological point of view, which are the main novelties of our approach. First, the use

of FDI stock data instead of flows. This choice is because stocks are more predictable and

stable, while flows are volatile and influenced by short-run factors. FDI stocks are, instead,

compatible with the long-run approach we adopt. Second, to the best of our knowledge,

no study has attempted to solve the problem of variable selection in the study of Japanese

OFDI and the euro effect on US OFDI. In our case, this issue is addressed by applying

a BMA analysis and, in particular, the proposal of García-Donato and Forte (2015) to

obtain robust determinants of FDI in both cases. Third, we apply an econometric approach

suitable for panels with large time series and cross-sectional dimension. We apply the

DCCEPMG estimator, which accounts for CSD and permits a flexible specification. Thanks

to this methodology, we can estimate the long-run model for FDI based on cointegration

relationships without imposing homogeneous long-run parameters on all the variables. In

addition, the model has flexible dynamics, and we obtain an error correction representation.

We extend this methodology to allow for structural breaks in the long-run relationships we

obtain endogenously. To the best of our knowledge, no previous work has adopted this

methodology to analyze the long-run determinants of US foreign investment. Finally, the

methodology adopted allows us to study the whole group of countries in each case and

separate, smaller, and more homogeneous groups.

In the remaining of this Chapter, we describe the logical steps followed in the research

that lead to this Dissertation. Following this introduction, in Chapter 2, we analyze the

determinants of Japanese OFDI. Japan has a relevant role as an investor, especially in the

other two members of the Triad and the neighboring Asian countries. We use a sample of

27 host countries for the period 1996-2017, those available with a reasonable time-series

dimension. This sample covers important events that may have affected Japanese FDI, such

as the two financial crises, one regional (in 1997 in Asia), the second with a world dimension

(in 2008), and the establishment of Japan's bilateral trade agreements with Association of

Southeast Asian Nations (ASEAN) countries. First, we study the whole group, composed of

27 countries from different continents. Subsequently, we distinguish between developed
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and emerging countries. The question is whether the reasons for Japanese FDI in the latter

countries, of growing importance in GVCs, differ from more traditional Japanese investment

in developed host economies. In addition, we also study smaller and more integrated

groups, such as the EU and East Asian countries, a critical group due to the proximity of

the source country.

Two reasons make the study of Japanese FDI investment in ASEAN countries relevant. First,

most Japanese OFDI in this region consists of labor-intensive manufactures looking for

inexpensive labor costs. GVCs in the area has favored the fragmentation of production

processes of Japanese multinational companies (MNCs) across ASEAN countries and China

since the 1980s. However, East Asian financial markets are underdeveloped. After the

Asian financial crisis, ASEAN countries have implemented significant reforms to strengthen

their financial markets. For this reason, we will also explore if those countries with better

financial conditions attract more Japanese FDI.

Concerning the empirical methodology, in this Chapter, we apply the BMA approach

developed by García-Donato and Forte (2015) to select the main determinants of Japanese

FDI. We do not focus on a specific model or gravity setting, and we diverge from most of the

previous literature by including 48 different potential covariates. The use of these techniques

to solve the problem of model uncertainty has also been applied to other economic areas,

such as inflation, trade, law, or energy. In the case of FDI, Blonigen and Piger (2014) were

the first to use this approach and apply Bayesian statistical techniques to select the most

relevant FDI determinants for a group of Organization for Economic Co-operation and

Development (OECD) countries, as well as for the world economy, in 2000.

The main findings suggest that many of the variables considered by previous literature are

not robust FDI determinants of Japanese OFDI. Furthermore, there is evidence of horizontal

and vertical strategies in all country groups. However, HFDI strategies are more important

in developed and, mainly, EU countries, whereas, for East Asian and emerging countries,

VFDI prevails. Lastly, Japanese investment is attracted by those countries with a higher level

of financial development. Thus, we confirm that these two reasons (low labor costs and

relatively developed financial markets) are key determinants of FDI in ASEAN countries.

In Chapter 3, we study the role played by the creation of the EMU and the euro on US
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OFDI. Historically, the EU has been one of the leading destinations of US OFDI. In parallel,

since its beginning, the EU has experienced a progressive path of economic integration,

culminating with the introduction of the euro. As a result, the circulation of the common

currency has supposed to adopt a common monetary policy between EMU member states

and the consequent elimination of intra-area currency risks and reduction of trade and

investment costs. These conditions creates an attractive macroeconomic environment for

potential investors. Therefore, due to the importance of the EU as a recipient of US OFDI, it

is particularly relevant to know whether the inception of the euro has had an effect on FDI

originating in the US and, if so, how it has changed the US investment patterns.

Most of the empirical literature agrees on the euro's role in the increase of FDI from within

the EU and from third countries. Moreover, the reduction of trade costs and the subsequent

creation of production networks and GVCs participation may have been encouraged by

the common currency, favoring intra-European VFDI while discouraging HFDI. Moreover,

third countries could take advantage of higher economic integration and lower trade costs

within the EU to set an export platform in one country and serve neighbor markets through

exports.

In this Chapter, our sample contains the stock of US OFDI in 56 countries from 1985 to 2017,

which represents around the 70% of total US FDI stock in 2017. Therefore, our research

starts with the study of a group of 56 countries, those with data available on US FDI. Then,

we include many countries from different world regions to assess if the euro's inception

has changed the patterns of US FDI at a worldwide level and whether the EMU countries

have become a more attractive destination. Subsequently, we include the EU intending to

compare the Eurozone countries with those on the Single Market but decided not to adopt

the euro. Finally, within the EMU countries, we distinguish between the so-called core and

periphery since the effect of the common currency and the determinants of US OFDI may

differ between both groups of countries.

In the same vein as in Chapter 2, we do not focus on a specific set of predetermined variables,

and we include 63 potential determinants available for the 56 OFDI destinations or host

countries and the time range analyzed in our sample. Next, we apply the BMA approach of

García-Donato and Forte (2015). To measure the euro effect, we construct a variable euro that



8 Chapter 1 Introduction

captures the whole process of monetary integration in Europe, that is, the different stages

prior to the adoption of the common currency. Moreover, to study if the common currency

has changed the drivers of US OFDI, we interact this variable with proxies for market size,

labor costs, and trade.

The main results show that the number of robust determinants is relatively small. Moreover,

the introduction of the euro seems to have played a significant role in encouraging US

FDI in Europe. Furthermore, we find that it is especially relevant in integrating the Euro

Area (EA) periphery to the core. In addition, our results indicate that the adoption of the

common currency has favored VFDI, that is, the participation in GVCs, to the detriment of

market-seeking HFDI.

In Chapter 4, we estimate a model for the long-run determinants of US FDI, with a particular

focus on the EMU countries. Historically, the US and the EU have had persistent bilateral

investment linkages. Initially, most of the US FDI in the EU was aimed to serve host markets

and avoid trade costs, a strategy consistent with HFDI. However, with the deepening of

economic integration and the inception of the common currency, other strategies have arisen,

such as the growing participation in GVCs. The latter has implied more VFDI, as well as

export-platform FDI. Therefore, the consolidation of the investment relationship between

the two parts and the increasing economic interdependence in the region make it especially

interesting to analyze the long-run determinants of US FDI in the EU and, in particular, in

the Eurozone.

From an econometric point of view, we test for the existence of long-run relations between

the variables that explain US FDI for the different groups of countries and that we selected

in the previous Chapter. Moreover, we estimate these relations using techniques that

permit us to account for CSD while obtaining information about the models' dynamics.

Furthermore, one of our primary motivations in this Chapter is searching for similarities

across country groups in the long run. Therefore, we combine the Chudik and Pesaran

(2015) Dynamic Common Correlated Effects (DCCE) and Pesaran et al. (1999) Pooled Mean

Group (PMG) approaches and apply the DCCEPMG estimator allowing for one structural

break. This estimator permits us to combine heterogeneous and homogeneous parameters

across countries in our estimation. In our empirical estimation, we also apply state-of-the-art
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econometric techniques in panel data to test CSD, non-stationarity, slope homogeneity, and

the search for structural breaks.

Our panel contains data for 54 countries during the period 1985-2019. As in Chapter 3, we

start our analysis with the study of this largest group. Additionally, we separate EU and EA

countries, and within this last group, we distinguish between the core and the periphery.

Moreover, as we divide the countries into groups, we search for common characteristics that

could attract or deter US FDI. We expect to find more evidence in favor of homogeneity for

our smaller and more homogeneous groups, as is the case of the EU, Eurozone, and EA core

and periphery. For our analysis, we start from the variables considered robust in the BMA

analysis of the previous Chapter. Additionally, in this case, we are not only interested in

the effect of the euro but also in the impact of all critical events of the period analyzed that

might have changed the patterns of US FDI, such as the establishment of the Single Market,

the 2004 EU enlargement, or the 2008 financial crisis. To this aim, we endogenously allow

for structural breaks in our model.

The main findings of this Chapter suggest that the structural breaks are related to both

the 2008 economic crisis and institutional changes in European integration, such as the

introduction of the euro and the 2004 EU enlargement. Moreover, there is evidence of both

HFDI and VFDI strategies in all country groups, although this last strategy prevails in more

homogeneous groups. Lastly, we also find that some variables have a homogeneous effect

on US FDI. This evidence is stronger for the smaller and more homogeneous groups.
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2.1 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

integration has been market-driven through increasing cross-border trade, investment and

finance. Japan's 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 production 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 analysis of the determinants driving Japanese OFDI 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 (energy,

resources and inputs) and the control of foreign proprietary assets or international distribu-

tional 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 general catalyst

for the aforementioned drivers of Japanese OFDI.1 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 internal 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 OFDI (Desbordes and Wei, 2017). In the specific case of Japan, Klein et al. (2002)

find that the links between MNCs and troubled banks at home help explain the decline of

Japanese OFDI 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.
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In this Chapter we analyze the potential determinants of Japanese OFDI 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 Asian financial 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 area. Indeed, corporate activities were supported by public efforts to promote trade and

investment under the General Agreement on Tariffs and Trade (GATT)/WTO multilateral

framework as well as increasing number of FTAs 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, 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 in East Asia are more likely to meet these conditions compared to

developing countries (Osada and Saito (2010)). Moreover, a higher FMD in the host country

may attract FDI as well for a variety of reasons2. In a similar vein, Fernández-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.

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 US, China and

the EU. Concretely, according to UNCTAD, it was the fifth largest world investor in 2019

in terms of OFDI stock, after the US, the Netherlands, China, Hong Kong and the United

Kingdom (UK) (see Figure 1.1).

2See Alfaro et al. (2010), Kinda (2010) or Desbordes and Wei (2017).
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The surge in Japanese OFDI, 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 increase

of FDI operations around the world. Particularly, we can observe in Figure 2.1 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 US dollars, and in 2019 around eight times more, that is, close to 2,000

billion US dollars.

Figure 2.1: FDI outward stock from Japan

Source: Own elaboration. Data obtained from JETRO.

Concerning its geographical distribution, as we can observe in Figure 2.2, at the end of

the 1990s the US 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 financial

crisis. Subsequently, these countries and the EU have gained a significant importance as host

country regions, and nowadays, together with the US, are the main recipients of Japanese

OFDI.
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Figure 2.2: FDI outward stock from Japan by regions

Source: Own elaboration. Data obtained from JETRO.

In East Asian 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 OFDI in the late 1980s. There are two reasons for this. First, the 70 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. Consequently,

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

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"3, and production

of low-value and intermediate-value goods were concentrated on China and the ASEAN

region4. According to the Japan External Trade Organization (JETRO), as shown in Figure

2.3, the main destinations of Japanese OFDI in the East Asia region have traditionally been

3These countries are South Korea, Hong Kong, Taiwan and Singapore.
4These countries are Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,

Thai-land and Vietnam.
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China, Singapore, Thailand, the Republic of Korea and Hong Kong. The increasing growth

of China as Japanese OFDI destination stand outs.

Figure 2.3: FDI outward stock from Japan by East Asian countries

Source: Own elaboration. Data obtained from JETRO.

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 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 OFDI. 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 investment policy which

provides investors with better market access, legal certainty, and a stable, predictable, fair

and properly regulated environment. In line with the JETRO, as displayed in Figure 2.4, the

EU countries which have received the largest amount of Japanese OFDI have mainly been

the UK and the Netherlands, followed by Germany, France and Luxembourg.
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Figure 2.4: FDI outward stock from Japan by European Union countries

Source: Own elaboration. Data obtained from JETRO.

On 1 February 2019 the EU 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 US, according to Cooper (2014), Japan's OFDI 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 US, far behind the UK 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).

Against this backdrop and given the importance of Japan in the present investment world-
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wide landscape, the analysis of the Japanese OFDI determinants has regained increasing

interest both in academic and political grounds.

There are many location determinants that influence FDI decisions. Traditionally, empirical

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, additional factors have

been introduced such transportation cost, tariffs, corporate taxes, natural resources, factor

endowment, institutional quality and exchange rate among others. Consequently, a wide

range of different variables has been used in the empirical literature.

Studies that have reviewed the impact of location factors on foreign investment have

generally focused on regression models involving specific sets of variables determined

ex-ante by the researcher depending on the particular theoretical approach adopted. This

practice 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 specification can depend critically on the remaining or even omitted

variables.

Consequently, the existence of many potential determinants and the heterogeneity of

regression models chosen by different authors constitute an enormous challenge for the

researcher 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

candidate variables those that are the best to explain FDI activity. Among such methods are

Bayesian statistical techniques.

In this Chapter, we select from a large set of 48 candidates those variables most likely

to be determinants of OFDI from Japan implementing BMA techniques. To this aim, we

study Japanese OFDI stock in a sample of 27 countries during the period 1996-2017. We

also analyze country-groups including developed, emerging, EU and East Asian countries.

The main findings are that Japanese OFDI 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.



2.2. The underlying literature 19

Moreover, Japan's OFDI is explained by both horizontal and vertical motives in all country

groups. However, in developed, and in particular, EU countries, HFDI strategies are

predominant, whereas for East Asian and emerging countries, there is more evidence in

favour of VFDI.

The rest of the Chapter is organized as follows. Section 2.2 includes a review of the

theoretical and empirical literature on the location determinants of FDI. Section 2.3 presents

the econometric methodology, Section 2.4 describes our database and discusses the estimated

results, whereas the final Section concludes.

2.2 The underlying literature

2.2.1 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 Ownership, Location and

Internalization (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 activities of MNCs. It maintains that FDI deci-

sions of MNCs are determined by the interaction of three sets of interdependent variables:

Ownership, location and internalization advantages. Consequently, Dunning (2000) dis-

tinguishes four types of FDI: Market-seeking FDI or HFDI, resource-seeking FDI or 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 reduces those of their competitors by acquiring specific technological competence or

qualified human capital not available at home.

In general, the literature has traditionally focused on two forms of FDI, namely, HFDI,

motivated 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
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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 (1998, 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 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). More recently,

the globalization of the world economy has relied on GVCs and the fragmentation of

production 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, alternatives

to HFDI and VFDI, such as the knowledge-capital (KK) model (Markusen et al., 1996; Carr

et al., 2001; Markusen and Maskus, 2002). Overall, under the KK model, similarities in

market size, factor endowments and transport costs were determinants of HFDI, while

differences in relative factor endowments determined VFDI. The KK model has recently

been extended to explain other forms of FDI such as export-platform FDI (Ekholm et al.,

2007; Bergstrand and Egger, 2007) 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).5

In order to discriminate between competing theoretical approaches of FDI determinants, the

estimation of gravity equation has been successfully applied in the empirical literature. 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

5While Markusen and Maskus (2002) KK model is about foreign affiliate sales (FAS), Bergstrand and Egger
(2007) is about both, FAS and proper FDI.
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sizes and negatively to the distance between them. During the last decade, some 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 theoretical

foundation for the gravity equations for FDI. Since Bergstrand and Egger (2007) such a

theoretical foundation does exist. They extend the 2x2x2 KK model in Markusen and

Maskus (2002), by adding an extra factor and country, and derive a specification 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 justification 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:

ASij = si(τDη
ij

1)(1−σ)(1−∈)mj (2.1)

where ASij are aggregate sales of foreign affiliates (FAS) from firm i in j; si and mj denote

home and host country's market capacity, respectively, and τDη
ij

1 stands for geographical

distance between i and j where τ represents the unit distance costs and η1 > 0.

Equation 2.1 can be log-linearized as

ln(ASij) = α1 + ζ1ln(si)− β1ln(Dij) + ξiln(mj) (2.2)

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.

2.2.2 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
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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 others6. Consequently, a wide range of

different variables has been used 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 have summarized in Table 2.1 the characteristics of

seven recent studies on FDI determination, as well as a list of the variables they include in

their specification. In total, we have found that they use 47 different covariates. 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. A

second striking fact is that these studies make also different choices concerning whether they

include lags, take logarithms or make any other transformations of the variables. Finally,

the studies also differ in the dependent variable: whereas some use FAS, others use FDI

flows, or Mergers and acquisitions (M&A) or FDI stocks (Chiappini (2014)).7

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. By conditioning on a particular regression model specification, this practice

ignores uncertainty regarding the model specification itself, which might have very serious

consequences on inference.

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

determination.

6See, 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.

7In our case, as we will explain later, we take logarithms and have as dependent variable FDI stocks.
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Following a Frequentist approach, Chakrabarti (2001) used Extreme Bound Analysis (EBA)

to determine which explanatory variables are robust and which are fragile FDI determinants

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

A methodology that was proposed earlier, known as BMA, 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 one the first

example being Fernández et al. (2001) in the context of growth models.8 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 significant 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 difficulty commonly found in this type of analysis is that even the most

comprehensive FDI datasets contain large sections of missing data. This problem, as in

the trade literature, happens when the researcher wants to include as many countries as

possible. In our case, this problem does not apply, as we include only the countries with

complete information. If the missing data are unevenly distributed, they may create a

selection bias problem that can question the accuracy of the coefficient estimates. This

problem is, notwithstanding, relevant in this literature and has been solved using different

approaches9.

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

8To 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).

9To address both model uncertainty and selection bias, Eicher et al. (2012) introduced 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
VFDI was quite weak. Later, Jordan and Lenkoski (2018) use a Tobit BMA (TBMA) technique to improve the
estimation of the inclusion probabilities 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.
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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) apply the same methodology to examine the determinants of

OFDI 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 developing 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) uses BMA techniques to determine the robust variables to explain

Greenfield investment (GFI) and M&A on a sample of 36 developed and 84 developing

countries. To this aim, he uses 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 Chapter, we apply a robust probabilistic approach to select the explanatory

variables from a large set of potential candidates. For that objective, we use the R-package

BayesVarSel (García-Donato and Forte, 2015), and apply Bayesian Variable Selection tech-

niques for linear regression models using Gibbs sampling.
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2.3 Econometric methodology

2.3.1 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 model specifications chosen by different researchers. The impact of these variables is

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

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 necessity

of approximating the posterior distribution with a large number of potential models. These

problems are addressed by using the R package BayesVarSel (García-Donato and Forte,

2015), which is a user-friendly interface for this methodology.

2.3.2 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 2k potential models and each competing model Mj for j = 0, . . . , 2k − 1 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), (2.3)
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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 Japanese OFDI stock in the host country; Xj,it is the n x k j design matrix of

FDI determinants; ϵj,it a white noise error with zero mean and constant variance; and γj,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 apply 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 Mj(j = 1, . . . , 2k):

(yit − ȳi) = αj + (Xj,it − X̄j,i)β j + (γj,i − γ̄j,i) + (ϵj,it − ϵ̄j,i) (2.4)

ÿit = αj + Ẍj,itβ j + ϵ̈j,it ϵ̈j,it ∼Nn(0, σ2 I). (2.5)

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 Japanese 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 in M is the true model, the posterior probability of any

model is:

P(M∗
j |y) =

m∗
j (y)P(M∗

j )

∑j mj(y)P(Mj)
, (2.6)

where P(Mj) is the prior probability of Mj and mj is the integrated likelihood with respect

to the prior distribution for the parameters πj:

mj(y) =
∫

f j(y|β j, αj, σ)πj(β j, αj, σ2)dβ jdαjdσ2, (2.7)

also called the (prior) marginal likelihood.
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An alternative expression for (2.6) is based on the Bayes factor:

P(M∗
j |y) =

B∗
j (y)P(M∗

j )

∑j Bj(y)P(Mj)
, (2.8)

where Bj is the Bayes factor of Mj respect to a fixed model, say M0, and hence, Bj = mj/m0

and B0 = 1.

2.3.3 Prior specification

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

2p 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). (2.9)

The vast majority of the literature has applied improper priors for the common parameters

to all models (αj, σ), and the Zellner's g priors (Zellner, 1986) for the specific parameters

(β j). In this Chapter, 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:

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, (2.10)

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), (2.11)

In equation 2.10, 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. For a given value of g, it can be shown
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that the posterior mean of the slope parameter βr for the candidate regressor xr conditional

on model Mj is

E(βr|y, g, Mj) =

(
g

1 + g

)
β̂r, (2.12)

where β̂r is the OLS estimator of βr for model Mj.

The choice of a fixed value of g could critically affect posterior inference and predictive

accuracy. According to Feldkircher and Zeugner (2009), a large value of g 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 considerable

consequences for the robustness of BMA results. As for Liang et al. (2008), fixing g has

undesirable consistency issues on selecting model. When the researcher chooses a very

large g 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, those which allow to update prior

beliefs according to data quality, adapt better to the information content in the data.

In the present Chapter, we apply a hyper prior for g as 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, (2.13)

and zero otherwise. Above, k0 denotes the number of fixed covariates, which in our case is

k0 = 1, the constant term.

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

P(Mj|θ) = θk j(1 − θ)k−k j , (2.14)

where k j is the number of covariates in Mj, and the hyperparameter θ ∈ (0, 1) has the
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interpretation of the common probability that a given variable is independently included.

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

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

to each possible number of covariates or model size (Scott and Berger, 2010). Forte et al.

(2018) state that using a fixed value of θ 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 θ increases the flexibility of the prior and reduces the dependence of

posterior and predictive results (including model probabilities) on prior assumptions. They

suggest the use of a binomial-beta prior over the model space, θ ∼ Beta(1, b), that for b = 1

reduces to the uniform prior on θ. Therefore, in this Chapter we make use of the random

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

2.3.4 Summaries of the posterior distribution and model aver-
aged inference

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

so that it would be very difficult to discriminate among the different models, since all of

then would have very low probabilities. An interesting summary is the posterior inclusion

probabilities (PIPs) of each covariate, defined as:

P(xr|y) = ∑
xr∈Mj

P(Mj|y), i = 1, ..., k. (2.15)

These should be interpreted as the probability of a variable of being included in the true

model for explaining the response variable. According to Raftery (1995), evidence for a

regressor with a PIP 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 ∆ (assuming it has the same meaning across all models). Suppose ∆̂ is
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the estimate of ∆. Then, the model averaged estimate of ∆ is

∆̂ = ∑
Mj

∆̂P(Mj|y). (2.16)

Similarly, the entire posterior distribution of ∆ would be:

P(∆|y) = ∑
Mj

P(∆|Mj, y)P(Mj|y), (2.17)

Consequently, if ∆ refers to the regression coefficients (βr):

P(βr|Y) = ∑
Mj

P(βr|Mj, y)P(Mj|y). (2.18)

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).

2.3.5 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 re-normalized estimators. The searching procedure of this last

group could bias the estimation. To implement the described variable selection approach,

we use the R package BayesVarSel. In particular, we apply the function GibbsBvs to obtain

approximations to the PIP of the covariates, using a Markov Chain Monte Carlo (MCMC)

technique, as proposed by George and McCulloch (1997).
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2.4 Data and empirical results

2.4.1 Data

In our BMA analysis, we choose from 48 different variables that were available for the 27

FDI destinations and the period 1996-2017 those covariates that are found to have a relatively

high inclusion probability. In the group of 48 potential variables we have included those

that have been previously considered in the theoretical and/or empirical literature on the

determinants of FDI (see Table 2.1), as well as others that may be proxies for them and that

are available for the whole group of countries.

One potential disadvantage of using such a large number of potential explanatory variables

in a group including heterogeneous countries is that the number of covariates with high

inclusion probability increases. This problem is common to both Bayesian and Frequentist

approaches, but becomes very relevant in this instance as our aim is to select and discriminate

among potential FDI determinants. In order to identify more homogeneous groups we have

analized, in addition to the complete group of 27 destination countries, also smaller groups

including developed, emerging, EU and East Asian countries. In Table 2.2 we enumerate

the countries included in the different groups considered in our analysis. Table 2.3 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 this Chapter10.

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

dependent variable11 and high correlation with other covariates12. To ease the discussion of

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

10For more information about fixed effects estimation in panel data, see Fernández-Val and Weidner (2016,
2018) and Weidner and Zylkin (2019).

11Japan's annual OFDI 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.

12Japanese 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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Table 2.2: Groups of countries

Groups
of countries

Countries included
Number
of countries

Whole group Australia, Belgium, Brazil, Canada, China, France, Germany, India,
Indonesia, Islamic Republic of Iran, Italy, Malaysia, Mexico, Netherlands,
New Zealand, Philippines, Republic of Korea, Russian Federation, Saudi
Arabia, South Africa, Spain, Sweden, Switzerland, Thailand, United
Arab Emirates, United Kingdom and United States.

27

Developed
countries

Australia, Belgium, Canada, France, Germany, Italy, Netherlands, New
Zealand, Republic of Korea, Spain, Sweden, Switzerland, United King-
dom and United States.

14

Emerging
countries

Brazil, China, India, Indonesia, Islamic Republic of Iran, Malaysia, Mex-
ico, Philippines, Russian Federation, Saudi Arabia, South Africa, Thai-
land and United Arab Emirates

13

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

8

East Asian
countries

China, Indonesia, Malaysia, Philippines, Republic of Korea and Thailand. 6

NOTES: We exclude from our sample the micro-states where US MNCs invests 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 country (see Blanchard and Acalin (2016)).
These are the cases of Hong Kong, Luxembourg and Singapore.
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2.4.2 Empirical results

The results for the different country-groups analyzed are presented in Table 2.4. The PIPs

and the posterior means of the different groups and estimations are obtained from the

best 100,000 models using the Gibbs sampling. This number of iterations guarantees PIPs

convergence, as they stabilize long before, at around 20,000 iterations, which is the maximum

that the R-function GibbsBvs allows to elaborate the plots (see Appendix 2.A, Figure 2.A.1).

Following the same order as in Table 2.3, 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), 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 PIPs in Appendix 2.B. It is important to highlight that

the posterior means are averages of the coefficients of the best 100,000 models taking into

account their posterior probabilities (see equation 2.18). However, they are still illustrative

as they provide the mean effect of the covariate on Japanese OFDI 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 market size and population measures.

The lagged host country's real GDP is found to be a potential determinant of Japanese OFDI

for the whole group, 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,

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 group, developed and emerging countries, its average coefficient is



2.4. Data and empirical results 41

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 market, the skill level of the host country is a potential

determinant of Japanese OFDI for the whole group. Its positive sign would mean that

Japanese MNCs are attracted by countries with larger skilled labour endowments, strategy

consistent with resource-seeking FDI (VFDI). Moreover, it could also be related with strategic

asset-seeking FDI, where MNCs acquire human capital and skilled labour to access foreign

pools of knowledge and technologies with the aim to augment their existing ownership

advantages. We obtain more precise results 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). Blonigen et al. (2003) found a similar

result. On the other hand, the human capital index (HCI) of the host country reduces Japan's

OFDI 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 undertake 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 investment openness, all those that are found

to be robust have a positive sign. This means that trade and FDI have been complements

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 feedback

effects between FDI liberalization and trade. This positive effect is described by Brainard

(1997). For the Spanish case, Camarero and Tamarit (2004) also found complementarity

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 countries. The only



42 Chapter 2 Japan's FDI drivers in a time of financial uncertainty

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 market 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 purpose of this Chapter: the

measures 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. Concerning the investment

freedom index of the host country, this is a robust determinant for Japanese OFDI 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 measure

of banking efficiency and independence of the financial sector from the government, is a

potential determinant of Japan's OFDI for the whole group, as well as for 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 OFDI is positively

influenced by the degree of development of the host country. Finally, the Chinn-Ito index of the

host country is found to be another potentially robust determinant of Japanese OFDI. Its sign,

as expected, is positive for the whole group and emerging countries, as a larger value in this

index means a higher degree of capital account openness. However, it displays a negative

effect for the East Asian countries. This result could seem counter-intuitive. However, there

are several reasons that could explain this sign. According to Gochoco-Bautista et al. (2010),

in the early 1990s, many Asian economies began to liberalize their capital accounts. It was

recognized that capital restrictions were to be relaxed gradually and only after an economy

had first undergone the necessary structural reforms to liberalize other markets and fulfill

certain prerequisites such as well-developed financial markets, high-quality institutions,

good governance, sound macroeconomic policies, and trade integration (Asian Development

Bank and ASEAN, 2013). Policy makers in Asia were worried that unabated and large
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inflows could endanger financial stability by creating asset bubbles in the nontradeables

sector, given shallow and underdeveloped domestic capital markets. These fears were

validated when the Asian financial crisis hit in 1997. In fact, according to Wang (2007), a

premature capital account liberalization was the direct cause of various financial crises in

these countries. Consequently, most East Asian countries imposed tight capital controls

during the Asian Crisis which started in 1997 and the Great Recession which arised in

2008. Indeed, coinciding with such periods, the Chinn-Ito index has experienced several

falls in these countries. Currently, ASEAN countries maintain several classes of restrictions

that may currently be providing legitimate safeguards against speculation and prevent the

buildup of financial sector risk (Almekinders et al., 2015). Another reason for this result is

that without adequate capital controls, capital inflows would cause the domestic currency to

appreciate in real terms and make their countries' exports uncompetitive (Gochoco-Bautista

et al., 2010). As a consequence, GVCs linkages of Japanese firms with East Asian countries

would be weakened, reducing incentives for OFDI. Thus, OFDI from Japan is motivated by

a moderate capital account openness of the East Asian countries with the aim to minimize

macroeconomic and financial risks, given their underdeveloped financial markets, as well

as strengthen the GVCs of Japanese companies. Therefore, the results for this group of

variables confirm our hypothesis, that in order to attract Japanese OFDI (as well as OFDI

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 quality variables, the results concerning the potential covariates

for the whole group point in different directions, probably due to the high degree of

heterogeneity 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),

Chiappini (2014), Kinoshita and Campos (2003), and Hyun (2006)). However, for emerging

and East Asian countries the control of corruption index at 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), MNCs might be willing to accept paying bribes in

order to speed up the bureaucratic processes to obtain the legal permissions for setting up a
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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.

Regarding macroeconomic and financial instability/stability, the inflation level of the host

country measured by the annual change of the CPI is a relevant OFDI determinant for

the whole group and emerging countries. Its posterior mean is negative, as an increase

in the inflation level could be indicative of higher macroeconomic risk. Moreover, the

monetary freedom index is a potential FDI determinant as well, with negative sign for the

emerging economies. This sign is capturing that these countries are more prone to suffer

price instability and inflationary episodes, and price controls (lower monetary freedom) can

be a tool for control these macroeconomic risks. In the same line, World Bank Group (2020)

points out that in emerging and developing countries, price controls on goods are often

imposed to serve social and economic objectives. They may be part of government efforts

to protect vulnerable consumers, by addressing market failures or subsidizing the cost of

essential goods. Thus, certain degree of price controls in emerging countries could attract

Japanese OFDI.

As for the measures of communications infrastructure, Telephone is a robust covariate for

the whole group, 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 group, as well as for developed and emerging countries. Its posterior mean

is positive for developed countries, an effect consistent with resource seeking FDI (VFDI).

On the other hand, it is negative for the whole group and for emerging countries, that may

seem counter-intuitive. However, according to Khayat (2017), who studied the location

determinants of FDI in Middle East North Afric (MENA) countries13, abundant oil and gas

13These 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.



2.4. Data and empirical results 45

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 group 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 OFDI determinant

with negative sign for both the whole group and emerging countries. This result is similar

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

In order to complete our analysis, we check the robustness of our results using Ordinary

Least Squares (OLS) and Pseudo Poisson Maximum Likelihood (PPML) estimators in

Appendices 2.C and 2.D, respectively. The findings obtained are similar.



Ta
bl

e
2.

4:
Em

pi
ri

ca
lr

es
ul

ts

W
ho

le
gr

ou
p

D
ev

el
op

ed
co

un
tr

ie
s

Em
er

gi
ng

co
un

tr
ie

s
EU

co
un

tr
ie

s
Ea

st
A

si
an

co
un

tr
ie

s

V
ar

ia
bl

es
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
M

ar
ke

t
si

ze
an

d
po

pu
la

ti
on

Lo
gL

ag
R

ea
lG

D
P

0.
64

4
0.

46
9

(0
.4

05
)

0.
05

8
-0

.0
04

(0
.1

53
)

0.
87

4
1.

09
4

(0
.5

43
)

0.
31

8
-0

.5
67

(0
.9

43
)

1
1.

42
8

(0
.2

59
)

Lo
gR

ea
lG

D
Pd

iff
0.

05
9

0.
00

0
(0

.0
26

)
0.

07
9

-0
.0

46
(0

.2
4)

0.
05

5
0.

00
2

(0
.0

41
)

0.
10

9
0.

18
5

(0
.6

63
)

0.
02

4
0.

00
0

(0
.0

20
)

R
ea

lG
D

Pg
ro

w
th

0.
09

7
0.

00
0

(0
.0

01
)

0.
12

7
-0

.0
01

(0
.0

03
)

0.
06

0
0.

00
0

(0
.0

00
)

0.
07

8
0.

00
0

(0
.0

01
)

0.
95

3
0.

00
4

(0
.0

02
)

U
rb

an
Po

pu
la

ti
on

0.
12

4
-0

.0
01

(0
.0

03
)

0.
87

2
0.

02
4

(0
.0

12
)

0.
54

2
-0

.0
09

(0
.0

10
)

0.
75

5
0.

03
0

(0
.0

20
)

0.
35

6
-0

.0
06

(0
.0

09
)

Li
fe

Ex
pe

ct
an

cy
0.

99
8

0.
05

0
(0

.0
12

)
0.

94
0

0.
07

8
(0

.0
30

)
0.

57
1

0.
01

9
(0

.0
19

)
0.

06
4

0.
00

2
(0

.0
14

)
0.

06
8

0.
00

2
(0

.0
15

)
O

ld
D

ep
en

de
nc

yR
at

io
0.

06
9

0.
00

0
(0

.0
02

)
0.

05
1

0.
00

0
(0

.0
03

)
0.

16
2

-0
.0

07
(0

.0
22

)
0.

05
2

0.
00

0
(0

.0
03

)
0.

95
3

0.
11

0
(0

.0
42

)
La

bo
ur

m
ar

ke
t

Ed
uc

Le
ve

l
0.

24
4

-0
.0

11
(0

.0
23

)
0.

08
1

-0
.0

03
(0

.0
18

)
0.

09
9

-0
.0

04
(0

.0
18

)
0.

07
4

0.
00

5
(0

.0
27

)
0.

05
2

-0
.0

02
(0

.0
12

)
Sk

ill
Le

ve
l

0.
65

6
0.

00
4

(0
.0

03
)

0.
34

7
0.

00
2

(0
.0

03
)

0.
07

0
0.

00
0

(0
.0

02
)

0.
19

9
0.

00
2

(0
.0

04
)

0.
04

5
0.

00
0

(0
.0

02
)

H
C

I
0.

08
9

-0
.0

10
(0

.0
59

)
0.

06
2

0.
01

3
(0

.0
91

)
0.

09
1

-0
.0

19
(0

.0
94

)
0.

04
5

0.
00

8
(0

.1
10

)
0.

71
0

-0
.8

14
(0

.6
11

)
Ed

uc
Le

ve
ld

iff
0.

07
6

-0
.0

03
(0

.0
52

)
0.

26
6

-0
.0

39
(0

.2
80

)
0.

10
5

0.
00

6
(0

.1
04

)
0.

22
7

-0
.3

18
(1

.6
23

)
0.

03
7

0.
00

1
(0

.0
56

)
Sk

ill
Le

ve
ld

iff
0.

09
4

0.
00

5
(0

.0
45

)
0.

41
9

-0
.0

06
(0

.0
71

)
0.

40
7

0.
00

9
(0

.0
61

)
0.

70
6

-0
.8

66
(0

.7
09

)
0.

04
9

0.
00

1
(0

.0
22

)
Lo

gR
ea

lG
D

Pd
iff

*E
du

cL
ev

di
ff

0.
07

3
0.

00
0

(0
.0

04
)

0.
26

5
0.

00
0

(0
.0

22
)

0.
11

0
0.

00
0

(0
.0

08
)

0.
22

2
0.

02
2

(0
.1

30
)

0.
03

3
0.

00
0

(0
.0

04
)

Lo
gR

ea
lG

D
Pd

iff
*S

ki
llL

ev
di

ff
0.

09
2

0.
00

0
(0

.0
04

)
0.

43
8

0.
00

1
(0

.0
06

)
0.

40
5

0.
00

0
(0

.0
05

)
0.

71
1

0.
07

0
(0

.0
57

)
0.

04
8

0.
00

0
(0

.0
02

)
Lo

gP
op

ul
at

io
nD

en
si

ty
0.

07
1

0.
00

0
(0

.0
88

)
0.

07
1

-0
.0

59
(0

.4
92

)
0.

14
1

0.
07

9
(0

.2
71

)
0.

16
6

-0
.5

79
(1

.5
04

)
0.

19
2

-0
.4

16
(0

.9
91

)
Tr

ad
e

an
d

in
te

rn
at

io
na

l
op

en
ne

ss
Lo

gJ
ap

Ex
po

rt
s

0.
58

8
0.

13
6

(0
.1

35
)

0.
04

2
0.

00
1

(0
.0

23
)

0.
12

3
0.

01
9

(0
.0

67
)

0.
03

9
0.

00
2

(0
.0

35
)

0.
12

8
0.

02
6

(0
.0

83
)

Lo
gJ

ap
Im

po
rt

s
0.

37
5

0.
08

9
(0

.1
32

)
0.

10
6

0.
02

1
(0

.0
76

)
0.

14
4

0.
02

8
(0

.0
86

)
0.

05
6

0.
01

0
(

0.
05

5)
0.

34
5

0.
11

0
(0

.1
66

)
Lo

g2
La

gJ
ap

Tr
ad

e
0.

99
1

0.
45

0
(0

.1
23

)
0.

72
5

0.
27

6
(0

.2
00

)
0.

31
2

0.
09

0
(0

.1
53

)
0.

03
7

0.
00

0
(0

.0
40

)
0.

23
2

0.
06

1
(0

.1
28

)
Tr

ad
eO

pe
nn

es
s

0.
52

2
0.

00
1

(0
.0

01
)

0.
22

2
0.

00
1

(0
.0

02
)

0.
70

2
0.

00
2

(0
.0

02
)

0.
07

5
0.

00
0

(0
.0

01
)

0.
03

8
0.

00
0

(0
.0

00
)

Tr
ad

eF
re

ed
om

0.
51

6
0.

00
2

(0
.0

02
)

0.
56

3
0.

00
7

(0
.0

08
)

0.
06

2
0.

00
0

(0
.0

01
)

0.
48

1
0.

01
0

(0
.0

12
)

0.
02

6
0.

00
0

(0
.0

00
)

R
TA

0.
25

0
0.

37
5

(1
.1

03
)

0.
04

8
-0

.0
14

(0
.3

56
)

0.
13

6
0.

03
6

(0
.3

77
)

0.
52

0
1.

22
8

(2
.0

64
)

R
TA

*L
og

La
gR

ea
lG

D
P

0.
26

5
-0

.0
34

(0
.0

94
)

0.
04

9
0.

00
1

(0
.0

30
)

0.
14

4
-0

.0
05

(0
.0

33
)

0.
47

1
-0

.1
00

(0
.1

79
)

K
O

FS
oG

Id
f

0.
09

9
0.

00
0

(0
.0

02
)

0.
07

1
0.

00
0

(0
.0

02
)

0.
36

2
0.

00
5

(0
.0

08
)

0.
04

8
0.

00
0

(
0.

00
2)

0.
03

8
0.

00
0

(0
.0

01
)

In
ve

st
m

en
t

op
en

ne
ss

In
ve

st
m

en
tF

re
ed

om
0.

26
0

-
0.

00
1

(0
.0

01
)

0.
71

7
0.

00
4

(0
.0

03
)

0.
10

4
0.

00
0

(0
.0

01
)

0.
04

3
0.

00
0

(0
.0

01
)

0.
13

2
0.

00
0

(0
.0

01
)

Fi
na

nc
ia

lF
re

ed
om

0.
99

9
0.

00
5

(0
.0

01
)

0.
04

8
0.

00
0

(0
.0

00
)

0.
99

8
0.

00
8

(0
.0

02
)

0.
04

8
0.

00
0

(0
.0

01
)

0.
89

8
0.

00
4

(0
.0

02
)

C
hi

nn
-I

to
In

de
x

0.
48

4
0.

00
1

(0
.0

01
)

0.
13

6
0.

00
0

(0
.0

01
)

0.
73

6
0.

00
3

(0
.0

02
0.

04
6

0.
00

0
(0

.0
01

)
0.

65
5

-0
.0

02
(0

.0
02

)
BI

T
0.

14
6

-0
.0

16
(0

.0
45

)
0.

05
0

-0
.0

01
(0

.0
31

)
0.

07
4

-0
.0

08
(0

.0
48

)
0.

03
0

-
0.

00
1

(0
.0

13
)



W
ho

le
gr

ou
p

D
ev

el
op

ed
co

un
tr

ie
s

Em
er

gi
ng

co
un

tr
ie

s
EU

co
un

tr
ie

s
Ea

st
A

si
an

co
un

tr
ie

s

V
ar

ia
bl

es
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
PI

P
Po

st
er

io
r

m
ea

n
(s

d)
In

st
it

ut
io

na
l

qu
al

it
y

Vo
ic

eA
cc

ou
nt

ab
ili

ty
0.

39
5

-0
.0

53
(0

.0
77

)
0.

04
2

0.
00

1
(0

.0
28

)
0.

20
8

-0
.0

31
(0

.0
74

)
0.

03
9

0.
00

2
(0

.0
42

)
0.

23
0

-0
.0

27
(0

.0
55

)
Po

lit
ic

al
St

ab
ili

ty
0.

07
0

0.
00

0
(0

.0
10

)
0.

03
9

0.
00

0
(0

.0
10

)
0.

06
5

0.
00

1
(0

.0
14

)
0.

08
2

0.
00

7
(0

.0
28

)
0.

03
1

0.
00

0
(0

.0
06

)
G

ov
er

nm
en

tE
ff

ec
ti

ve
ne

ss
0.

07
1

-0
.0

02
(0

.0
18

)
0.

04
7

-0
.0

02
(0

.0
17

)
0.

08
7

-0
.0

09
(0

.0
40

)
0.

12
7

0.
02

0
(0

.0
61

)
0.

03
2

-0
.0

01
(0

.0
18

)
R

eg
ul

at
or

yQ
ua

lit
y

0.
94

1
0.

21
8

(0
.0

87
)

1
0.

41
8

(0
.0

73
)

0.
06

5
0.

00
1

(0
.0

28
)

0.
95

5
0.

38
3

(0
.1

32
)

0.
06

0
-0

.0
06

(0
.0

26
)

C
on

tr
ol

C
or

ru
pt

io
n

1
-0

.2
67

(0
.0

58
)

0.
03

9
0.

00
1

(0
.0

17
)

1
-0

.3
44

(0
.0

72
)

0.
03

9
0.

00
0

(0
.0

21
)

0.
57

0
-0

.1
14

(0
.1

08
)

R
ul

eL
aw

0.
50

1
0.

09
8

(0
.1

15
)

0.
05

4
-0

.0
04

(0
.0

33
)

0.
09

5
0.

01
0

(0
.0

46
)

0.
05

6
-0

.0
07

(0
.0

42
)

0.
03

4
-0

.0
01

(0
.0

17
)

Pr
op

er
ty

R
ig

ht
s

0.
17

4
0.

00
0

(0
.0

01
)

0.
99

0
0.

00
8

(0
.0

02
)

0.
05

8
0.

00
0

(0
.0

00
)

0.
80

7
0.

00
8

(0
.0

05
)

0.
10

1
0.

00
0

(0
.0

01
)

G
ov

er
nm

en
tI

nt
eg

ri
ty

0.
27

0
-0

.0
01

(0
.0

01
)

0.
17

2
-0

.0
01

(0
.0

01
)

0.
08

0
0.

00
0

(0
.0

02
)

0.
16

9
-0

.0
01

(0
.0

01
)

0.
02

8
0.

00
0

(0
.0

00
)

M
ac

ro
ec

on
om

ic
an

d
fin

an
ci

al
st

ab
il

it
y

U
ne

m
pl

oy
m

en
t

0.
21

4
-0

.0
02

(0
.0

05
)

0.
25

9
-0

.0
04

(0
.0

09
)

0.
06

6
-0

.0
01

(0
.0

04
)

0.
11

6
-0

.0
01

(0
.0

04
)

0.
13

6
-0

.0
04

(0
.0

11
)

In
fla

ti
on

G
D

PD
ef

0.
08

0
0.

00
0

(0
.0

01
)

0.
15

9
-0

.0
03

(0
.0

07
)

0.
08

9
0.

00
0

(0
.0

01
)

0.
03

8
0.

00
0

(0
.0

03
)

0.
02

8
0.

00
0

(0
.0

00
)

In
fla

ti
on

C
PI

0.
97

2
-0

.0
08

(0
.0

03
)

0.
20

1
-0

.0
05

(0
.0

11
)

0.
91

4
-0

.0
07

(0
.0

03
)

0.
05

1
-0

.0
01

(0
.0

04
)

0.
05

2
0.

00
0

(0
.0

01
)

M
on

et
ar

yF
re

ed
om

0.
08

1
0.

00
0

(0
.0

00
)

0.
06

2
0.

00
0

(0
.0

01
)

0.
59

3
-0

.0
02

(0
.0

02
)

0.
04

0
0.

00
0

(0
.0

01
)

0.
17

1
-0

.0
01

(0
.0

02
)

W
U

I
0.

17
9

0.
06

2
(0

.1
62

)
0.

05
8

0.
01

4
(0

.0
86

)
0.

05
6

0.
00

0
(0

.0
74

)
0.

04
6

0.
01

3
(0

.0
97

)
0.

02
6

-0
.0

03
(0

.0
41

)
C

om
m

un
ic

at
io

ns
in

fr
as

tr
uc

tu
re

Te
le

ph
on

e
1

-0
.0

15
(0

.0
02

)
1

-0
.0

13
(0

.0
02

)
0.

33
4

-0
.0

03
(0

.0
06

)
1

-0
.0

20
(0

.0
03

)
0.

05
9

0.
00

0
(0

.0
01

)
C

el
lu

la
r

0.
39

5
0.

00
3

(0
.0

01
)

0.
17

3
0.

00
0

(0
.0

01
)

0.
95

1
0.

00
3

(0
.0

01
)

0.
14

9
0.

00
0

(0
.0

01
)

0.
28

6
0.

00
1

(0
.0

01
)

In
te

rn
et

0.
60

8
0.

00
2

(0
.0

01
)

0.
07

8
0.

00
0

(0
.0

01
)

0.
10

3
0.

00
0

(0
.0

01
)

0.
98

2
0.

00
7

(0
.0

03
)

0.
03

9
0.

00
0

(0
.0

00
)

N
at

ur
al

re
so

ur
ce

s
O

ilR
en

ts
0.

15
2

-0
.0

01
(0

.0
03

)
0.

05
0

-0
.0

01
(0

.0
15

)
0.

06
3

0.
00

0
(0

.0
01

)
0.

20
9

-0
.0

68
(0

.1
50

)
0.

07
2

0.
00

1
(0

.0
05

)
G

as
R

en
ts

0.
90

8
-0

.0
68

(0
.0

31
)

0.
53

4
0.

06
4

(0
.0

67
)

1
-0

.1
32

(0
.0

26
)

0.
03

5
0.

00
0

(0
.0

20
)

0.
03

1
0.

00
0

(0
.0

11
)

G
ov

er
nm

en
t

Si
ze

Fi
sc

al
Fr

ee
do

m
0.

14
5

0.
00

0
(0

.0
01

)
0.

07
3

0.
00

0
(0

.0
01

)
0.

14
1

-0
.0

01
(0

.0
02

)
0.

11
8

-0
.0

01
(0

.0
02

)
0.

06
2

0.
00

0
(0

.0
02

)
G

ov
er

nm
en

tS
pe

nd
in

g
0.

07
9

0.
00

0
(0

.0
00

)
0.

12
7

0.
00

0
(0

.0
01

)
0.

07
0

0.
00

0
(0

.0
01

)
0.

06
2

0.
00

0
(0

.0
01

)
0.

02
6

0.
00

0
(0

.0
01

)
B

us
in

es
s

Fr
ee

do
m

Bu
si

ne
ss

Fr
ee

do
m

0.
78

0
-0

.0
03

(0
.0

02
)

0.
11

1
0.

00
0

(0
.0

01
)

0.
98

2
-0

.0
07

(0
.0

02
)

0.
03

9
0.

00
0

(0
.0

00
)

0.
03

9
0.

00
0

(0
.0

00
)

Ex
ch

an
ge

R
at

e
N

om
in

al
Ex

ch
an

ge
R

at
e

0.
15

4
0.

00
0

(0
.0

00
)

0.
04

6
0.

00
0

(0
.0

00
)

0.
14

4
0.

00
0

(0
.0

00
)

0.
03

6
0.

00
0

(0
.0

00
)

0.
18

0
0.

00
0

(0
.0

01
)

N
O

T
ES

:s
d=

st
an

da
rd

de
vi

at
io

n.
Th

e
du

m
m

ie
s

R
TA

an
d

BI
T

ar
e

no
t

in
cl

ud
ed

in
EU

co
un

tr
ie

s.
It

is
be

ca
us

e
th

ey
ar

e
co

ns
ta

nt
in

su
ch

ca
se

s.



48 Chapter 2 Japan's FDI drivers in a time of financial uncertainty

2.5 Conclusions

Japan has become one of the most important reference investors for many countries and

MNCs for the last thirty years. Therefore, the analysis of the Japanese OFDI determinants is

a matter of increasing academic and political interest.

In this Chapter, we select from a large set of 48 explanatory variables those that are robust

determinants of Japanese OFDI 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 uncertainty

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, BMA techniques are very suitable

for this particular case. Our analysis discriminates between different country subgroups,

looking for more homogeneous 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 18 variables out of the 48 potential

covariates. The number of selected covariates decreases as the groups of countries become

more homogeneous, pointing to relatively more parsimonious models: 9 variables for

developed countries, 12 in the emerging countries group, and for the EU and East Asian

countries 7 and 9, respectively. The main findings suggest, first, that Japanese OFDI

can be explained by a wide variety of variables, including market size and population,

labour market, trade, investment, institutions, macroeconomic factors, communications

infrastructure, natural resources and business freedom measures. Second, for all the

country-groups considered, Japan's OFDI is explained by both horizontal and vertical

motives. However, in developed and EU countries, HFDI strategies prevail, while in

emerging and East Asian countries VFDI motives associated to the development of GVCs

and the segmentation of international production predominate. Third, the role played by the

quality of institutions differs depending on the country group analysed. It attracts Japanese
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OFDI in the first two groups, whereas it becomes a deterrent factor in the other two. Fourth,

the presence of covariates related to investment openness, for all country groups, confirms

our hypothesis on the relevance of financial development to maintain the level of Japanese

investment abroad. This factor seems to be crucial in East Asian countries, where financial

markets have not reached yet a desirable level of development. Under these circumstances,

an excessive capital account liberalization could, instead of attracting, deterring FDI from

Japan. Finally, another result common to all country groups is that, in the case of Japanese

OFDI stocks, there is complementarity between trade and investment.

To sum up, the results point to two clearly different motives for Japan's OFDI: in developed

countries, with similar income and resources endowment, horizontal strategies, directed

to penetrate the foreign markets prevail, whereas in developing and neighbouring Asian

countries, OFDI is related to vertical strategies.
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Appendices

2.A Trace of posterior inclusion probabilities

The following trace plots are obtained from 20,000 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 2.A.1: Trace estimation by groups of countries

(a) Whole group

(b) Developed countries (c) Emerging countries

(d) EU countries (e) East Asian countries
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2.B Posterior inclusion probabilities

The next Figure shows the PIP of each variable by group of countries. The covariates

considered robust, which are those whose PIP is higher than 0.5, are marked in blue.

Figure 2.B.1: Posterior inclusion probabilities by groups of countries

(a) Whole group

(b) Developed countries
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(c) Emerging countries

(d) EU countries

(e) East Asian countries
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2.C Robustness check: estimating the determinants of Japanese
FDI using log-linear models

In this Appendix, we estimate the log-linear models for every group of countries studied in

this Chapter 2. We start from the variables found to be robust in our BMA analysis. The

results are presented in Table 2.C.1. We include country and year fixed effects to control

for unobserved heterogeneity and multilateral resistance. All our specifications pass the

Ramsey Regression Equation Specification Error Test (RESET) test, that we apply as a general

misspecification test.

Although in some cases, the coefficients are slightly different from the posterior mean

obtained in the BMA analysis. The reason for this is that the BMA analysis computes the

mean from the best 100,000 models calculated by combining the 48 candidate variables. In

our case, we just apply the OLS algorithm to the variables. In addition, we have re-scaled

some variables from 0 to 100 for a more straightforward interpretation, as in the case of

some labor and institutional indexes. Nonetheless, the main findings are similar. The

results suggest that both horizontal and vertical strategies are present in all country groups.

However, HFDI is more important in developed and EU countries, whereas VFDI prevails

in emerging East Asian groups. Additionally, better institutional quality attracts Japanese

OFDI for developed and emerging countries, whereas the opposite is true for the other two.

Moreover, regarding investment openness, our variables included in this analysis confirm

that OFDI from Japan is mainly attracted to countries with more developed financial markets.

Finally, there is complementarity between trade and Japanese OFDI, the same we found in

the BMA analysis.
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Table 2.C.1: Linear estimations

Variables
Whole
group

Developed
countries

Emerging
countries

EU
countries

East Asian
countries

LogLagRealGDP 0.567*** 0.914*** 0.821***
(0.134) (0.245) (0.258)

RGDPgrowth 0.008***
(0.002)

UrbanPopulation 0.035** -0.038*** 0.042***
(0.015) (0.014) (0.014)

OldDependencyRatio 0.288***
(0.033)

SkillLevel -0.009**
(0.004)

HCI -0.132***
(0.016)

TradeOpenness 0.006** 0.007***

(0.002) (0.002)

TradeFreedom 0.067*
(0.037)

RTA 0.178**
(0.086)

ChinnItoIndex 0.006** 0.007** -0.003*
(0.002) (0.003) (0.002)

InvestmentFreedom 0.007**
(0.004)

ControlCorruption -0.022* -0.029***
(0.011) (0.005)

RegulatoryQuality 0.017** 0.048*** 0.061***
(0.007) (0.009) (0.016)

InflationCPI -0.013** -0.017***
(0.006) (0.006)

BusinessFreedom -0.011*** -0.016***
(0.003) (0.004)

Telephone -0.015***
(0.005)

Internet 0.011**
(0.005)

RESET test 0.104 0.207 0.925 0.606 0.398
N ◦ of observations 648 336 312 192 144
NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. Robust standard errors are
in parenthesis.
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2.D Robustness check: estimating the determinants of Japanese
FDI using Pseudo Poisson Maximum Likelihood models

In this Appendix, instead a log-linear approximation we use their multiplicative form for

every country group. Recent contributions in trade and investment literature argue that

when the gravity equation is applied, the OLS estimation can lead to biased results in the

presence of heteroskedasticity. In this Section, for the sake of comparison with our Bayesian

results, we apply the PPML as suggested by Silva and Tenreyro (2006). We start from the

variables considered robust in our BMA analysis. The results are presented in Table 2.D.1.

We include country and year fixed effects to control for unobserved heterogeneity and

multilateral resistance. All our specifications pass the RESET test. However, the selected

variables slightly differ from those chosen in Appendix 2.C. The reason is that some variables

considered in the log-linear model are not significant in their multiplicative form or do not

pass the specification test.

As explained in Appendix 2.C, in some cases, the coefficient of the variables can slightly

differ from the posterior mean of the BMA analysis. However, we obtain similar findings. As

in previous cases, both HFDI and VFDI are present in all country groups. However, HFDI

has a more relevant role in developed countries, whereas VFDI prevails in the emerging, EU,

and East Asian groups. In this analysis, no robust market size variable was significant or

passed the RESET test for the EU countries. Furthermore, more institutional quality attracts

Japanese OFDI in developed and EU countries, whereas the opposite is true in emerging

and East Asian countries. Moreover, regarding investment openness, our variable included

in this analysis confirms that OFDI from Japan goes to countries with more developed

financial markets. Finally, we find complementarity between trade and Japanese OFDI.
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Table 2.D.1: PPML estimations

Variables
Whole
group

Developed
countries

Emerging
countries

EU
countries

East Asian
countries

LogLagRealGDP 0.585*** 1.008*** 0.410***
(0.101) (0.219) (0.158)

RGDPgrowth 0.006***
(0.002)

UrbanPopulation 0.023** -0.027***
(0.010) (0.010)

LifeExpectancy 0.078**
(0.035)

OldDependencyRatio 0.184***
(0.026)

SkillLevel -0.008**
(0.003)

SkillLeveldiff 0.022***
(0.008)

HCI -0.110***
(0.016)

TradeOpenness 0.008*** 0.008***
(0.001) (0.001)

LogJapanExports 0.782***
(0.112)

FinancialFreedom 0.004*** 0.006**
(0.002) (0.003)

ControlCorruption 0.019*** -0.014* -0.031***
(0.005) (0.008) (0.005)

PropertyRights 0.012** 0.015**
(0.005) (0.007)

Telephone -0.030***
(0.008)

Internet 0.005**
(0.002)

Cellular 0.006***
(0.001)

RESET test 0.187 0.223 0.286 0.720 0.127
N ◦ of observations 648 336 312 192 144
NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. Robust standard errors are
in parenthesis.
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Is there a euro effect in the drivers of
US FDI? New evidence using Bayesian
model averaging techniques
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3.1 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 the role of the deepening of the EU and, in particular, the creation of

the EA, have had on FDI.

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 EA. 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.

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, mostly

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 et al. (2008) and

Neary (2009) suggest that the Single Market programme and the euro adoption should be

positive for intra-EA VFDI due to the pro-trade effects of the Single Market integration and

euro launching, but should discourage intra-EA 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 Chapter, we differ from most of the previous literature in that we analyze the

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 EA membership ranges between 21
and 44 percentage points. However, these studies consider different periods and different sets of 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).
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magnitude and determinants of FDI with a special focus on the euro effect from a third-

country perspective, namely, the FDI coming from the US, the most prominent investor in

the EU from a historical standpoint. We show the US OFDI stock in the EU in Figure 3.1.

We can observe that American investment has progressively grown for the last 35 years.

Moreover, this path has been more accentuated since the beginning of the XXI century. In

2019, the US OFDI stock in the EU was about 3,500 billion US dollars.

Figure 3.1: FDI outward stock from the United States in the EU

Source: Own elaboration. Data obtained from Bureau of Economic Analysis (BEA).

The analysis of the factors driving FDI into the EU from third countries, and especially 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 (European Comission, 2019). Second, from an economic policy point of

view, 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 period

of low growth prospects, FDI is becoming increasingly important as a potential driver of
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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 as well now. The EU has one of the world's most open investment regimes, as

acknowledged by the OECD in its IP/19/2088 investment restrictiveness index. In terms of

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

assets controlled (61.8%). They started investing since the creation 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 the Second World War as EU members have grown in parallel

with the upsurge of global supply chains and 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 2019, the largest destinations in the EU for US

investment were the Netherlands ($810 billion), the UK ($830 billion), Luxembourg ($751

billion), Ireland ($398 billion). and Germany ($151 billion). As displayed in Figure 3.2, those

destinations have traditionally been the main recipients of US OFDI in this region.

3See Helpman (2006).
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Figure 3.2: FDI outward stock from the United States by European Union countries

Source: Own elaboration. Data obtained from BEA.

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-EA 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, 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,
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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% (See Campos, 2019; 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.

In this Chapter, we are interested in studying the determinants of US FDI in Europe and,

in particular, the role of the euro and the process of monetary integration. But, in order to

obtain robust statistical and economic results, we also consider the rest of the countries that

receive American FDI around the world. In particular, our sample contains the stock of US

OFDI in 56 countries from 1985 to 2017, which represents the 67.2% of total US FDI stock

in 2017. We also consider EU and EA countries separately. Furthermore, to the best of our

knowledge, no previous empirical study has analyzed whether and how the introduction

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 EA. In our case, we distinguish between

both groups not only in terms of geographical criteria, but also of economic similarities.

Indeed, Bayoumi and Eichengreen (1993), Zhang and Artis (2001) and Konstantakopoulou

and Tsionas (2011) among others, found that this classification could be based on business

cycles synchronicity and common economic shocks. In the core we include Germany and

its immediate neighbouring Eurozone countries whereas in the periphery are those EA

countries which are farther from the centre, that is, those of Northern as well as the Southern

Europe. Mostly in the latter, labour costs and GDP per capita are lower. Therefore, although

both HFDI and VFDI motivations are possible in these two groups, we expect that in the

core HFDI predominates, whereas in the periphery VFDI prevail.

Moreover, we divert from previous studies by introducing several contributions in this

Chapter. First, to analyse the US OFDI determinants and the euro membership effect, instead

of just focusing on a specific regression model and on an ad hoc gravity setting, we consider

a wide set of 63 FDI potential determinants. Second, to select and assess the relative

importance of the incumbent covariates overtime we apply BMA analysis. Bayesian inference

4See, also, Dhingra et al. (2016), Bruno et al. (2016) or Treasury (2016).
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offers the tools to attach probabilities 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. 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 EBA.

More recently, Blonigen and Piger (2014) and Eicher et al. (2012) use a BMA approach

to account for model uncertainty in FDI. A third distinctive feature of our study is that

we also introduce a deeper measure to review the effect of the common currency on US

OFDI instead of using a "naive" euro dummy which simply takes the value 1 as of the

euro adoption, and 0 otherwise. According to Sondermann and Vansteenkiste (2019), the

launching of the euro was not a discrete event, but rather an on-going process which started

several years prior to the introduction of the new currency and continued also thereafter.

Consequently, we construct a variable euro that captures the whole process of monetary

integration in Europe, that is, the different stages prior to the adoption of the common

currency. Finally, to find out if the adoption of the euro has changed the drivers of US FDI,

we use our dummy euro and its interaction with other variables (see Table 3.2).

The main findings suggest that many variables considered by the previous FDI literature

are not found to be robust determinants using BMA techniques. Moreover, US OFDI is

explained by both HFDI and VFDI motives in all country groups. However, HFDI strategies

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

euro effect, the launching of the common currency seems to have played an important role

encouraging US FDI, being an important element in the integration of EA periphery to the

core. In addition, our results indicate that the adoption of the euro has favoured VFDI to

the detriment of market-seeking or HFDI.

The reminder of this Chapter is organized as follows: in Section 3.2 we briefly review the

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

hypotheses and their differences; Section 3.3 presents a summary of the BMA methodology,

while Section 3.4 describes our database and discusses the estimated results. Finally, Section

3.5 concludes.
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3.2 The underlying literature

3.2.1 Types and decisions of foreign direct investment

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

production 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 (1998, 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 arising

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 recent strands of the literature suggest other foreign investment strategies, alternatives

to HFDI and VFDI, such as the KK model (Markusen et al., 1996; Carr et al., 2001; Markusen

and Maskus, 2002). Overall, under the KK model, similarities in market size, factor endow-

ments and transport costs were determinants of HFDI, while differences in relative factor

endowments determined VFDI. The KK model has recently been extended to explain other

forms of FDI such as export-platform FDI (Ekholm et al., 2007; Bergstrand and Egger, 2007)
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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).5

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

This theory was proposed by John H Dunning in 19806, 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

maintains that FDI decisions of MNCs are determined by the interaction of three sets of

interdependent variables: Ownership, location and internalization advantages. The eclectic

paradigm reflects the economic and political features of the country or region of the investing

firms and those of destination countries, as well as the industry and the characteristics of

individual investing firms, including their objectives and strategies (Dunning, 2000). This

contextual framework leads to four types of FDI: Market-seeking FDI or HFDI, resource-

seeking FDI or VFDI, efficiency-seeking FDI and strategic asset-seeking FDI: Market-seeking

motives try 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 by acquiring specific technological competence

or qualified human capital not available at home.

In order to discriminate between competing theoretical approaches of FDI determinants, the

estimation of gravity equation has been successfully applied in the empirical literature. 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 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 theoretical

5While Markusen and Maskus (2002) KK model is about FAS, Bergstrand and Egger (2007) is about both,
FAS and proper FDI.

6See Dunning (1980).
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foundation for the gravity equations for FDI. Since Bergstrand and Egger (2007) such a

theoretical foundation does exist. They extend the 2x2x2 KK model in Markusen and

Maskus (2002), by adding an extra factor and country, and derive a specification 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 justification 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:

ASij = si(τDη1

ij )
(1−σ)(1−∈)mj (3.1)

where ASij are FAS from firm i in j; si and mj denote home and host country's market

capacity, respectively, and τDη1

ij stands for geographical distance between i and j where τ

represents the unit distance costs and η1 > 0.

Equation 3.1 can be log-linearized as

ln(ASij) = α1 + ζ1ln(si)− β1ln(Dij) + ξiln(mj) (3.2)

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.

3.2.2 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 market size,

distance, factor endowment, transportation cost, tariffs, corporate taxes, natural resources,
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institutional quality and exchange rate among others7. Consequently, a wide range of

different variables has been used in the literature.

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

terminants. The main reason for this lack of consensus 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 uncertainty

regarding the model specification itself, which might have dramatic consequences on infer-

ence. 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.

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 EBA to determine which ex-

planatory variables are "robust" and which are "fragile" FDI determinants to small changes

in the conditioning information set. The dependent variable used 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.

A methodology that was proposed earlier, known as BMA, was found to be a better method

to account for model uncertainty as part of the estimation procedure (see, for example

Raftery, 1995). 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 significant 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.8 A difficulty commonly found in this type of

7See, for example, Anderson and Wincoop (2003), Chaney (2008), Disdier and Head (2008), Head and Mayer
(2014) for surveys of the trade gravity literature.

8Obviously, 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), the current account balance
(Desbordes et al., 2018), the relationship between energy consumption and economic growth (Camarero et al.,
2015) and growth models (Fernández et al., 2001). In the present Chapter, we apply a robust probabilistic
approach to select the explanatory variables from a large set of potential candidates. 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.
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analysis is that even the most comprehensive FDI datasets contain large sections of missing

data, that happens when the researcher wants to include as many countries as possible. In

our case, this problem does not apply, as we consider only the countries with complete

information.9

More directly related to the present Chapter is the contribution of Blonigen and Piger (2014),

that 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 both FDI flows

and 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) apply the same methodology to examine the determinants of

the OFDI stock from OECD investors to 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 choose countries with whom they have established intensive trade relations and offer

qualified labour force. Other potential determinants are low wages, attractive tax rates and

resource abundance.

9If the missing data are unevenly distributed,they may create a selection bias problem that can question the
accuracy of the coefficient estimates. This problem is, notwithstanding, relevant in this literature and has been
solved using different approaches. For example, Eicher et al. (2012) who introduced Heckit BMA. 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 VFDI
was quite weak. Jordan and Lenkoski (2018) use a TBMA technique to improve the estimation of the inclusion
probabilities 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.
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3.3 Econometric methodology

3.3.1 Bayesian methods for model selection

As discussed above, two important challenges to the study of FDI determinants are, first,

the large amount of potential explanatory variables and, second, the heterogeneity of model

specifications proposed in the theoretical and empirical literature. Even if the potential effect

of these variables on FDI is known and derived from the theory, their ultimate presence in

the model 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 theoretical

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. These obstacles are associated with the assignment of the prior distribution and

the necessity of approximating the posterior distribution with a large number of potential

models. The improvement in computing capacity and the implementation of the algorithms

in widely used software have extended its academic use. In our case, we use the R package

BayesVarSel (García-Donato and Forte, 2015), which solves the implementation problems in

a user-friendly interface.

3.3.2 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 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), (3.3)
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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 OFDI stock in the host country; Xj,it is the n x k j design matrix of FDI

determinants; 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

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

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

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). (3.4)

ÿit = αj + Ẍj,itβ j + ϵ̈j,it ϵ̈j,it ∼ Nn(0, σ2 I). (3.5)

Where X̄j,i =
1
T ∑T

t=1 Xj,it; ϵ̄j,i =
1
T ∑T

t=1 ϵj,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 in M is the true model, the posterior probability of any

model is:

P(M∗
j |y) =

m∗
j (y)P(M∗

j )

∑j mj(y)P(Mj)
, (3.6)

where P(Mj) is the prior probability of Mj and mj is the integrated likelihood with respect

to the prior distribution for the parameters πj:

mj(y) =
∫

f j(y|β j, αj, σ)πj(β j, αj, σ2)dβ jdαjdσ2, (3.7)

also called the (prior) marginal likelihood.
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3.3.3 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). (3.8)

In the present Chapter, 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:

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, (3.9)

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), (3.10)

In equation 3.9, 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, those which allow to update prior

beliefs according to data quality, adapt better to the information content in the data.

In this Chapter, we apply 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, (3.11)
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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 space M, it can be approximated as:

P(Mj|θ) = θk j(1 − θ)k−k j , (3.12)

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

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

According 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

performing a large number of tests). For these reasons, in the present Chapter we make use

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

3.3.4 Summaries of the posterior distribution and model aver-
aged inference

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

A useful summary is the PIPs of every covariate, defined as:

P(xr|y) = ∑
xr∈Mj

P(Mj|y), i = 1, ..., k. (3.13)

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 PIP 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 ∆ (assuming it has the same meaning across all models). If ∆ refers to
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the regression coefficients (βr):

P(βr|Y) = ∑
Mj

P(βr|Mj, y)P(Mj|y). (3.14)

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)).

3.3.5 Sampling method for posterior estimation

Another important question 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 estimators,

highlights the Gibbs sampling of George and McCulloch (1997). This method is a 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 this Chapter, we are going to apply this sampling method.

3.4 Data and empirical results

3.4.1 Data

In this Chapter, we analyze the potential determinants of US OFDI stock for the period 1985-

2017, with special emphasis in the euro effect. To this aim, we have considered 63 different

variables available for the 56 FDI destinations or host countries and the time range analysed

in our sample. These variables have been selected in accordance to previous theoretical

and/or empirical literature on the determinants of FDI. We also analyse whether these

determinants differ when we consider all the host countries in the sample and when we

focus on different groupings, namely the EU, EA and core and peripheral EA countries. As
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we estimate through fixed effects, time-invariant variables are not included 10. Concerning

the effect of the common currency, we create a dummy variable based on the methodology

of Baier and Bergstrand (2007) in their Economic Integration Agreement (EIA) Database,

taking different values following the process of monetary integration to the adoption of

the euro. In particular, we distinguish three levels in the process of monetary integration

in Europe: a value of 1 is given if the host country is outside the ERM but its currency

is pegged to either the DMark/the ECU/or the Euro; 2 if its currency is pegged to the

ECU or the euro via the ERM; 3 if its currency is the euro, and 0 otherwise. Moreover,

we interact this variable with those classified in the groups "market size and population",

"labour market", "trade and international openness" and "institutional quality". These groups

of variables have been the most frequently used in previous FDI literature and suitable to

assess whether there has been a change in the drivers of US FDI with the creation of the

euro. In Table 3.1 we enumerate the countries included in the different groups considered

in our analysis. Table 3.2 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.

10For more information about fixed effects estimation in panel data, see Fernández-Val and Weidner (2016),
Fernández-Val and Weidner (2018) and Weidner and Zylkin (2019).



76 Chapter 3 Is there a euro effect in the drivers of US FDI?

Table 3.1: Groups of countries

Groups
of countries

Countries included
Number
of countries

Whole group Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Canada, Chile,
China, Colombia, Costa Rica, Cyprus, Denmark, Dominican Repub-
lic, Ecuador, Egypt, Finland, France, Germany, Greece, Guatemala,
Honduras, Hungary, India, Indonesia, Ireland, Israel, Italy, Jamaica,
Japan, Kenya, Malaysia, Mexico, Morocco, Netherlands, New Zealand,
Nicaragua, Norway, Panama, Paraguay, Peru, Philippines, Poland, Por-
tugal, Republic of Korea, Romania, Senegal, South Africa, Spain, Sri
Lanka, Sweden, Switzerland, Thailand, Turkey, United Kingdom, and
Uruguay

56

EU countries Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Netherlands, Poland, Portugal, Romania, Spain,
Sweden and United Kingdom.

18

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

12

EA core coun-
tries

Austria, Belgium, France, Germany and Netherlands. 5

EA peripheral
countries

Cyprus, Finland, Greece, Ireland, Italy, Portugal and Spain. 7

NOTES: We exclude from our sample the micro-states where US MNCs invests 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 country (see Blanchard and Acalin (2016)).
These are the cases of Antigua and Barbuda, Bahamas, Barbados, Bermuda, Fiji, Grenada, Hong Kong,
Luxembourg, Mauritius, Singapore and Trinidad and Tobago.
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3.4.2 Empirical results

The results for the different country-groups analyzed are presented in Table 3.3. The PIPs

and the posterior means of the different groups and estimations have been obtained using

the Gibbs sampling from the best 100,000 models. This number of iterations guarantees

PIPs convergence, as they stabilize long before, at around 20,000 iterations, which is the

maximum that the R-function GibbsBvs allows in the plots (see Appendix 3.A, Figure 3.A.1).

Following the same order as in Table 3.2, 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), or is close to this threshold and is at least in one

of the best 10 models. These cases are marked in bold in the Table 3.3. In addition, we

have also included descriptive graphs of the PIPs in the Appendix 3.B. It is important to

highlight that the posterior means cannot be considered parameters, as they are averages of

the coefficients of the best 100,000 models taking into account their posterior probabilities

(see equation 3.14). However, they are still illustrative as they provide the mean effect of

each covariate on US OFDI stock. Finally, even if some interactions have high PIP, we only

interpret them if both variables in such interaction are relevant individually.

As the main focus of this Chapter is to study the role of the euro on US OFDI, the first

group of variables that we discuss are those under the heading economic and monetary

integration. Our variable euro is a relevant determinant and has a positive posterior mean

for the whole group, as well as for EU and EA countries groups. Moreover, we obtain

interesting results when we divide our EA group into core and peripheral countries. For

the core countries, the euro is not selected, probably because (with the exception of Austria

that joined the EU and the ERM in 1995) all of them were old members of the system

since 1979 and even before that11 and their currencies have remained stable during the

whole period considered. Instead, we find that what really has affected US OFDI in these

countries is being members of the EU, as the variable economic integration is the one relevant

for this group12. On the other hand, the adoption of the common currency is a potential

determinant with a positive posterior mean for the EA peripheral countries. This result,

together with the irrelevance of the euro for the core countries, implies that participating in

11Germany, the Netherlands, France and Belgium not only founded the ERM in 1979 but were also members
of the European Snake since 1972.

12This dummy captures the different levels of integration, from trade agreements to a common market.
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the process of monetary integration and stabilizing exchange rates has attracted FDI from

the US into the peripheral countries. Therefore, there are two phases of American FDI into

the European continent, more recent for the periphery, whereas earlier stages of economic

integration drove US MNCs towards the core. Indeed, the dummy economic integration, with

the exception of the whole group, is a robust US OFDI determinant for the rest of groups,

that is, for EU countries.

The second group consist of market size and population measures. At first sight, it is

remarkable that for the whole group we obtain many variables with high PIP.13 When we

study more homogeneous and small groups, the number of potential covariates notably

decreases.

Concerning the selected variables, the real GDP of the host country is relevant for all the

groups, with a posterior mean positive and between 0.6 and 2.9. The sum of host and US real

GDP also appears in the larger group and the EU countries, with a positive sign as well

and around 1.5, consistent in both cases with market-seeking FDI or HFDI. Similar results

where found by Carr et al. (2001), Markusen and Maskus (2002), Blonigen et al. (2003),

Bergstrand and Egger (2007) and Chiappini (2014) among others. The urban population of the

host country is also relevant for the whole group, core countries and periphery.14 Regarding

the interactions with the euro included in this group, the joint effect with the real GDP of

the host country is a potential OFDI determinant for all the groups with the exception of the

core and a negative mean effect. On the other hand, the interaction euro-urban population of

the host is only relevant for the large group, with a positive sign.

Three covariates (the difference between US and host real GDP, real GDP growth and real market

potential) are only relevant in the larger group. The positive sign of the first might capture

the relative importance of small countries as FDI destinations in comparison with other

large countries considered in this group, such as Japan and China. Indeed, once we consider

more homogeneous groups, where only European countries are included, this variable is

13This is, by far, the largest group of countries we analyze (a total of 56), and even if we have removed the
unobservable time-invariant country heterogeneity from our estimation (see Subsection 3.3.2), they remain very
diverse. A large number of countries increases the power of the BMA analysis, being able to detect very small
size effects, and then, a large number of variables can be considered relevant.

14Its posterior mean is positive for the core (HFDI) and negative for the other two groups, that would imply
resource seeking FDI or VFDI.
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not longer relevant. Similarly, the real GDP growth of the host country is only a potential

FDI determinant for the whole group with a negative sign. Concerning the third variable,

real market potential, we have calculated it following Blonigen et al. (2007) to capture spatial

interdependence in FDI location decisions. We find a negative sign for the whole group.

This effect is unexpected, but may represent a substitutability pattern between FDI in the

host country and neighbouring regions, as an increase in their GDP reduces FDI in the

host country. A related variable, the spatial lag of US FDI15 has a positive posterior mean

for the whole group. In this case, the variable is relevant for the EU and the core as well,

the latter with a negative sign. Comparing market potential and spatial lag the results seem

contradictory for the larger group. However, this situation changes when we study the rest

of the groups. The absence of the covariate market potential and the relevance and positive

sign of the spatial lag US FDI for EU countries point at the importance of agglomeration

forces and of having suppliers in neighbouring regions, strategy consistent with vertical

specialization. On the other hand, the negative posterior mean of this last variable for the

core countries means that US MNCs evaluate all neighbouring markets, which in this case

are mostly EA peripheral countries, to find the one that is the lowest-cost provider of the

activity, motivation in line with VFDI. Lastly, the non relevance of any of these two variables

for EA countries,including the periphery, would imply HFDI. Finally, the old dependency

ratio of the host country is a robust determinant for the EA countries. Its positive posterior

mean could indicate that advanced economies have more developed credit markets and a

wider social security coverage (Coeurdacier et al., 2018).

As for the labour market variables16, the skill level, HCI and labour compensation of the host

country display a negative posterior mean. Moreover, except for the whole group, the

population density of the host country has a positive sign17. Therefore, US MNCs have

been looking for unskilled, cheap and abundant labour probably with the progressive

fragmentation of their production processes, strategy consistent with VFDI. This motivation

is reinforced when we analyze labour endowment dissimilarities. Education and the difference

15Defined as the sum of US FDI in the host's neighboring countries wieighted by the distances (see Table 3.2
for more details).

16See Table 3.2 for the complete list, definition and sources of candidates.
17The reason explaining the negative sign of population density is that it could attract a higher concentration

of firms looking for abundant and cheaper labour. Consequently, the competition effect could offset the positive
spillovers arising from a common pool of resources, deterring the entry of new firms. For more information
about competition forces and FDI location, see Crozet et al. (2004).
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in skill level between the US and the host country are, as well, robust FDI determinants with

a positive sign for the whole and EU groups. These groups of countries contain the largest

proportion of emerging and developing countries18, whose labour endowments in terms of

education and skill levels are notably lower in comparison with the US. These results are

compatible with the KK model of Carr et al. (2001). Concerning the euro effect, its interaction

with population density it is found to be relevant for all the groups with the exception of

the core countries, with a positive sign. In addition, its interaction with the skill level of

the host country is also a potential FDI determinant for EA countries. Its posterior mean

is positive. Therefore, with the introduction of the euro, US MNCs have been looking for

skilled and abundant workforce in EA countries. Because abundant labour endowment

represents lower labour costs, this result would still be consistent with VFDI strategies. As

for the US MNCs shift from unskilled to skilled labour demand, there are several papers

that can explain this change. According to Noorbakhsh et al. (2001), the importance of

human capital has increased as MNCs need local skills together with complementary factors

of production or business related services such as the access to local finance. Furthermore,

Machin (2001) and McIntosh (2002) agree on that the increasing importance of technology

in the production of goods and services has shifted the demand requirements of employers

to hire more qualified, replacing many low-skilled jobs. This trend has deepened during

the last two decades, especially if we take into account that the percentage of population

with at least some secondary education has notably increased for EA countries during this

period. Moreover, beyond labour cost considerations, skilled workers can also be a VFDI

attractiveness. Alfaro and Charlton (2009) found that most VFDI is North-North, where

many subsidiaries that supply goods to their parents are located in sectors in which both

the input and final good are in the same industry. This is known as intra-industry VFDI.

Intra-industry firms are generally located in high-skill countries and sectors that produce

also high-skill inputs involving products that are at stages close to the parent firm's final

stage of production. In contrast to inter-industry VFDI, this type of FDI is much harder

to explain with the standard theories of VFDI, which emphasize factor cost differences as

the primary motivation for fragmentation. Another possible explanation for this positive

joint effect of the euro and the skill level of the host country is that US MNCs might be

18In the whole group an important proportion of countries are from Central and Latin America, East Asia,
East Europe and Africa. Moreover, the EU group contains the available Central and Eastern European countries.
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interested in acquiring skilled labour to access foreign pools of knowledge and technologies

with the aim of augmenting their existing ownership advantages, a strategy consistent

with asset-seeking FDI (Dunning, 2000). Concerning the total factor productivity of the host

country, this covariate is relevant for the whole and EU groups. Its sign, as expected, is

positive in the former, but negative in the latter. A possible reason for this finding is that

Romania, whose US FDI stock is small in comparison with the Western EU countries, has

high productivity levels, and therefore, could act as an outlier. Lastly, the fact that no labour

variable is a potential US FDI determinant for EA core countries, could be indicative that

VFDI loses relevance in favour of HFDI in these countries.

Regarding trade and openness measures, the different posterior means of the relevant

covariates in this group does not allow us to opt for a particular US FDI strategy19. However,

once we study the euro effect, its interaction with trade openness of the host country is

relevant for the whole group and its posterior mean is positive. Moreover, the joint effect of

the common currency and the mean tariff rate of the host country is negative and relevant for

the EA and its periphery. All this taken together would mean that the process of monetary

integration has encouraged VFDI strategies. As for worldwide openness, the KOF social

globalization index has a positive sign for the whole group, as expected.

The next group consist of investment openness variables. In those cases where the Chinn-Ito

index of the host country and BIT (bilateral investment agreements) are relevant, their sign

is positive, as expected. The same occurs with the variable black market exchange rate, an

index measuring the absence of a black market exchange rate (where a value of 10 means

full convertibility, see Table 3.2).

Concerning institutional quality, we include several indexes from the ICRG and the Fraser

Institute in order to measure the host country quality and efficiency of its institutions20.

To ease the interpretation of the results, they have been defined so that a higher score is

19On the one hand, the positive sign of trade openness of the host country for the whole group and EA core
countries, as well as the negative sign of revenue from trade taxes for the whole group, would imply that FDI and
trade have been complements during the period considered (consistent with VFDI). Similar results were found
by Helpman (1984), Helpman and Krugman (1985), Brainard (1997) and Camarero and Tamarit (2004). On the
other hand, the mean tariff rate of the host country for the EA group and its periphery, and that one of the
revenue from trade taxes for EU countries, would indicate a substitution pattern between trade and FDI and,
thus, HFDI (Markusen, 1984; Markusen and Venables, 1998, 2000; Blonigen, 2001).

20These variables are corruption, democratic accountability, law and order, bureaucracy quality, protection of property
rights, and integrity of the legal system.
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associated with better institutions (see Table 3.2). Moreover, we also add the civil liberties

and political rights indexes from the Freedom House. In this case, a larger score means a

lower level of freedom. As for the results, the potential covariates for the whole group point

into different directions, probably due to the high degree of heterogeneity of the largest

group. Law and order and civil liberties are robust US OFDI determinants with a positive

and negative posterior mean, respectively. These effects are as expected, because higher

quality and efficiency of institutions attracts FDI21. On the other hand, the protection of

property rights in the destination country has a negative sign. At first sight, this sign may

seem unexpected, but according to Lui (1985) and Egger and Winner (2005), MNCs might be

willing to accept paying bribes in order to speed up the bureaucratic processes. In this case,

corruption acts as a "helping hand". As for the other country-groups, the corruption index

in the EU countries and democratic accountability in the EA periphery have a negative sign.

Some individual countries' inclusion in the groups may explain this result. Concerning the

euro effect, its interaction with the corruption index is a robust determinant for EU countries.

Its mean effect is positive. Consequently, among EU countries, the introduction of the

common currency has played an important role attracting US FDI to these countries with

better institutions.

Concerning the covariates labeled government size, government investment and the top

marginal income tax of the host country present a negative sign. On the other hand, the mean

effect of government consumption is positive and relevant for EA countries. Both signs are

potentially possible: an increase in the government size implies lower fiscal freedom and

high-taxation policy. Such situations could deter the entrance of FDI since high taxation

would decrease returns on private investment (De Haan et al., 2006; Justesen, 2008; Cebula,

2011; Miller and Kim, 2016). Nevertheless, higher taxes could also attract FDI, because they

could be indicative of significant spending on infrastructure, transportation systems and

public investment (Justesen, 2008).

Related with the previous measures, in this Chapter we have also included variables which

represents banking and credit regulation. Bank ownership and interest rate controls (larger

values imply lower level of interest rate controls) are potential US OFDI determinants for

the whole group. Its sign, as expected, is positive, as restrictive regulations tend to generate

21See, for example, (Wei, 2000; Chiappini, 2014; Kinoshita and Campos, 2003; Hyun, 2006).
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additional production and transaction costs, imposing burdens on private investment.

Similar results were found by Ghazalian and Amponsem (2019).

Regarding monetary conditions, the level of inflation measured by the CPI, as well as the

money growth of the host country are relevant FDI determinants for the EU group. Their mean

effect is negative, because volatile and unpredictable inflation discourages FDI. Moreover,

high rates of inflation may also lead to domestic currency depreciation, which at the same

time reduces the real value of earnings in local currency for market-seeking inward (HFDI)

investing firms. VFDI could also be negatively affected by inflation, as an increase in

the prices of locally sourced inputs makes the exporter country harder to maintain a cost

advantage in foreign markets (Buckley et al. (2007)). Chiappini (2014) obtained similar

results.

Concerning the variables included in communications infrastructure, except for Cellular in

the whole group, the largest and most heterogeneous group, the rest of the measures with a

PIP higher than 0.5 have a positive sign, as expected. Larger values imply more developed

communications infrastructure. Similar results were found by Di Giovanni (2005) and Alfaro

and Chen (2015).

Finally, the nominal exchange rate of the host country is a relevant covariate for EA countries

as well as for the core. According to Benassy-Quere et al. (1999), an appreciation of the local

currency increases FDI inflows due to the higher purchasing power of local consumers, but

reduces them through lower competitiveness (higher labor costs) if FDI aims at producing

for re-exporting. Moreover, a depreciation in the real exchange rate of the recipient country

increases FDI through reduced cost of capital (Froot and Stein, 1991). In our case, an increase

of the variable implies an appreciation of the US dollar (a depreciation of the host country

currency) and the obtained the negative sign could be explained by US MNCs investing

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

Comparing the groups of countries, some additional insights can be gained. Concerning

the larger group, the euro effect is very relevant, but most of the potential determinants are

related to the traditional gravity variables, such as the size and population of the countries,

density, etc. In addition, skills and labor productivity attract American FDI as well as

different measures of openness, both in trade and investment. The institutions are relevant,
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especially those related to law and order as well as the banking system and credit. For

the group of EU countries, that includes new and old members, as well as the UK, the

euro effect remains very relevant, as well as the gravity variables (size) and the spatial lag

and labor market variables. However, trade variables and institutions are not so important,

probably because this group of countries already shares economic institutions via the EU.

Taxes and tariffs are robust determinants in contrast to the whole group. Within the EU, if

we restrict the group to euro countries, the two variables related to integration are again

relevant, possibly once the UK is not in the group. Openness, market size and and labor-

market determinants are also chosen, but the institutional variables are omitted, probably

because euro and integration capture these effects. However it remains important to find

out whether the US has different reasons to invest in the core of the EA and in the periphery.

Once we divide the group, in the core the euro effect disappears, but economic integration

remains; no labor market variable is relevant, whereas GDP and urban population have

high inclusion probabilities. Trade openness and communications infrastructure, as well

as the nominal exchange rate are the last relevant variables. In the periphery, the two

integration variables have high probabilities attached and maintains GDP its interaction

with the euro and urban population. However, no openness measure is relevant nor the

exchange rate. Only tariffs and its interaction as well as democratic accountability (with a

negative sign). Therefore, European integration has provided exchange rate and institutional

stability, that has benefited especially to the most recent and peripheral members, gaining

from the reputation of the older EU members. Europe is a very important market for US

MNCs, but also VFDI is still relevant, as labor costs are still relatively low in some EA

countries and the labor force is skilled and productive.

In order to complete our analysis, we check the robustness of our results using OLS and

PPML estimators in Appendices 3.C and 3.D, respectively. The findings obtained are similar.
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3.5 Conclusions

In the present Chapter we analyse the determinants of the US OFDI stock of using a large

sample of 56 host countries (that represent over 67% of total American FDI) during the

period 1985-2017. In particular, to capture the role of the euro, we compare the most relevant

covariates obtained for the whole group of countries with the sub-groups of EU and EA

countries, and within this last group, to what we call its core and periphery. Although this

variable selection exercise is relevant by itself, we also provide the posterior mean obtained

for the variables selected in each group. Tentatively, this allows us to discriminate among

FDI locational theoretical approaches and assess how the euro has affected the determinants

of US FDI for each group of countries.

This Chapter shows that many variables chosen in the previous FDI literature are not

necessarily robust determinants. According to our BMA analysis, at most, only around

the 50% of the potential covariates, 30 out of 63, are relevant for the whole group, our

largest and most heterogeneous country group. Moreover, as expected, the results point

to more parsimonious models when more homogeneous sub-groups are analyzed. For EU

countries, 19 variables are robust US FDI determinants, 17 in the EA group, and for core

and peripheral countries 7 and 10, respectively. Our main findings suggest that US FDI is

explained by both HFDI and VFDI motives in all country groups. However, 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 has played an important role

encouraging US FDI not only when we analyse the whole group, but also EU and EA

countries, and within this last group, the peripheral ones. Concerning the role of the euro in

the EA periphery, the common currency has encouraged US FDI towards those destinations,

mostly attracted by relatively skilled labor force and lower costs. Therefore, joining the euro

has been an important element in the convergence process of EA peripheral countries to the

core, as these peripheral countries have become important investment destinations for US

MNCs. In addition, we also find that the interaction of our variable euro with other relevant

measures play a role to explain the concentration of US FDI in Europe. Our results indicate

that market size has been losing relevance, thereby suggesting that the single currency may

have been to the detriment of HFDI. This is because the euro has mainly favoured VFDI
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strategies, as we can derived from our results on labour and trade measures. Finally, we can

also conclude that the adoption of the common currency has encouraged US OFDI to that

countries that have higher quality of institutions.



96 Chapter 3 Is there a euro effect in the drivers of US FDI?

Appendices

3.A Trace of posterior inclusion probabilities

The following trace plots are obtained from 20,000 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.A.1: Trace estimation by groups of countries

(a) Whole group

(b) EU countries (c) EA countries

(d) EA core countries (e) EA peripheral countries
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3.B Posterior inclusion probabilities

The next Figure shows the PIP of each variable by group of countries. The covariates

considered robust, which are those whose PIP is higher than 0.5, are marked in blue.

Figure 3.B.1: Posterior inclusion probabilities by groups of countries

(a) Whole group

(b) EU countries
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(c) EA countries

(d) EA core countries

(e) EA peripheral countries
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3.C Robustness check: estimating the determinants of US FDI
using log-linear models

In this Appendix, we estimate the log-linear models for each of the country groups studied

in this Chapter. Our point of departure are the variables considered robust in our BMA

analysis. Some exceptions are the covariates Euro and Euro*LogRealGDP in the EA core

countries, and SkillLevel and Euro*SkillLevel in the Eurozone core and the periphery. However,

they were robust determinants in the whole Eurozone group. We include such variables in

these two subgroups to study if there is any difference between the core and the peripheral

countries concerning the euro's effect. We estimate two regressions for each group of

countries, one without interactions with our variable Euro (columns 1,3,5,7 and 9), in order

to assess the sole effect of the Euro and the other with interactions (columns 2,4,6,8 and 10)

to know if the common currency has changed the determinants of US FDI. The results are

presented in Table 3.C.1. We include country and year fixed effects to control for unobserved

heterogeneity and multilateral resistance. All our specifications pass the RESET specification

test.

In some cases, the coefficients that we obtain slightly differ from the posterior mean of the

BMA analysis. The reason for this is that the BMA analysis computes the mean from the

best 100,000 models calculated by combining the 63 candidate variables. In our case, we just

apply the OLS algorithm to the variables. Moreover, we have re-scaled some variables from 0

to 100 for a more straightforward interpretation. Nonetheless, the main findings are similar.

We confirm the evidence of simultaneous HFDI and VFDI in all country groups. However,

horizontal strategies are more relevant in the EA core countries, whereas VFDI prevails in

the periphery. Furthermore, our variable euro suggests that US OFDI has increased in the

countries that have adopted the euro or taken part in the ERM. Concerning the interaction

of the common currency with other robust determinants, except for the EA core, market size

has lost relevance, suggesting that the euro has discouraged HFDI. In addition, regarding

labor market variables, US MCNs have looked for abundant and skilled workforce, a strategy

compatible with VFDI. As for trade measures, trade costs deter the entrance of US OFDI,

an effect that also indicates VFDI. Finally, the adoption of the common currency has also

encouraged US OFDI in countries with more institutional quality.
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3.D Robustness check: estimating the determinants of US FDI
using Pseudo Poisson Maximum Likelihood models

This appendix reports the results of using a their multiplicative model applied to for

each country group studied in this chapter. Recent contributions in trade and investment

literature argue that the OLS estimation of the gravity equation can produce biased results

in the presence of heteroskedasticity. In this Section, for the sake of comparison with our

Bayesian techniques, we apply the PPML estimator of Silva and Tenreyro (2006). We use

the variables selected in the BMA analysis. Some exceptions are Euro, Euro*LogRealGDP in

the EA core, UrbanPopulation in the EA group, and SkillLevel and Euro*SkillLevel in the core

and the periphery. However, they were robust determinants in at least one of these groups.

We include these covariates for the sake of comparison. We estimate two regressions by

group of countries, one without interactions with our variable Euro (columns 1,3,5,7 and

9), in order to assess the sole effect of the euro and the other with interactions (columns

2,4,6,8 and 10) to assess whether the common currency has changed the determinants of US

FDI. The results are presented in Table 3.D.1. We include country and year fixed effects to

control for unobserved heterogeneity and multilateral resistance. All our specifications pass

the RESET test. The selected variables slightly differ from those chosen in Appendix 3.C.

The reason is that some variables considered in the log-linear model are not significant in

their multiplicative form or do not pass the misspecification test.

As already explained in Appendix 3.C, in some cases, the parameters obtained with this

methodology can slightly differ from the posterior mean of the BMA analysis. However,

our findings are similar. We confirm the dual strategy of the US in all country-groups.

However, HFDI strategies are more important in the EA core and VFDI prevails in the

periphery. Furthermore, the euro effect is clearly significant with the exception of the EU

group, probably due to the presence of the UK, which is outside the Eurozone. As for

the interaction of the common currency with other robust determinants, except for the EA

core, the market size has lost relevance. In addition, concerning labor market measures,

with the introduction of the euro, US MNCs have looked for cheaper and/or unskilled

labor in the periphery, a strategy consistent with VFDI. However, in the case of the EA core,

countries with higher-skilled labor endowments have attracted more US FDI (what is called

intra-industry VFDI). Moreover, the common currency has also motivated US OFDI to those
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countries with better institutions. Finally, as for trade covariates, we do not find a significant

euro effect.
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Chapter 4

Which are the long-run determinants
of US FDI? Evidence using large
long-memory panels
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4.1 Introduction and motivation

Historically, the EU has been one of the primary recipients of FDI. Figure 4.1 presents the

overall inward FDI stock by destination region for the period 1985-2019. Most FDI has

accumulated in the EU and in the North American Free Trade Agreement (NAFTA), each

of them representing percentages close to 30%. The other main recipients are ASEAN and

Japan, China, and the Republic of Korea (ASEAN plus Three), and Mercado Común del Sur

(MERCOSUR).

Figure 4.1: World stock of inward FDI by destination region

Source: Own elaboration. Data obtained from UNCTAD.

The EU has followed a progressive economic integration process, from a customs union

in the sixties up to a currency union in 1999, with clear and distinct consequences on the

patterns and reasons for FDI. To translate the said integration process into an empirical

approximation, we should take into account the fact that the number of country members

differs over time, giving rise to different groupings with heterogeneous behavior; moreover,

the variables may present changes related to external events as well as to the EU institutional

changes. This calls for new econometric approaches capable of accounting for these issues.
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In this Chapter we follow recent advances in panel time series models to efficiently estimate

a gravity specification of the determinants of the US OFDI to the EU. Estimating panels

with heterogeneous coefficients in a panel with a large dimension of observations over

cross-sectional units (N) and time periods (T) has become the new standard, both thanks to

seminal works in theoretical econometrics (Pesaran and Smith, 1995; Pesaran et al., 1999) and

also to the increasing availability of data. Panel time series models combine the best from

panel data and time series, namely, they account for classical time series topics (unit roots,

stationarity, cointegration), together with dependence over time, CSD, slope heterogeneity

and structural breaks. Not accounting for unobserved dependence between cross-sectional

units causes the error term to be autocorrelated and leads, in OLS regression, to biased

results. Moreover, the longer the time span, the higher the likelihood of changes in the

model parameters as a result of major disruptive events. Detecting the existence of breaks,

and dating them is, therefore, necessary not only for estimation purposes but also for

understanding the drivers of change and their effect on the economic relationships.

Our empirical approach aims to efficiently account for the effects that the different steps in

the process of economic integration in the EU has had on US OFDI. The EU had its origins

in the 1957 Treaty of Rome, which founded the European Economic Community (EEC), that

is a customs union since 1968. A step forward was taken in 1985 with a White Paper on the

Internal Market that set the road map to eliminate physical, technical, and fiscal non-tariff

barriers and the establishment of the Single Market in 1993.

Indeed, the Single Market was a second landmark that boosted FDI from both EU and

non-EU members1. However, uncovering the reasons that attract FDI to the EU is a difficult

task. Aristotelous and Fountas (1996) find that firms outside the EU invest in the union to

avoid trade barriers and take advantage of a larger market size. This strategy is known as

HFDI. On the other hand, internal FDI increased with the creation of the Single Market, due

to the significant differences in labour costs and relatively short supply chains. Therefore,

production is fragmented across countries and located in those where the factor used

intensively is abundant. This motivation, known as VFDI is especially relevant in the new

1See Carril-Caccia and Pavlova (2018), Bruno et al. (2017), Straathof et al. (2008) and Bruno et al. (2021),
among others.
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Central and Eastern member states (Bevan and Estrin, 2004)2. Similar results were obtained

by Dauti (2016), who found evidence in favour of VFDI for a group of 10 EU New Member

States3. Moreover, both HFDI and VFDI strategies may coexist4 within the EU, as pointed

out by Dorakh (2020).

Nonetheless, the highest level of economic integration was achieved with the creation of

the EA, the EMU established in 1999. The introduction of the common currency implied a

substantial deepening in the degree of economic integration among the member states that

adopted the euro. Most empirical literature has identified a positive euro effect on FDI from

both countries inside and outside the EA5. Baldwin et al. (2008), and Neary (2009) suggest

that the euro adoption should encourage intra-EA VFDI, due to the pro-trade effects of

the Single Market and the euro launching, but should discourage intra-EA HFDI, as the

common currency and the Single Market reduce trade costs. Regarding FDI stemming from

countries outside the monetary union, Baldwin et al. (2008), Neary (2009) and Sondermann

and Vansteenkiste (2019) argue that the monetary union might make more attractive to have

a production platform inside the Eurozone.

More recently, the EU and, especially the EA, has been affected by the irruption of the

economic crisis in 2008. A financial downturn harms international capital mobility (Clowes

and Bilan, 2014) and, consequently, FDI is directly affected. Indeed, Ucal et al. (2010)

show that before the crisis, FDI inflows registered a maximum, and afterward, there was a

dramatic decrease. Moreover, Poulsen and Hufbauer (2011), who compared this recession

with previous crises, found that whereas the decrease in outflows from developed countries

was similar to other economic downturns, the recovery was much slower than in the past.

This trend is shown in Figure 4.2, where both inward FDI stocks and inflows in the EU from

the rest of the world fell significantly in 2008, and afterwards recovered their previous levels.

2The expansion and complexity of the production fragmentation across border via GVCs has led Yeaple
(2003a) to coin the FDI generated by these mixed motives as "complex FDI" and more recently Baldwin and
Okubo (2014) have developed the concepts of "horizontal-ness" and "vertical-ness" to systematically account for
these more complex forms of FDI.

3These countries are Bulgaria, Romania, Slovenia, the Slovak Republic, the Czech Republic, Hungary, Poland,
Latvia, Lithuania and Estonia.

4See the KK model of (Carr et al., 2001).
5See Carril-Caccia and Pavlova (2018), Petroulas (2007), De Sousa and Lochard (2011), Brouwer et al. (2008)

and Sondermann and Vansteenkiste (2019), among others.
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Figure 4.2: Inward FDI in the European Union

Source: Own elaboration. Data obtained from UNCTAD.

In this Chapter, we analyze the long-run determinants of OFDI stock with a particular focus

on the EA from a third-country perspective, namely, the FDI originating in the US, the most

prominent investor in the EU (European Comission, 2019). Historically, the US and the EU

(and its predecessors) have had extensive trade and investment relationships since World

War II. According to Kim (2004), by the early 1960s, most US FDI flows in Europe were

characterized as defensive import-substituting investments to serve local markets, a strategy

consistent with HFDI. However, since the 1980s, due to the improvement in technology that

reduced production costs and stimulated the dispersion of production and service networks,

and the progressive economic integration in Europe, US FDI has turned into rationalization

investments, motivation related to export platform FDI and VFDI, and offensive export

substituting investments, more oriented towards HFDI. Therefore, the persistent trade and

investment links between the two regions and the evolution of US OFDI in these countries

make it especially relevant to know the long-run determinants of US OFDI in the EU, and

particularly, in the EA.

Moreover, for comparison, we also study a large group of countries from different continents

that receive American FDI. In particular, our sample contains the stock of US OFDI in 54
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countries from 1985 to 2019, which represents over the 70% of the total US OFDI stock

in 2019. Furthermore, we consider EU and EA countries separately. Additionally, within

the EA, we distinguish between the core and the periphery. This division, in the same

way that in the previous Chapter, is based not only on geographical criteria but also on

economic similarities. In the core, we include Germany and its immediate neighboring

Eurozone countries, whereas in the periphery are those EA countries that are farther from

the center, that is, those of Northern and Southern Europe. These differences are also

evident in the spatial distribution of US OFDI in the EU in 2019 in the map of Figure 4.3.

The main recipients of US FDI are those in the core of the EU: the UK, and some Eurozone

member states, such as the Netherlands, Germany, and France. As for the periphery, Ireland,

followed by Spain, Italy and Sweden stand out. Finally, US FDI has been modest in Portugal,

Greece, and Central and Eastern European countries. The breakdown of the countries

in the area into smaller and more homogeneous groups will help us to identify similar

characteristics to explain the different behavior of US OFDI in EU countries.

Figure 4.3: US OFDI stock distribution in the EU in 2019

Source: Own elaboration. Data obtained from BEA.
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We apply a version of the gravity model to approximate the cross-country patterns of US

OFDI stock in the long run, as it has proved to be solid not only to provide a good fit

of the data but as a theoretical foundation. The earliest and most influential theoretical

contributions include Bergstrand and Egger (2007), and Head and Ries (2008), who derived

general equilibrium theories for FDI. Later, Kleinert and Toubal (2010) showed that gravity

equations could be used to discriminate between different theoretical approaches. Finally,

Yotov et al. (2016) and Anderson et al. (2019, 2020) are more recent developments in the

literature that set the ground for structural gravity models.

Most of the previous empirical literature that studied FDI determinants did not consider

the non-stationary properties of the series and failed to account for structural breaks in

the long-run relationship between the variables. Moreover, the analysis of an economically

integrated area as the EU can be improved using panel data, as it enriches the information

included in the analysis. Nonetheless, panel data present a series of econometric issues,

many times neglected in empirical applications, such as the existence of observed and

unobserved common effects, CSD and parameter heterogeneity6. Precisely, the salient

feature of our econometric approach in this Chapter is that it allows us to exploit both

the cross-section and the time-series information included in large long-memory panels,

aspects commonly disregarded previously. Our empirical approach looks at three elements:

long-run relationships, the paths toward the long-run equilibrium after a shock (break),

and the short-run impact. Additionally, one of our primary motivations is the search

for similarities across country groups in the long-run. In order to handle dynamic and

homogeneous coefficients of a panel model that incorporates lagged dependent and weakly

exogenous regressors, we use the DCCEPMG estimator. The DCCEPMG is a modified

estimator that combines the DCCE due to Chudik and Pesaran (2015) with the Pesaran et al.

(1999) PMG estimator. In addition, we extend this estimator to allow for the existence of

common structural break endogenously detected.

We contribute to the empirical literature on FDI in several respects. First, instead of just

focusing on a specific regression model and an ad hoc gravity setting, we build on Chapter

3 to select the incumbent drivers of our empirical model, drawing on their BMA analysis.

6See, among others, Pesaran (2006), Eberhardt and Bond (2009), Chudik and Pesaran (2015), and Ditzen
(2018).
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Second, to measure the potential long-run effects of the main economic events of our sample

period (such as the establishment of the Single Market, the successive EU enlargements, the

inception of the euro, or the 2008 financial crisis) we use the Banerjee and Carrion-i Silvestre

(2015) approach to endogeneously detect structural breaks in the long-run relationships,

and test for potential changes in the parameters after these events. Lastly, we focus both on

the magnitude and effect of the long-run drivers of US OFDI and on which of them have a

homogeneous effect. For this purpose, in addition to the larger group (the 54 countries in

our sample) we also study smaller groups of countries with economic meaning within the

EU, looking for more homogeneous determinants in each group.

Our main results are, first, that similar drivers attract US FDI to the country groups we

analyze, although the strategies followed have been different and, sometimes, have changed

during the sample period. Those structural breaks, as we expected, are related not only to

external events (such as the world financial crisis) but also to institutional changes within

the EU, such as the creation of the euro or the 2004 enlargement to the East. Second, we

have found long-run relationships linking FDI and its drivers for all country-groups once

we account for the structural breaks and allow for a combination of homogeneous and

heterogeneous parameters in the specification. Third, both horizontal and vertical strategies

coexist in all country groups. However, as we move towards more homogeneous groups,

VFDI prevails. Finally, some of the relevant variables have homogeneous parameters in

the specifications. As one may expect, this fact is especially evident in smaller and more

homogeneous country-groups.

The remainder of the Chapter is organized as follows: in Section 4.2 we briefly review the

econometric methodology adopted as well as its rationale and previous empirical literature

following this approach; Section 4.3 describes the theoretical model, as well as the data and

the specification of the empirical model; Section 4.4 presents a summary of the econometric

methodology and our empirical results, and finally, Section 4.5 concludes.
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4.2 A brief review of the related empirical literature

4.2.1 Large-N and Large-T properties of panel data estimators

There is a vast literature that studies the relative importance of alternative FDI determinants

from several theoretical standpoints and using a myriad of econometric techniques, both

in panel data and time series. Panel data with a large number of time-series observations

have been increasingly more available in recent years in many economic fields such as

international finance and trade. It is now common to have panels in which not only N (the

number of groups) but also T (the range of time periods) are relatively large. Consistent

with this trend, some recent studies have examined the large-N and large-T properties of

the within and Generalized Least Squares (GLS) estimators in models7.

While early panel literature assumed that errors were cross-sectionally independent and

the slopes homogeneous, with both large N and T, these two assumptions cannot be, in

most cases, maintained. In this Section, first, we briefly review the different approaches

and procedures applied to macroeconomic time series with panel data when the members

of the panel exhibit CSD. Second, we also survey how to test for homogeneous slopes

and describe methodological approaches that accommodate long-run homogeneity and

short-run heterogeneity, which are more realistic assumptions. The purpose of this revision

is not only to describe the context of our research but also the advantages of the approach

we follow. Finally, we revise the findings of other empirical papers that have also used a

similar methodology to study the long-run determinants of FDI.

According to Chudik and Pesaran (2014), conventional panel estimators (such as fixed

or random effects) do not account for CSD, which may result in erroneous inference or

even inconsistent estimators. When the parameter of interest is the average effect of some

exogenous variable on a dependent variable, numerous papers have applied dynamic models

to estimate long-run relationships in panel data. The pooled estimator is the most frequently

used procedure to estimate this average effect, which combines the data by imposing

homogeneous slopes, allowing for fixed or random intercepts. However, Pesaran and

Smith (1995) shows that the pooled estimator is not consistent in dynamic models (because

7For example, Phillips and Moon (1999) and Kao (1999) establish the asymptotic normality of the within
estimator for the cases in which regressors follow unit root processes.
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when the regressors are serially correlated, incorrectly ignoring coefficient heterogeneity

induces serial correlation in the disturbance term, which generates inconsistent estimates.

Consequently, they propose the Mean Group (MG) estimator, which estimates separate

regressions for each group and averages the coefficients over those groups. Later, Pesaran

et al. (1999) combined both the pooled and MG estimators. The latter is known as the PMG

estimator, where all or some of the long-run coefficients are allowed to be the same across

units, whereas the short-run coefficients differ8.

As mentioned above, CSD across units can lead to biased results if ignored. The latter is

particularly important in our case, as our panel data set contains 54 countries, including

EU countries, members of a highly integrated area, that share common shocks and for

which the existence of CSD is more than expected. Breusch and Pagan (1980) proposed tests

to detect CSD based on the average of the squared pair-wise correlation of the residuals.

However, this test is likely to exhibit substantial size distortions when N is large and T small.

Alternatively, the Pesaran (2004) test has reasonable small sample properties under the null

hypothesis of zero CSD. Nonetheless, this assumption is quite unrealistic, and therefore,

later Pesaran (2015) proposed a new cross test for the hypothesis that errors are weakly

cross-sectionally dependent.

We can use several alternative approaches to deal with CSD in model estimation. A first

possibility is the use of spatial techniques 9 when the source of correlation is related to the

distance between the units.10 A second option is the use of common factor models, that

implies the use of a common factor specification with a fixed number of unobserved factors11.

However, Pesaran (2006) demonstrates that this procedure is inconsistent if the unobserved

factors and the regressors are correlated. Alternatively, he proposes the Common Correlated

Effects (CCE) estimator. It consists of filtering the individual-specific regressors utilizing

8This is the estimator that we use for the estimation of the long-run determinants of US OFDI stock
9See Lee and Pesaran (1993), Conley and Topa (2002), Conley and Dupor (2003), Pesaran et al. (2004) and

Dées et al. (2005), among others.
10When the cross-section dimension is short, and the time-series dimension is long, the standard approach to

dependence is to treat the equations from the different cross-section units as a system of Seemingly Unrelated
Regression Equations (SURE) and then estimate the system by GLS techniques (See Holtz-Eakin et al. (1988),
Ahn et al. (2001), Kiefer (1980) and Lee (1991).). Nevertheless, in the first case, a distance measure is not always
available, while the SURE-GLS approach involves nuisance parameters as the cross-section dimension of the
panel increases (and becomes non-feasible when N > T). Moreover, the SURE estimator would not be consistent
if the source of CSD is correlated with the regressors.

11See Robertson and Symons (2000), Coakley et al. (2002) and Phillips and Sul (2003).
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cross-section averages. One advantage of this estimator is that it can be computed easily

by least squares adding to the regression the cross-sectional averages of the dependent

and independent variables. As a step forward, Chudik and Pesaran (2015) extends this

procedure to heterogeneous panel data models with lagged dependent variables and weakly

exogenous regressors. It is known as the DCCE estimator, and it can also be implemented

by least squares adding to the regression the cross-sectional averages of the dependent and

independent variables and their lags. The latter is the approach adopted in this Chapter,

as we estimate Dynamic Error Correction Models (DECM) with the PMG estimator of

Pesaran et al. (1999), augmented by the cross-section averages and their lags, the so-called

DCCEPMG estimator. This estimator is applied because it is robust to endogeneity, slope

heterogeneity and correlations in residual terms (Chudik and Pesaran, 2015; Ditzen, 2018)

Chudik and Pesaran (2014) points out, the presence of correlation across units in panels also

has essential effects on unit root tests, as many of them initially assumed independence.

Therefore, it is crucial to account for cross-correlation first in the order of integration analysis

of the variables and later during the estimation of the models. O’Connell (1998) found

out that when we use unit root tests assuming independence in CSD panels, such tests

have substantial size distortions. In the case of unit root tests, the common practice was

to de-mean the series. However, when the pair-wise cross-section covariances of the error

terms differ across the individual series, this would not work. As an alternative, some

used a nonlinear instrumental variable approach (such as Chang (2002), in a two-way

error-component model where they imposed the same pair-wise error covariances across

units), while others used residual factor models (Bai and Ng, 2004; Moon and Perron, 2004).

Later, Pesaran (2007) proposed a simpler alternative test where the cross-section averages

of lagged levels and first differences of the individual series are added to the standard

Augmented Dickey-Fuller (ADF) regressions (CADF). Subsequently, the individual CADF

statistics have been used to define modified versions of the t-bar test proposed by Im et al.

(2003) (IPS), such as the CIPS test.

In the context of panel cointegration, to estimate a DECM, accounting for dependence may

not be enough. When the time dimension of panels becomes large, the likelihood of one or

several variables having structural breaks increases. In our analysis, the US OFDI sample

goes from 1985 until 2019, a period when several crises have occurred and during which
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the European countries have immersed in a process of deep economic integration. For

this reason, the approach that we adopt will allow for structural breaks not only in the

analysis of the order of integration of the variables but also in the long-run relationships.

To this aim we use the panel unit root test proposed by Bai and Carrion-i Silvestre (2009),

which simultaneously accounts for CSD and structural breaks. Similarly, to test for long-

run relationships, we apply the Banerjee and Carrion-i Silvestre (2015) cointegration test,

that also allows for both structural breaks and CSD12. Finally, we estimate heterogeneous

coefficient models using CCE in a dynamic panel using the DCCEPMG estimator.

4.2.2 A review of the recent empirical literature on FDI determi-
nants using pooled mean group estimators

A few previous papers have studied the long-run FDI determinants of FDI using PMG

estimators. In order to review their results, we classify them by region. We start with some

papers that have studied African countries. Abdelbagi et al. (2016) study FDI inflows in

Africa during the period 1974-2013. Their findings suggest that the main determinants

are economic growth, human capital, infrastructure, domestic investment, and the region's

trade openness. Similarly, Boğa (2019) for Sub-Saharan Africa and a slightly more extended

period (1975-2017) find that GDP growth, trade openness, domestic credit, natural resources,

and telecommunication infrastructure are the most important determinants. Fofana et al.

(2018) investigate the relationship between FDI inflows, economic growth, and exports in

West African countries in the period 1980 - 2014. They find that economic growth attracts

foreign investment and exports in the long run. Furthermore, Ren et al. (2012) study the

effect of institutional variables on MENA countries for the period 1984 - 2009, revealing that

institutional quality attracts FDI inflows.

Other papers also use the PMG estimator to study the long-run FDI determinants in Asian

regions. For example, Behera et al. (2020) assess the impact of institutional quality on FDI

inflows between 2002 and 2016 for South Asian countries and find a long-run relationship.

Similarly, Jalil et al. (2016) investigated the effect of corruption on foreign investment inflows

in 42 countries in Asia, Africa, and Latin America from 1984 to 2012. Their findings reveal

12In contrast to Kao and Chiang (2000), Banerjee and Carrion-i Silvestre (2004), Westerlund (2006) or Gutierrez
(2010), that assumed independence across units.
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that corruption has a positive impact on FDI in the case of Asia and Africa, but the opposite

is true for Latin America. Moreover, Othman et al. (2018) studied the impact of government

spending on FDI inflows for ASEAN-5 countries, China and India, from 1982 until 2016 and

also found a long-run positive effect.

In the case of the BRICS countries, Azam and Haseeb (2021) examine the impact of different

types of energy sources on FDI inflows over the period 1990 - 2018. They find that the effect

of renewable energy utilization on FDI is more significant than the non-renewable one in

the long run. Moreover, Maryam and Mittal (2020) study the macroeconomic factors that

affect foreign investment inflows in the BRICS from 1994 to 2018. Their results suggest

that GDP, trade openness, the exchange rate, gross capital formation, and the availability of

infrastructure facilities are significant in the long run.

Finally, the PMG estimator has also been used to analyze FDI determinants in EU countries.

Albulescu and Ianc (2016) study the long-run relationship between FDI inflows and the

financial environment in 16 EU countries. Their results point out that monetary uncertainty

reduces FDI inflows. On the other hand, banking stability attracts foreign investment and

finds a positive relationship between the business cycle and inward FDI. Finally, Su et al.

(2018) study the effect of some macroeconomic factors on FDI inflows in Visegrad13 group

countries after the EU enlargement in 2004. Whereas corruption deters FDI in Poland, the

Czech Republic, and Slovakia, human resources and exports play a major role in attracting

FDI for Hungary.

However, to the best of our knowledge, there are not applications that estimate FDI deter-

minants accounting jointly for non-stationarity of the series, CSD, slope heterogeneity and

structural breaks. In the present Chapter we aim to fill this methodological gap using state

of the art econometrics for large long memory panels.

4.3 Theoretical approach, data and empirical model

The purpose of this Chapter is to analyze the long-run determinants of US OFDI, with a

focus on European countries, as the US and the EU are the two largest hosts and recipients of

13Poland, the Czech Republic, Slovakia, and Hungary.
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FDI. For this aim, we use stock data14 for the period 1985-2019 and adopt the methodology

that better captures the complexity of this topic. In particular, we account for CSD in

an international context where the trade and investment relationships have evolved and

intensified with time. In addition, the large degree of heterogeneity among the US OFDI

destinations makes quite unrealistic imposing long-run homogeneity in all the estimated

parameters. Therefore, we use the DCCEPMG estimator. In this Section, we describe the

theoretical approach and data that we apply, as well as the empirical model implemented in

this Chapter.

In order to choose between competing theoretical approaches of FDI determination, the

estimation of a gravity equation has been the most successful tool. We start from the

theoretical 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:

ASi,j = si(τDη1

i,j )
(1−σ)(1−∈)mj (4.1)

where ASij are FAS from firm i in j; si and mj denote home and host country's market

capacity, respectively, and τDη1

ij stands for geographical distance between i and j where τ

represents the unit distance costs and η1 > 0.

Equation 4.1 can be log-linearized as

ln(ASi,j) = α1 + ζ1ln(si)− β1ln(Di,j) + ξiln(mj) (4.2)

This type of expression is the one commonly used in the gravity models for FDI. Initially,

market size and distance were the variables included in this type of models. However, with

the evolution of the FDI literature others have been added such as labour market conditions,

trade, institutional quality, technology development and macroeconomic instability. We start

from the variables considered robust to explain FDI in the BMA analysis of the previous

Chapter. As there are multiple potential candidate variables, we divided them in groups,

such as market size and population, labour market, and trade and international openness.

14We use stock data instead of flows because they are more persistent and reliable along time. Therefore, it is
a better measure to study the long-run FDI determinants.
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Once the robust variables within each group were identified, we select those for which

we find a cointegration relationship. The robust determinants related to these groups are

shown in Table 4.1, and the chosen variables15 for each of them are marked in red. A

detailed description of the selected covariates is available in Table 4.2. From market size

and population, the variable chosen is GDP or lgdp for all country groups. In the case of the

labour market covariates, those selected are population density or lpod for the whole group

and EA periphery, total factor productivity or tfp for EU countries, and labour compensation or

labc for the EA group and core countries. Finally, concerning trade openness, we include

trade openness or trdo for the whole and EA core groups, revenue from trade or rtrd for the EU

countries, and mean tariff rate or mtrt for the EA and periphery groups.

Our analysis starts in a panel that includes all the countries, in our case 54, with data

available for the sample period (1985 - 2019). Then, we study separately the EU and the

Eurozone groups and, finally, within this group, core and peripheral countries. The list of

countries and the different groups considered are detailed in Table 4.3. We analyze groups

including a smaller number of countries looking for similar characteristics and trying to

capture similarities (homogeneity) that are somewhat hided in larger groups of countries.

The variables chosen slightly differ depending on the group of countries analyzed, as the

results of the BMA analysis in the previous Chapter 3 detected different robust determinants

for each country group16. Therefore, our empirical model can be written as:

luso f dii,t = θ0 + θ1xi,t + ϵi,t (4.3)

where xi,t is the vector of explanatory variables, and θ0 and θ1 are the long-run coefficients.

In the next Section we describe the main econometric tools applied as well as the empirical

results for the different groups of countries.

15From the set of variables selected a robust in the BMA analysis, some of them cannot directly translated
into the cointegration analysis. These are notably dummies, that will be indirectly accumulated in the country
fixed effects or captured by the structural breaks.

16Moreover, using several variables that capture the same effect would generate multicolinearity in the
empirical model. We are also limited by the degrees of freedom, so that we choose one representative (robust)
variable from the different categories described in Table 4.1.
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Table 4.1: Variables selected as robust determinants of US FDI. Results of the BMA analysis
in Chapter 3

Variables Whole
group

EU
countries

EA
countries

EA
core

EA
periphery

Economic and monetary
integration
Euro X X X X
EconomicIntegration X X X X
Market size and population
LogRealGDP X X X X X
Euro*LogRealGDP X X X X
UrbanPopulation X X X
Euro*UrbanPopulation X
LogSumRealGDP X X
LogRealGDPdiff X
RealGDPgrowth X
LogRealMarketPotential X
LogSpatialLagUSFDI X X X
LifeExpectancy
OldDependencyRatio X
Labour market
SkillLevel X
Euro*SkillLevel X
HCI X X
Euro*HCI
LogPopulationDensity X X X X
Euro*LogPopulationDensity X X X X
EducLevel
SkillLeveldiff X
EducLeveldiff X
LogRealGDPdiff*SkillLeveldiff
LogRealGDPdiff*EducLeveldiff X
LabourCompensation X Xa

TFP X X
Trade and international
openness
TradeOpenness X X
Euro*TradeOpenness X
MeanTariffRate X X
Euro*MeanTariffRate X X
FTA
DepthFTA
RevenueTradeTaxes X X
KOFSoGIdf X
NOTES: The selected variables are market in bold. aIn Chapter 3 we do not find any robust determinant

in the group "labour market" for the EA core countries. Therefore, we choose the variable with the largest

PIP in this group, which is LabourCompensation.
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.

Table 4.2: Variables and definitions

Variable
Short
abbreviation Definition Source

Dependent variable

US outward FDI stock lusfdi Outward FDI stock from the BEA
United States to the host country
at current U.S. dollars.

Market size and
population

LogRealGDP lgdp Logarithm of the host country's real WDI from Wold
GDP at constant 2010 US dollars Bank and WEO

from IMF
Labour market

LogPopulationDensity lpod Logarithm of the population density WDI from World
of the host country Bank

TFP tfp Total factor productivity of the host Penn World Table
country at constant national prices 9.1
(2017=100)

LabourCompensation labc Share of labour compensation in GDP of Penn World Table
of the host country at current national 9.1
prices

Trade openness

TradeOpenness trdo Total imports and exports of the host WDI from World
country divided by total GDP at current Bank
US dollars

RevenueTradeTaxes rtrd Revenue from trade taxes (% of trade Fraser Institute
sector) of the host country.

MeanTariffRate mtrt Mean tariff rate of the host country imposed Fraser Institute
to product imports

NOTES: BEA=Bureau of Economic Analysis, WDI=World Development Indicators, WEO=World Economic

Outlook, IMF=International Monetary Fund.
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Table 4.3: Groups of countries

Groups
of countries

Countries included
Number
of countries

Whole group Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Canada, Chile,
China, Colombia, Costa Rica, Cyprus, Denmark, Dominican Republic,
Ecuador, Egypt, Finland, France, Germany, Greece, Guatemala, Hon-
duras, India, Indonesia, Ireland, Israel, Italy, Jamaica, Japan, Kenya,
Malaysia, Mexico, Morocco, Netherlands, New Zealand, Nicaragua, Nor-
way, Panama, Paraguay, Peru, Philippines, Portugal, Republic of Korea,
Romania, Senegal, South Africa, Spain, Sri Lanka, Sweden, Switzerland,
Thailand, Turkey, United Kingdom, and Uruguay

54

EU countries Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Netherlands, Portugal, Romania, Spain, Sweden and
United Kingdom.

16

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

11

EA core Austria, Belgium, France, Germany and Netherlands. 5
EA periphery Finland, Greece, Ireland, Italy, Portugal and Spain. 6
NOTES: We exclude from our sample the micro-states where US MNCs invests 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 country (see Blanchard and Acalin (2016)).
These are the cases of Antigua and Barbuda, Bahamas, Barbados, Bermuda, Fiji, Grenada, Hong Kong,
Luxembourg, Mauritius, Singapore and Trinidad and Tobago.

4.4 Econometric methodology and results

4.4.1 Cross-section dependence

Due to the composition of our database, prior to the specification and estimation of the

models, we need to test for the existence of CSD because in case it is detected, all the

subsequent analysis should take this issue into account. To begin, we apply the Pesaran

(2004) test.

Pesaran (2004) cross dependence test

Consider the following panel data model

yi,t = αi + β′
ixi,t + ui,t (4.4)
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where i = 1, ..., N is the cross-section, dimension, t = 1, ..., T is the time series dimension

and xi,t is a k × 1 vector of observed time-varying regressors. The individual intercepts, αi,

and the slope coefficients, βi, are allowed to vary across i. For each i, ui,t ∼
(
0, σ2

iu
)

for all t,

although they could be cross-sectionally correlated. The dependence of ui,t across i could

arise in a number of different ways17.

Pesaran (2004) proposes the CD statistic, based on the pair-wise correlation coefficients

instead of their squares, as in the LM test by Breusch and Pagan (1980), that has substantial

size distortions for N large and T small.

CD =

√
2T

N(N − 1)

(
N−1

∑
i=1

N

∑
j=i+1

p̂i,j

)
(4.5)

where p̂i,j is the sample estimate of the pair-wise correlation of the residuals. The null

hypothesis (H0) is zero CSD, Cov(ui,t, uj,t) = 0, for all t, i ̸= j, against the alternative (H1)

that there is CSD.

The results of the test are presented in the first part of Table 4.4. We include a maximum of

2 lags. As expected, the null hypothesis of no CSD is rejected at 1% significance levels for

all the variables.

Chudik and Pesaran (2015) cross dependence test

According to Pesaran (2015), the null of weak CSD seems more appropriate than the null of

cross-sectional independence in the case of large panel data models where only pervasive

cross-dependence is of concern. The latter seems especially suited to our case, where the time

and cross-section dimensions are similar. Moreover, when the number of units is smaller (as

in the EA), we consider countries of the same currency union, and cross-dependence would

be expected. Therefore, we also compute the weak CSD test:

CD =

√
TN(N − 1)

2
ˆ̄pN (4.6)

17It could be due to spatial dependence, omitted unobserved common components, or idiosyncractic
pair-wise dependence of ui,t and uj,t (i ̸= j) with no particular pattern of spatial or common components.
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where

ˆ̄pN =
2

N(N − 1

(
N−1

∑
i=1

N

∑
j=i+1

p̂i,j

)
(4.7)

is the the average pairwise error correlation coefficient.

The results are presented in the second part of Table 4.4, where the null hypothesis of weak

CSD is clearly rejected at 1% level of significance.

Table 4.4: Tests for cross-section dependence

luso f dit lgdpt lpodt t f pt labct trdot rtrdt mtrtt

Pesaran P 0 17.10*** 43.08*** 9.18*** 25.82*** 10.23*** 60.56*** 21.76*** 41.38***
(2004) test 1 16.35*** 47.42*** 4.19*** 26.04*** 11.04*** 62.38*** 23.69*** 36.38***

2 15.26*** 46.5*** 4.41*** 26.25*** 10.29*** 62.1*** 24.78*** 35.24***
Pesaran 162.54*** 204.18*** 190.56*** 29.90*** 15.48*** 75.94*** 54.69*** 140.12***
2015 test
NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. The critical values of both
cross-section dependence tests are 2.57, 1.96 and 1.64 at significance levels 1%, 5% and 10%, respectively. P
is the number of lags for each variable.

Therefore, after applying the two tests, we can conclude that there is CSD in our panel.

Consequently, we control for it in our estimation by the inclusion of the cross-section

averages of all the variables and their lags in the regressions. According to Chudik and

Pesaran (2015), the number of lags should be equal to 3
√

T, which in our case would be
3
√

35 ≃ 3. Taking into account that our variables are annual, we choose two lags of the cross

sectional averages.

4.4.2 Order of integration of the variables

The next step is to assess the order of integration of the variables. Non-stationarity is a

necessary condition for cointegration, and consequently, for the existence of a long-run

relationship among the variables. As we have found CSD, we apply panel unit root tests

that account of it. The first panel unit root test that we apply is the CIPS statistic proposed

by Pesaran (2007), following the logic of the previous Subsection, and allowing for CSD.
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Pesaran (2007) panel unit root test

Let yi,t be the observation on the ith cross-section unit at time t and suppose that it is

generated according to the simple dynamic linear heterogeneous panel data model

yi,t = (1 − ϕi)µi + ϕiyi,t−1 + ui,t, (4.8)

where the initial value, yi,0, has a given density function with a finite mean and variance, and

the error term, ui,t, has a single-factor structure, ui,t = γi ft + ε i,t, where ft is the unobserved

common effect, and ε i,t is the individual-specific (idiosyncratic) error.

It is convenient to write (4.8) as

∆yi,t = αi + βiyi,t−1 + γi ft + ε i,t (4.9)

where αi = (1 − ϕi)µi,βi = −(1 − ϕi) and ∆yi,t = yi,t − yi,t−1. The unit root hypothesis of

ϕi = 1, can now be expressed as

H0 : βi = 0 for all i (4.10)

against the possibly heterogeneous alternatives,

H1 : βi < 0, i = 1, 2, ..., N1, βi = 0, i = N1 + 1, N1 + 2, ..., N (4.11)

Following Pesaran (2006), the common factor ft can be proxied by the cross-section mean

of yi,t, namely ȳt = N−1 ∑N
j=1 yj,t, and its lagged value(s). Therefore, the test of the unit

root hypothesis of (4.10) should be based on the t-ratio of the OLS estimate of bi(b̂i) in the

following Cross-Sectionally Augmented DF (CADF) regression:

∆yi,t = ai + biyi,t−1 + ciȳt−1 + di∆ȳt + ϵi,t (4.12)

Subsequently, the individual CADF statistics are used to develop modified versions of the
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t-bar test proposed by Im et al. (2003), such as the CIPS test. Our results for the CADF test

are presented in the first part of Table 4.5. Also in this case, we allow for a maximum of

2 lags. In general, the null hypothesis of unit root is not rejected. Two exceptions are the

logarithm of the population density or lpod with 1 lag at 1%, and the logarithm of US OFDI or

lusofdi with no lags at 5%.

Bai and Carrion-i Silvestre (2009) panel unit root test

When testing for unit roots, it is also important to allow for the possible existence of

structural breaks, as external events may cause instabilities in the variables. According

to Perron (1989), this is non-trivial, as unit root tests can lead to misleading conclusions

if structural breaks are present but not accounted for. For this purpose, we apply Bai

and Carrion-i Silvestre (2009) panel unit root test. They propose a set of panel unit root

statistics that pool the modified Sargan-Bhargava (MSB) tests (Sargan and Bhargava, 1983)

for individual series, taking into account the possible existence of multiple structural breaks.

Moreover, this test allows for CSD as a common factors model, as described in Bai and Ng

(2004) and Moon and Perron (2004). The common factors may be non-stationary processes,

stationary processes or a combination of both. Their number is estimated using the panel

Bayesian information criterion (BIC) proposed by in Bai and Ng (2002).

Bai and Carrion-i Silvestre (2009) consider he following general panel data model:

Xi,t = Di,t + F′
t πi + ei,t (4.13)

where Di,t denotes the deterministic part of the model, Ft is an (r × 1) vector that accounts

for the common factors of the panel, and ei,t is the idiosyncratic disturbance term.

Regarding the deterministic component Di,t in equation (4.13), Bai and Carrion-i Silvestre

(2009) consider two models, Model A, where multiple structural breaks occur in the intercept,

and B, where multiple structural breaks occur in the intercept and the time trend.

The objective of pooling individual MSB test statistics is to increase power. The null

hypothesis is the following:
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H0 : ρi = 1 ∀i = 1, ..., N (4.14)

against the alternative:

H1 : |ρi| < 1 for some i. (4.15)

Under the null hypothesis, all the idiosyncratic errors ei,t are I(0). For any pooled test

to have power, there should exist a strictly positive fraction of series that are I(0). The

individual MSB statistic for each i is denoted MSBi(λi). This notation is used to reflect the

dependence on the break point λ.

Bai and Carrion-i Silvestre (2009) show that the individual MSBi(λi) are asymptotically

invariant to mean breaks (Model A). However, this invariance does not carry over to breaks

in linear trends (Model B), where the test statistics will converge to a weighted Brownian

bridge. Therefore, they propose a simplified test statistic MSB∗
i (λi).

Bai and Carrion-i Silvestre (2009) apply the approach proposed by Maddala and Wu (1999)

and Choi (2001) to combine individual test statistics in a panel test, that pools the p-values

associated with the individual tests. These p-values are denoted pi , i = 1, ..., N. Maddala

and Wu (1999) defined P, the Fisher-type test statistic designed for fixed N, which follows

a chi-squared distribution. Bai and Carrion-i Silvestre (2009) denote P∗ the corresponding

P statistic that is computed using the p-values of the simplified MSB statistic. Choi (2001)

proposed the Pm test when N → ∞. The Pm test is suitable for large N panels. As above,

use P∗
m to denote the corresponding Pm statistic that is computed using the p-values of the

simplified MSB statistic.

The results of Bai and Carrion-i Silvestre (2009) panel unit root tests are shown in the lower

part of Table 4.5. We apply model B, where multiple structural breaks may occur in the

intercept and time trend, with a maximum of 2 breaks, determined using the Liu et al.

(1997) procedure. We apply the simplified version of the P and Pm test's statistics, because

as mentioned above, this is the most suitable for the trend break model. In this case, the

null hypothesis of unit root cannot be rejected for any of the variables.
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Table 4.5: Panel unit root tests (1985-2019)

luso f dit lgdpt lpodt t f pt labct trdot rtrdt mtrtt

Pesaran (2007) test P 0 -2.71** -1.986 -1.642 -2.185 -2.425 -1.983 -2.003 -2.579*
1 -2.551* -2.513 -4.684*** -2.342 -2.581* -2.248 -2.14 -2.604*
2 -2.591* -2.267 -2.324 -2.203 -2.165 -2.088 -2.249 -2.183

Bai and Carrión-i Pm∗ 0.059 1.036 -0.900 0.611 0.213 -0.332 0.112 -0.848
Silvestre (2009) test P∗ 108.86 123.22 94.77 116.98 111.13 103.12 109.65 95.534
NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. (1) The critical values of the
Pesaran (2007) CIPS test are -2.73, -2.61 and -2.54 at 1%, 5% and 10% significance level, respectively. P is the
number of lags for each variable. (2) Concerning the Bai and Carrion-i Silvestre (2009) test, the Z∗ and Pm∗

statistics follow a normal distribution and their 1%, 5% and 10% critical values are 2.326, 1.645 and 1.282, res-
pectively. P∗ follows a Chi-squared distribution with n (breaks+1) degrees of freedom and its critical values
are 145.10, 133.26 and 127.21 at 1%, 5% and 10%, respectively.

Therefore, according to the results of the panel unit root tests, once the existence of CSD

and structural breaks have been taken into account, we can conclude that our variables

are non-stationary. Consequently, we can test for cointegration and estimate the long-run

parameters.

4.4.3 Panel cointegration with structural breaks

When the time-series dimension of the panel is large, as it is in our case, we should account

for structural breaks. Working with 35 annual observations, we cannot discard potential

changes in the role or intensity of the explanatory variables in the framework of cointegration.

Such shifts can be related with institutional changes, such as the establishment of the EU

Single Market, the successive EU enlargements and the launching of the euro, or external

events, as is the case of the 2008 crisis. Moreover, we have already detected the presence

of structural breaks in the panel unit root tests. Therefore, we have to account for these

shifts when testing for cointegration. For this purpose, we use the Banerjee and Carrion-i

Silvestre (2015) test, which allows for both structural breaks and CSD when testing the null

hypothesis of no cointegration.

Let Yi,t = (yi,t, x′i,t)
′ be an (m × 1) vector of non-stationary stochastic processes whose

elements are individually I(1). The data-generating process (DGP) is specified as follows:

yi,t = Di,t + x′i,tδi,t + ui,t (4.16)
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ui,t = F′
t πi + ei,t (4.17)

Ft denotes a (r × 1) vector containing common factors affecting yi,t, being πi the vector of

loadings. The deterministic component Di,t is given by

Di,t = αi + ϕit +
mi

∑
j=1

ηi,jDUi,j,t +
mi

∑
j=1

γi,jDTi,j,t (4.18)

where DUi,j,t = 1 and DTi,j,t = (t− Tb
i,j for t > Tb

i,j and 0 otherwise, with Tb
i,j = λb

i,jT denoting

the timing of the jth break, j = 1, ..., mi, for the ith unit, i = 1, ..., N, λb
i,j ∈ ∧, ∧ being a

closed subset of (0,1). Note also that the cointegrating vector in equation (4.16) is specified

as a function of time so that

δi,t = δi,j forTc
i,j−1 < t ≤ Tc

i,j (4.19)

with the convention that Tc
i,0 = 0 and Tc

i,ni+1 = T, where Tc
i,j = λc

i,jT denoting the jth time of

the break,j = 1, ..., ni, for the ith unit, i = 1, ..., N,λc
i,j ∈ ∧.

The combination of the specifications given by equations (4.18) and (4.19) define six different

models: Model 1 has breaks in the level, no linear trend, and a stable cointegrating vector;

Model 2 has change in the level, but a stable trend and cointegrating vector; in Model 3,

both the level and the trend change but the cointegrating vector does not; Model 4 has no

trend, but both the cointegrating vector and the level have multiple breaks; Model 5 has a

stable trend, but both the cointegrating vector and the level change; and finally, in Model 6,

both the level, the trend and the cointegrating vector may change.

We assume the presence of one structural break that is common to all the countries in the

panel and that is endogenously selected18. Under the null hypothesis of no cointegration,

the Zj(λ), j = c, τ, γ statistic where the break dates are the same for each unit is computed:

Z∗
j = in f (Zj(λ)), j = c, τ, γ (4.20)

18In a panel, as we are interested in obtaining the estimation of the long-run relationship before and after the
break, we have to impose a single common break.
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where Zj(λ) is the standardized statistic of the sum of the individual ADF cointegration

statistics for each model, j is the break that takes places, c denotes models 1 and 4, τ models

2 and 5, and γ models 3 and 6.

We test for cointegration in all the model specifications for each group of countries and

choose among them using information criteria. Subsequently, as we will see later, the

selected models will be the ones applied in our empirical estimation. It is important to bear

in mind that the variables used in each group slightly differ, as we use those found to be the

most robust for each country group.

The results of the tests are shown in Table 4.6. The Z∗
j statistic is in the third column, the

fourth column presents the time of the break, and the Akaike (AIC) and the BIC Information

Criterion are in the last two columns. For each group, the model with the lowest AIC and

BIC is selected, marked in bold. If two models are similar, we choose the less restrictive

model, in this case, the model which allows for a change in the cointegration vector (that is,

models 4, 5 and 6). For the complete group, according to the AIC the best is Model 5, and

for the BIC, Model 3. However, as Model 5 is a more complete and unrestricted model, we

select it. The estimated break takes place in 2008, when the economic crisis starts. As for

the EU countries, according to the AIC, Model 3 and 6 are very similar (-3.771 and -3.710).

Therefore, we choose Model 6. In this case, the break occurs in 1998, a year before the

launching of the euro. Concerning the EA countries, we select model 6. The break takes

place in 2004, at the time of the 2004 EU enlargement to the East. Finally, for the EA core

and peripheral countries, the chosen models are 5 and 3, respectively. The change occurs

in 2009 and 2010, also at the time of the crisis. The null hypothesis of no cointegration is

clearly rejected, in all the models selected, at 1% of significance.
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Table 4.6: Banerjee and Carrion-i Silvestre (2015) panel cointegration test (1985-2019)

Groups of countries Models Z∗
j Estimated break point AIC BIC

Whole group Model 1 -10.851*** 10 (1996) -0.135 0.696
Model 2 -8.032*** 14 (2000) -1.910 -0.913
Model 3 -5.927*** 26 (2012) -2.405 -1.241
Model 4 -13.108*** 19 (2005) -0.325 1.004
Model 5 -12.525*** 22 (2008) -2.520 -1.027
Model 6 -8.660*** 25 (2011) -2.225 -0.563

EU countries Model 1 -4.768*** 25 (2011) -2.797 -2.150
Model 2 -4.940*** 10 (1996) -3.467 -2.691
Model 3 -5.549*** 26 (2012) -3.771 -2.865
Model 4 -7.017*** 12 (1998) -2.669 -1.634
Model 5 -8.140*** 19 (2005) -3.555 -2.391
Model 6 -5.325*** 12 (1998) -3.710 -2.416

EA countries Model 1 -8.414*** 22 (2008) -3.371 -2.78
Model 2 -7.986*** 10 (1996) -3.781 -3.073
Model 3 -11.035*** 27 (2013) -4.228 -3.402
Model 4 -3.158*** 22 (2008) -3.484 -2.540
Model 5 -8.008*** 10 (1996) -4.292 -3.230
Model 6 -8.081*** 18 (2004) -4.652 -3.472

EA core countries Model 1 -0.428 21 (2007) -4.166 -3.695
Model 2 -8.836*** 23 (2009) -6.131 -5.567
Model 3 -17.333*** 23 (2009) -6.464 -5.805
Model 4 -2.345** 6 (1992) -5.205 -4.452
Model 5 -23.027*** 23 (2009) -6.416 -5.569
Model 6 -13.603*** 26 (2012) -6.113 -5.172

EA peripheral countries Model 1 -1.008 18 (2004) -3.300 -2.801
Model 2 -21.691*** 24 (2010) -6.162 -5.564
Model 3 -32.362*** 24 (2010) -6.277 -5.580
Model 4 -9.071*** 22 (2008) -4.656 -3.858
Model 5 -13.542*** 24 (2010) -5.231 -4.334
Model 6 -16.301*** 26 (2012) -5.975 -4.980

NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. Critical values
of Z∗

j are -2.824,-2.113 and -1.759 at 1%, 5% and 10% significance levels, respectively, for the mo-

del with constant; -2.924,-2.240 and -1.835 are their equivalents in the model with trend. AIC=A-
kaike Information Criterion, BIC=Bayesian Information Criterion. The selected models are mar-
ked in bold.

Therefore, in every model selected, the structural break takes place at important economic

events, such as the launching of the euro, the EU 2004 enlargement, and the 2008 economic

crisis. We include these changes in our estimation.



134 Chapter 4 Which are the long-run determinants of US FDI?

4.4.4 Slope homogeneity

Once we have chosen the model specification for each group and tested for cointegration us-

ing Banerjee and Carrion-i Silvestre (2015) methodology, we can test as well for homogeneity

of the slope parameters in the models. For this purpuse we use Pesaran and Yamagata

(2008) test, which is a standardized dispersion version of Swamy's test of slope homogeneity,

where N can be large relative to T.

Consider the panel data model with fixed effects and heterogeneous slopes:

yi,t = αi + β′xi,t + ε i,t, (4.21)

where αi is bounded on a compact set, xi,t is a k × 1 vector of strictly exogenous regressors,

βi is a k × 1 vector of unknown slope coefficients, such that ||βi||<K.

The null hypothesis of interest is

H0 : βi = β for all i, (4.22)

against the alternative

H1 : βi ̸= β j for a non-zero fraction of pairwise slopes for i ̸= j (4.23)

Swamy (1970) bases his test of slope homogeneity on the dispersion of individual slope

estimates from a suitable pooled estimator.

The standardized version is called ∆ test. Additionally, the small sample properties of the

dispersion tests can be improved under the normally distributed errors by considering the

mean and variance bias adjusted versions of ∆̂, called ∆̂adj.

The results from the Pesaran and Yamagata (2008) homogeneity test are shown in Table 4.7.

The null hypothesis of homogeneous slope is rejected at 1% significance level for both the ∆̂

and ∆̂adj tests in all country-groups.
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Table 4.7: Pesaran and Yamagata (2008) slope homogeneity test

Groups of countries Models ∆̂ ∆̂adj

Whole group Model 5 35.750*** 41.073***
EU countries Model 6 15.564*** 17.882***
EA countries Model 6 13.337*** 15.323***
EA core countries Model 5 6.731*** 7.733***
EA peripheral countries Model 3 6.439*** 6.990***
NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%
, respectively. The critical values are 2.57, 1.96 and 1.64 at 1%, 5%
and 10% significance level, respectively.

Therefore, the best options to estimate the long-run cointegration relationships are the PMG

and MG estimators, instead of the pooled estimator, as they allow some of the parameters

of the model to be heterogeneous. Moreover, we are also able to choose also between the

PMG and MG estimators in our long-run estimation.

4.4.5 Empirical model estimation: Dynamic Common Correlated
Effects Pooled Mean Group estimator

As we are interested in the long-run effects of a given set of variables, as well as in whether

the impact of some of them is homogeneous across units, we use the PMG estimator of

Pesaran et al. (1999). By homogeneous effect we mean that the effect of a variable is the

same for all the units considered in a panel, as opposed to heterogeneous effect, when the

effect differs.

Suppose that for T periods and N groups we estimate an autoregressive-distributed lag

(ARDL) (p, q) model of the form:

yi,t = αi +
p

∑
j=1

λi,jyi,t−j +
q

∑
j=0

βi,jxi,t−j + ε i,t (4.24)

where xi,t (k × 1) is the vector of explanatory variables (regressors) for group i, in our case,

the robust determinants selected through the BMA analysis, λi,j are the coefficients of the

lagged dependent variables, and βi,j are those of the explanatory variables.
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Because there is CSD in the panel, as mentioned previously, we include the cross-sectional

averages of the dependent and independent variables and their two lags, following the

DCCE approach of Chudik and Pesaran (2015). Moreover, we take into account the existence

of structural breaks and estimate the selected models for each group of countries following

the results of Subsection 4.4.3. Thus, equation (4.24) can be written as:

yi,t = β0,iDi,t +
p

∑
j=1

λi,jyi,t−j +
q

∑
j=0

βi,jxi,t−j +
pT=2

∑
l=0

δ,
i,l z̄t−l + ε i,t (4.25)

where Di,t is the deterministic component in equation (4.18), that includes αi, and z̄t =

(ȳt−1, x̄t) are the cross sectional averages of the dependent and independent variables, where

pT = 2 is their number of lags.

Equation (4.25) is transformed into an Error Correction Model (ECM):

∆yi,t = ϕi[
p

∑
j=1

yi,t−j − θ0,iDi,t − θ1,ixi,t] +
q

∑
j=1

βi,j∆jxi,t +
pT

∑
l=0

δ,
i,l z̄t−l + ε i,t (4.26)

where the long-run effects, estimated by maximum likelihood, are the following:

θ0,i =
β0,i

1 − ∑
p
j=1 λi,j

, θ1,i =
∑

q
j=0 βi,j

1 − ∑
p
j=1 λi,j

(4.27)

and the ECM parameter is:

ϕi = −
(

1 −
p

∑
j=1

λi,j

)
(4.28)

In Table 4.8 we present a summary of the empirical results obtained in the present Chapter.

The model estimated for each group of countries appears in the second column, and the

variables in the third one. We report the information for the models selected (either 5 or

6, both including a break in the cointegration vector, with the exception of the Eurozone

peripheral countries, for which model 3 is selected) and denote by "d" the variables after

the shift19. In the next three columns, we present the coefficient homogeneity restrictions,

19The list of variables and abreviations can be found in Table 4.2.



4.4. Econometric methodology and results 137

as well as the likelihood Ratio (LR) and the Hausman tests. Finally, the order of the ARDL

model for the short-run variables is in the last column.

Prior to the estimation of the models, we have tested for individual long-run homogeneity of

the variables in each specification. We have already tested the hypothesis of join parameter

homogeneity using the Pesaran and Yamagata (2008) statistic and this was rejected. Next,

we apply a different strategy to decide whether we can impose that one or more long-run

parameters have common value for the elements of a country-group. For this, we use

the Hausman test as well as the LR test. The Hausman (1978) test (as in Pesaran et al.

(1999)) compares the PMG and MG estimators. The null hypothesis is that under slope

homogeneity, both the MG and PMG are consistent estimators, but the MG estimator is

inefficient, whereas the opposite is true for the PMG estimator. The LR test is defined under

the null hypothesis of equal long-run coefficients. We test whether all the variables or only

some of them can be assumed to have equal parameters in the long-run specification. This

test is more restrictive, because unlike the Hausman test (that compares the estimators),

it assumes that the effect of the variables considered have the same coefficient in all the

cross-section units20.

As mentioned previously, the selection of the variables is based on the BMA analysis of

Chapter 3, where a large set of potential covariates was considered (as described in Table

4.1). For example, 11 variables were included in the group "Market size and population"

or 13 in "Labour market" for labor costs and productivity. Using cointegration techniques

in panels, we selected the variables from the group of robust covariates, which may differ

depending on the group of countries analyzed. We have found that there is at least one

long-run coefficient common to all its members (homogeneous parameter) in every country

group. Moreover, we find that the degree of homogeneity has increased over time, as in half

of the cases, the homogeneous variable is the one after the break or it is only significant in

the second part of the sample. This result can be taken as evidence of growing economic

interdependence, not only among EU or Eurozone countries but also in the rest of the

world. As our variable of interest is the US OFDI, the interpretation is that American FDI

is attracted by some variables with similar intensity, and this can be related to important

20Evidently, the larger is the number of cross-section units, the higher the potential degree of heterogeity.
Pesaran et al. (1999) mention that, in the case of cross-country studies, the LR tests usually reject the hypothesis
of equal error variances and/or slopes (short-run or long-run) at conventional significance levels.
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events that have affected FDI with origin in the US. This is the case of the launching of the

euro, the 2004 EU enlargement, or the 2008 financial crisis.

For the full group of (54) countries, we assume that the variable trade openness or trdot is

homogeneous. According to the Hausman test, the hypothesis that attributes the common

slope to this variable cannot be rejected, so the PMG estimator is preferred over the MG

estimator. However, this specification does not fulfill the LR test's condition, which is more

strict. In such a large panel of data with countries from different continents, there is a

large degree of heterogeneity. Concerning the EU countries, the variable found to have a

common effect across countries is revenue from taxes after the break or drtrdt. Also in this

case, while the hypothesis of common slope cannot be rejected, the null of the LR test is

rejected again. Once we move to smaller and more homogeneous groups, as is the case of

the EA, core, and peripheral countries, the null hypothesis of equal long-run coefficients is

not rejected. Regarding the Eurozone group, labour compensation after the break or dlabct, is

homogeneous. As for the EA core countries, we find two possible models, Model 5a, where

both trade openness and labor compensation can be restricted to be the same across countries,

and Model 5b, where trade openness (trdot), and this same variable after the break (dtrdot)

have a common slope. Finally, in the case of the periphery, the mean tariff rate or mtrtt is the

homogeneous variable.

Table 4.8: Models summary

(a)

Groups of
countries

Models Variables
Coefficient homogeneity
restrictions

Whole group Model 5 lusofdi lgdp lpod trdo dlgd dlpod dtrdo N.A. ̸=∗ ̸=∗∗ = ∀∗∗∗ ̸= ̸= ̸=∗∗

EU countries Model 6 lusofdi lgdp tfp rtrd dlgdp dtfp drtd N.A. ̸= ̸= ̸=∗∗ ̸=∗ ̸= = ∀∗∗∗

EA countries Model 6 lusofdi lgdp labc mtrt dlgdp dlabc dmtrt N.A. ̸= ̸=∗∗ ̸=∗ ̸= = ∀∗∗∗ ̸=
EA core Model 5a lusofdi lgdp labc trdo dlgdp dlabc dtrdo N.A. ̸=∗∗ = ∀∗ = ∀∗∗∗ ̸= ̸= ̸=

Model 5b lusofdi lgdp labc trdo dlgdp dlabc dtrdo N.A. ̸=∗∗ ̸= = ∀∗∗ ̸= ̸= = ∀∗

EA periphery Model 3 lusofdi lgdp lpod mtrt N.A. ̸= ̸=∗∗ = ∀∗

NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. The signs = ∀ and ̸= de-
note homogeneity and heterogeneity of the estimated parameters, respectively. N.A. = not applicable.
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(b)

Groups of
countries

Models
Hausman
test

LR test ARDL order

Whole group Model 5 0.04 (0.85) 332.44 (0.000) 1000100
EU countries Model 6 2.26 (0.13) 36.405 (0.002) 1001000
EA countries Model 6 1.90 (0.17) 15.194 (0.125) 1100000
EA core Model 5a 2.96 (0.23) 12.647 (0.125) 1001001

Model 5b 5.30 (0.07) 14.058 (0.080) 1000110
EA periphery Model 3 2.21 (0.14) 8.249 (0.1430) 1101

Once we have enumerated the long-run variables that are estimated to be homogeneous

for all the countries in the different groups, we will analyze and interpret the role of

the variables in the long-run relationships. Concerning the estimation of the coefficients,

the difference between the two approaches (PMG and MG) is that for those variables for

which the homogeneity restriction cannot be accepted, the coefficient is the average of the

individual coefficients. The results of the panel estimation is presented in Table 4.9, where

the homogeneous long-run coefficients are marked in bold. Therefore, for example, in

the second column of the Table, where we include the estimation of Model 5 for the 54

countries, only trade openness is homogeneous and appears in bold. The remaining long-run

parameters are the averages of the 54 units in the group. In this first case, trade openness

is significant both before and after the break. In addition, the Table includes the error

correction cointegration test (based on the significance of the ECM parameter) and the

short-run coefficients for each of the models. The variables after the break are below the

dashed lines. We start the analysis of the estimation results with the long-run coefficients by

group of variables.

Concerning the long-run coefficients, the only variable that was found a robust covariate

in all the country groups is GDP or lgdpt. In all the groups the parameter is positive

when it is significant, as in the cases of the Eurozone core countries and the full group.

This sign is consistent with HFDI, where market size plays an important role attracting

foreign investment. On the other hand, the parameter after the break dlgdpt is negative

for the EU countries. Since the break takes place in 1998, this would imply that, after the

launching of the euro, the US strategy may have changed from HFDI to VFDI, an effect

probably related to international GVCs. Sondermann and Vansteenkiste (2019) obtained
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similar results concerning the impact of the euro on the drivers of FDI inflows.

A second group of variables is the one containing those variables related to the labor

market. Depending on the group of countries, three different proxies for labour costs

were found to be robust: population density or lpodt, total factor productivity or t f pt, and

labour compensation or labct. In Table 4.9, population density (lpodt), taken as a proxy for the

labor endowment of the host country, was found to be a robust determinant in the model

including all the countries. This variable is significant at 5%, has a negative sign before

the break, and becomes non-significant afterward. In principle, higher population density

may attract a concentration of firms looking for abundant and cheaper labor. Consequently,

the competition effect could offset the positive spillovers arising from a common pool of

resources, deterring the entry of new firms21. The sign of this same variable is positive for

the EA peripheral countries, implying that US MNCs have been attracted by an abundant

and probably, less expensive workforce, an impact compatible with VFDI. To this same effect

point the results of labor compensation (labct) in the Eurozone and core countries: the sign

is negative so that lower salaries would attract FDI. However, the effect is positive in the

Eurozone after the break, which took place in 2004, and reduces the negative impact of the

original variable. A plausible hypothesis for this impact could be that with the expansion

of the EU to the Eastern countries, US MNCs have been giving preeminence to the more

productive and skilled workers in the core instead of mere labor cost considerations. This

strategy is compatible with intra-industry VFDI, where firms are generally located in high-

skill countries and sectors that also produce high-skill inputs involving products that are

at some stages close to the parent firm's final stage of production (Alfaro and Charlton,

2009). Therefore, after the 2004 EU enlargement, there has probably been relocation and

redistribution of US MNCs activities within the EA. While intra-industry VFDI has been

mainly established in the "old" members of the Eurozone, where there is a higher proportion

of skilled workers, pure VFDI has prevailed in the Center and East, where labor costs are

lower.

Regarding the covariates related with trade, we have used three proxies that were robust in

the previous BMA analysis for the five groupings considered: trade openness (trdot), revenue

from trade taxes or rtrdt and mean tariff rate or mtrtt. The first one, trade openness, is significant

21For more information about competition forces and FDI location, see Crozet et al. (2004).
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at 1% and has a positive sign in the case of the largest group. Specifically, a one-unit

increase rises US OFDI by 0.5%. This effect is compatible with VFDI, where trade and FDI

are complements and mostly consist of trade in intermediate goods across affiliate firms.

Similar results are found for the EA core countries. However, in this case, this coefficient

changes sign after the break in the cointegration vector and even offsets the magnitude of

our original variable. As the break occurred in 2008, it would imply that HFDI strategies

have prevailed after the crisis. A possible explanation could be the important role played by

large economies on American investment even after the economic downturn, where most

US OFDI is aimed at supplying the local markets, such as those in Great Britain, Canada,

Australia, and China. Nonetheless, this is not the case in the core countries, where the

variable after the break dtrdot remains positive. Regarding the EU countries, the revenue

from tariffs or rtrdt has a negative sign22. Since this variable can be interpreted as an increase

in trade costs, its sign implies VFDI. After the break in 1998, drtrdt remains significant but

positive and more than compensates the magnitude of the coefficient of the original variable,

meaning that with the introduction of the euro, a more horizontally-oriented FDI strategy

may have prevailed in the EU countries. Concerning the Eurozone peripheral countries, the

mean tariff rate or mtrtt that is a robust determinant in the Eurozone peripheral countries,

has a negative sign, also pointing towards VFDI during the whole sample23. Finally, for

the Eurozone countries (third column in Table 4.9), increases in the mean tariff rate (mtrtt)

imply more US FDI, intended at jumping the barriers.

In the center of Table 4.9 we have included the value of the ECM parameter for each of the

models estimated for the country groups. Testing for the null hypothesis of no cointegration

based on the significance of the error correction coefficient has been applied not only in the

context of time series but also in panels (see Banerjee et al. (1998) and Westerlund (2007),

respectively). In our case, all the specifications have a very significant ECM parameter, with

the right sign and magnitude. Therefore, the null hypothesis of no cointegration is clearly

rejected in all instances.

Finally, the lower part of Table 4.9 includes the estimated short-run coefficients for all the

22In particular, one unit increase in the tariff reduces US OFDI by approximately 85%. The possible explana-
tion for this large effect is that revenue trade taxes is meager (between 0.5% and 1.5%) for the fundamentally
open EU countries. Therefore, a 1 percentage point increase of this variable implies a doubling of the tariff.

23In this case, we find a break in the mean and the trend of the relationship, but the cointegration vector is
stable during the sample period.
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country groups. All of them are heterogeneous across groups. The ARDL order is shown

in the last column of Table 4.8. We have selected the number of lags taking into account

the degrees of freedom limits, but ensuring that the residuals estimated models pass the

misspecification tests. The results are similar to those obtained for the long-run coefficients.

lgdpt and its lag are positive when significant, which is compatible with HFDI. On the

other hand, in the case of the EU countries, it turns negative after the break, implying

that with the introduction of the euro, more vertical strategies are undertaken by the US

companies. Concerning labor market covariates, lpopt is negative for the whole group, but

it is positive in the case of the EA periphery, an impact compatible with VFDI. Similarly, the

sign of labct is negative for the EA and core countries but positive after the break, indicating

that intra-industry VFDI strategies have gained importance in the Eurozone with the EU

enlargement to the East. Lastly, as for trade variables, the parameter of trdot has a positive

sign for the large group and EA core countries, implying VFDI strategies. However, the sign

of dtrot is negative for the whole group (HFDI) but positive for the core (VFDI). As for the

EU countries, the short-run parameter of rtrdt is negative and significant, evidence favoring

VFDI. A similar response can be attributed to mtrtt in the EA periphery, although the lag of

this variable is positive. The latter also happens when we analyze the post-break short-run

adjustment of drtrdt for the EU and the one of mtrtt for the EA.

To sum up, our overall results show that once we analyze the short-run and long-run US

OFDI determinants, both HFDI and VFDI strategies coexist for all country groups. This

feature is consistent with the KK model of Markusen and Maskus (2002), where both types

of strategies can be present simultaneously. Concerning the structural breaks, in the largest,

more diverse group, including the 54 most important destinations of US FDI, the changes

in strategy occurred after the financial crisis. However, for the EU countries, the relevant

time of break is the euro's inception, and for Eurozone, the enlargement to the East. In the

smaller, more homogeneous groups, the results show the importance of VFDI strategies.
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Table 4.9: Panel estimation of the dynamic model (DCCEPMG) for all the country groups

Whole
group

EU
countries

EA
countries

EA
core

EA
periphery

Dependent variable Model 5 Model 6 Model 6 Model 5a Model 5b Model 3

luso f dit
Structural break 2008 1998 2004 2009 2009 2010

Long run coefficients

lgdpt 1.169* 2.215 2.588 9.167** 8.287** -1.036

lpodt -4.622** 8.000**

t f pt -0.018

labct -0.049** -0.030* -0.005

trdot 0.005*** 0.028*** 0.015**

rtrdt -0.854**

mtrtt 0.072* -0.123*

dlgdpt 1.680 -0.950* 0.325 0.049 0.431

dlpodt -2.929

dt f pt 0.023

dlabct 0.038*** -0.082 -0.042

dtrdot -0.020** -0.002 0.015*

drtrdt 1.123***

dmtrtt -0.056

ecmt − 1 -0.837*** -0.689*** -0.710*** -0.538** -0.632*** -0.535***

Short run coefficients

∆lgdpt 0.981* 1.144 2.222* 3.934*** 3.834** -0.132

∆lgdpt − 1 1.801 2.547***

∆lpodt -3.714*** 4.237**

∆t f pt 0.001

∆labct -0.027* -0.016*** -0.014

∆trdot 0.004*** 0.015*** 0.009***

∆trdot − 1 -0.018

∆rtrdt -0.492***

∆rtrdt − 1 -0.202
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Whole
group

EU
countries

EA
countries

EA
core

EA
periphery

Dependent variable Model 5 Model 6 Model 6 Model 5a Model 5b Model 3

lusofdit
Structural break 2008 1998 2004 2009 2009 2010

∆mtrtt 0.045** -0.066***

∆mtrtt − 1 0.073***

∆dlgdpt 0.519 -0.555** 0.025 0.011 0.082

∆dlgdpt − 1 -0.195 -0.261

∆dlpodt -0.446

∆dt f pt 0.020

∆dlabct 0.027*** 0.081 0.045

∆dlabct − 1 -0.012

∆dtrdot -0.016*** 0.003 0.010***

∆dtrdot − 1 0.009

∆drtrdt 0.773***

∆dmtrtt -0.031

N ◦ of observations 1782 528 363 165 165 198

NOTES: ***, ** and * denote significance at levels 1%, 5% and 10%, respectively. The homogeneous
parameters are marked in bold.

4.5 Conclusions

The EU and the US are the two largest FDI investors and recipients. In the case of the EU,

the establishment of the Single Market in 1993 and the introduction of the euro in 1999

have been powerful FDI attractors from both EU and non-EU members. In this Chapter, we

analyze the long-run determinants of US OFDI, from 1985 to 2019, in a large group of 54

countries from all the continents, representing over 70% of the total US OFDI stock in 2019.

In our case, the deep trade and investment linkages between the US and the EU make it

especially relevant to know the long-run motivations of US FDI in these countries. For this

reason, we analyze the EU and the EA, and within the EA, we distinguish between core and

peripheral countries.

We contribute to the empirical literature in several respects: we aim to capture long-run

relationships based on variable selection and testing for homogeneity restrictions instead

of imposing them. We use efficient econometric techniques to work with panels where the
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time dimension is sometimes larger than the cross-section dimension. For this reason, we

use a panel cointegration approach and estimate error correction mechanisms, allowing

for flexible dynamics. Moreover, we also account for CSD, which we expect due to the

simultaneous processes of globalization and European integration during our sample period.

Also related to the large T-dimension of the sample, we test for the existence of structural

breaks not only in the variables but also in the long-run relationships. We include these

changes in the specification and estimation of models of FDI determination for five groups

of countries. As one of the primary motivations of this Chapter is the search for common

patterns across country groups, we combine the Chudik and Pesaran (2015) and Pesaran

et al. (1999) approaches and use the DCCEPMG estimator allowing for one structural break.

Additionally, instead of just focusing on a predetermined group of variables, we start from

the variables found to be robust on the Chapter 3 using BMA analysis.

The complexity of the international economic linkages makes studying the factors that attract

FDI to a particular area particularly difficult. Therefore, we have adopted an approach that

tackles this complexity using methods based on careful specifications and testing plans. We

have confirmed the existence of a high degree of CSD and many sources of heterogeneity in

the investment strategies that cannot be captured unless we use a flexible methodology. We

find cointegration in all the country groups. However, none of the long-run relationships are

stable during the sample period. The world financial crisis is found to be the most important

common structural break for the whole group as well as for the core and the periphery of

the Eurozone. Capital mobility was profoundly affected by the financial turmoil, although

MNCs' adoption of new strategies is more associated with institutional changes. Such is the

case of the EU, as the break is found at the creation of the euro, as well as in the Eurozone,

with the 2004 enlargement.

Our main results show that once we study the short-run and long-run determinants of US

OFDI, we find both HFDI and VFDI strategies in all country groups. Nonetheless, as we

move towards more homogeneous groups, the results show more intense VFDI. Moreover,

some determinants have a homogeneous long-run effect on US OFDI that, as expected,

becomes evident when we analyze smaller and more homogeneous groups. This is the case

for the EA and the core and the periphery groups.
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In the case of the three larger country groups, the US changes its FDI strategies after the

structural breaks. First, in the full group of countries, the variable trade openness has

a positive and homogeneous coefficient, but a negative and heterogeneous one after the

2008 crisis. In this case, the change is from VFDI to HFDI in the overall model, or it may

also be the case of US FDI simply moving from some countries to others depending on its

financial or macroeconomic stability. Second, a similar effect is found in the case of US FDI

in the EU countries: after the inception of the euro, the trade variable (in this case, revenue

from trade taxes) changes from negative (more trade protection deters FDI) to positive

and homogeneous. Third, in the group of the Eurozone countries, we find a reduction

in the negative sign in the labour market parameter after the 2004 enlargement. From an

initial strategy based on VFDI (or low labor costs) until 2004, US firms changed to sought

high-skilled labor countries in the "old" EA members in the aftermath. Indeed, while the

sign of population density in EA peripheral countries is positive for the whole sample

period, associated with abundant cheap labor, this factor is not enough to attrack the US

FDI.

From an economic policy point of view, the EU countries have maintained their attractiveness

for US FDI through the sample period. Serving a large and expanding market with each

enlargement and avoiding the non-tariff barriers that separate the US and the EU has always

been a reason for the presence of American MNCs in Europe. In addition, the participation

in GVCs, both of European and non-European ownership, has grown in the last 30 years

thanks to the skill level of the labor force in the European continent and relatively low

salaries in Eastern and peripheral countries. Moreover, the macroeconomic stability and the

institutional quality of the EU are the bases for continuing the solid bilateral FDI relationship

between the EU and the US. The international context also favors strengthening this link, as

the two economic areas are interested in reducing their dependence on Asian producers. In

the subsequent years, European regional value chains are expected to grow as the production

of electronic components and other strategic elements of manufacturing production chains

come back to Europe, probably with important US participation.
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FDI has significantly increased over the last three decades in a context of growing trade

and investment liberalization. Within this landscape, the establishment of multilateral

and regional FTAs has gained importance, leading to a more integrated world. However,

this integration process has not evolved evenly since most investment flows and capital

movements are mainly concentrated in three economic blocs: North America, East Asia, and

Europe.

Against this background, the leading investors have traditionally been the US, Japan, and

the EU. These economies have dominated the world economy until the end of the 20th

century, and although other countries have emerged in the international panorama, they

continue to have an undoubted relevance. Therefore, the analysis of the driving patterns of

OFDI for these three economies is a crucial topic. In this Dissertation, we analyze the cases

of Japan and the US as investors and the EU as one of the leading destination regions.

Researchers have typically used the gravity equation to study FDI determinants in the

empirical analysis. Due to the wide variety of FDI theories developed in the literature,

many different variables have been used in previous works. However, there is no consensus

about the potential FDI determinants. Additionally, the increasing availability of panels

with large N and T has rendered traditional panel methods somewhat obsolete and calls for

new approaches to obtain unbiased and efficient estimators when working with large data

panels.

The aim of this Doctoral Dissertation has been to study the determinants of Japanese and US

OFDI, dealing with the problem of model uncertainty and applying an efficient estimator

suitable for large long-memory panels.

In particular, in Chapter 2, we have analyzed the main determinants of Japanese OFDI. Our

analysis starts with a group of 27 countries that we later split into developed and emerging

countries. Finally, we focus on more integrated areas, such as the EU and East Asia. To this

aim, instead of using a predetermined set of variables, we apply a BMA approach developed

by García-Donato and Forte (2015) to identify the most robust covariates.

The next two Chapters focus on the case of the US. Chapter 3 also identifies the most

robust determinants of American OFDI, emphasizing the effect of European integration on
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investment decisions. The EU has been one of the leading destinations of US OFDI, and our

maintained hypothesis is that the process of economic integration, which culminated with

the creation of a monetary union, has played a crucial role. Therefore, we are interested

in assessing whether the euro has changed the drivers of OFDI originating in the US or

whether the drivers are different in the EA. In this case, we initially analyze a group of 56

countries to subsequently restrict the analysis to the EU. Finally, we focus on the EA, and

within this group, we distinguish between core and peripheral countries. As in Chapter 2,

we use the BMA approach of García-Donato and Forte (2015) to select the variables.

Finally, in Chapter 4, our objective is to find the most important long-run determinants of

US OFDI, primarily focusing on the EA. Instead of using PPML, the long-lasting investment

links that the US and the EU have maintained make it plausible to look for a cointegration

relation between FDI and some characteristics of EU countries as hosts. Moreover, as

the time-series dimension is large, potential structural breaks may affect the long-run

parameters related to the process mentioned above of economic integration. Therefore,

we apply a dynamic econometric approach that permits us to include these changes and

accounts for CSD. Moreover, we are also interested in searching for similarities across

country groups in the long run. Therefore, we use a DCCEPMG estimator in the form

of error correction representation. First, we estimate the model for all the (54) countries

available, and subsequently, we study smaller and more homogeneous groups, as is the case

of the EU, Eurozone, EA core, and periphery. We start from the variables found robust in

the previous Chapter.

The Chapters of this Doctoral Dissertation contribute in several respects to previous literature.

First, our study uses FDI stock data instead of flows. In a long-run approach, like the one we

adopt, stocks of FDI are not subject to the volatility of flows and are influenced by long-term

factors instead of short-term or cyclical events. Second, to the best of our knowledge,

the specific cases we explore have not been analyzed previously. Lastly, we apply an

econometric approach suitable for panel data, where both N and T have a similar and

relatively large dimension. Moreover, we add to the DCCEPMG estimator the possibility

of common structural breaks endogenously detected. We also allow for CSD and test for

slope homogeneity. As far as we know, no previous work has adopted this methodology to

analyze the long-run determinants of foreign investment coming from the US.
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In what follows, we describe the main findings of this Dissertation. Chapters 2 and 3 deal

with the variable selection problem by applying a BMA analysis. The overall results indicate,

in both cases, that not all the potential FDI determinants mentioned in the literature are

robust. Only around the 50% of the analyzed variables can be considered robust in the

larger group, whereas this percentage significantly decreases when considering smaller and

more homogeneous groups. In line with the seminal paper of Blonigen and Piger (2014),

we show evidence in favor of more parsimonious models in comparison with previous FDI

literature.

Nonetheless, these robust variables are related to very different characteristics of the host

country: GDP and population, labor costs, trade, investment conditions, institutions, macroe-

conomic factors, and communication infrastructure, among others. Thus, investment de-

cisions are complex and composed of factors and circumstances that go beyond the mere

consideration of market size or labor endowments.

In addition, this complexity also extends to the type of strategies that MNCs undertake

in the destination countries. Our findings suggest that there is no single motivation for

investing abroad, and both HFDI and VFDI strategies coexist in all country groups analyzed

in Chapters 2 and 3. These results are consistent with the recent theories formulated in the

empirical literature, as is the case of the knowledge capital model of Markusen and Maskus

(2002), where both HFDI and VFDI are present simultaneously. However, HFDI strategies

are predominant in those groups mainly composed of countries with an important market

size, such as developed and EU countries in Chapter 2 and EA core countries in Chapter 3.

On the other hand, VFDI motivations are more relevant in those groups where labor costs

are lower. The latter is the case of emerging and ASEAN countries in the second Chapter

and EA peripheral countries in the third one.

Moreover, additional insights can be drawn from the results obtained from the BMA analysis.

In the case of Japan, the degree of financial development of the host countries is relevant,

especially for East Asian countries. During the period studied, 1996-2017, two financial

crises (the 1997 Asian crisis and the 2008 global downturn) occurred. According to our

findings, a higher degree of financial development attracts Japanese FDI, an especially

relevant factor in East Asian countries (that were not profound during the sample period).
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Therefore, large FDI inflows to this region could dramatically endanger the financial stability

of these countries, with disastrous effects on foreign investors. Thus, instead of attracting

FDI, capital account liberalization could deter investment from Japan.

In the case of the US, our results suggest that the adoption of the euro has encouraged US

OFDI. Moreover, the common currency has been an essential element in the convergence

process of the EA peripheral countries to the core, as these countries have become important

investment destinations for US FDI. Furthermore, due to the common currency, HFDI

strategies have lost relevance in favor of VFDI motivations. This result is consistent with the

pro-trade effects of the euro and the growing participation of the Eurozone in GVCs. Finally,

we can also conclude that the euro has driven US OFDI to countries with more institutional

quality.

Lastly, in Chapter 4, we estimate a model for the long-run determinants of US OFDI using

the DCCEPMG estimator. We find a cointegration or long-run relationship between OFDI

stocks and country characteristics of the host economies. The size of the country, labor costs

and/or skills, as well as the degree of openness are the most relevant factors in the long run.

In addition, the estimated relationships have been affected by institutional developments or

by deep economic crises. More specifically, this is the case of the introduction of the euro

and the 2004 EU enlargement or external events, such as the 2008 financial crisis.

In the same vein as in the other two Chapters, both HFDI and VFDI strategies coexist

in each country group. However, VFDI strategies are predominant in smaller and more

homogeneous groups, in this case, Eurozone countries. At the same time, the results point

towards a higher degree of homogeneity among the long-run determinants of US OFDI

for these groups. A plausible explanation for this pattern could be the growing economic

interdependence across countries not only in Europe but also in the rest of the world.

In addition, these shifts are also indicative of changes in US OFDI strategies. We should

mention the case of the entire group of countries, where trade openness had a positive

and homogeneous coefficient before the 2008 financial crisis and changed to a negative

heterogeneous one afterward. The implication is that the reason for FDI moves from vertical

to horizontal. Similarly, in the EU countries, revenue trade taxes changes has a positive

sign after the euro. Lastly, the negative impact of labor compensation of the host country is
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reduced once the break takes place. Therefore, after the 2004 EU enlargement, US MNCs

have looked for more skilled workers, a strategy consistent with intra-industry VFDI in the

Eurozone.

The research carried out in this Dissertation presents some limitations that give rise to

potential lines of future research. In the three main Chapters of this Thesis, we have focused

on log-linear models. However, recent contributions in trade and investment literature

point out that when the gravity equation is applied, the standard practice of interpreting

the parameters of log-linearized models estimated by OLS as elasticities can be highly

misleading in the presence of heteroskedasticity. Consequently, some argue that gravity

models should be estimated in their multiplicative form. Therefore, the development in

the future of techniques that allow solving the variable selection problem in multiplicative

models would be an interesting line to follow.

Labor mobility or migrations constitute a second potential extension of this Dissertation.

Although the characteristics and the models that explain labor movement differ from those of

capital, variable selection is also a common problem associated with empirical applications.

Looking for the reasons some countries attract significant flows of migrants, and the effects

of migration in both the origin and destination countries are relevant problems from an

academic, social, or political point of view.
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