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1. Introduction

Foreign direct investments (FDI) have grown at high rates over the last three
decades. Correspondingly, the theoretical and empirical literature dealing with
a multitude of aspects of FDI strongly expanded (for a detailed overview see,
e.g., DUNNING and LunDAN, 2008). However, there are some topics for which
empirical evidence remains relatively scarce, in particular as far as it is based on
the analysis of firm data.

One particular gap pertains to the analysis of the characteristics of FDI activ-
ities in specific host regions based on firm-level data. In a recent survey of the
literature on location and MNEs CANTWELL (2008) emphasized the issue of
“firm-location interactions”. In particular he pointed out (p. 38) that in analyz-
ing location choice it does not suffice to account for the diversity of locational
environments but it is necessary to also consider the diversity (thus the hetero-
geneity) of firms. Taking up this conclusion, we investigate in this paper a set of
firm and FDI characteristics that are hypothesized to drive an MNE to choose
for its foreign investments' a specific host region.

a  Acknowledgments: This article has greatly benefited from the guidance of the Editor, Volker
Grossmann, and the comments and suggestions of two anonymous reviewers of this journal.
The research has been supported by the Swiss State Secretariat of Economics (Seco).

b ETH Zurich, KOF Swiss Economic Institute, Leonhardstrasse 21, CH-8092 Zurich, Phone:
+41 44 632 51 68, email: arvanitis@kof.ethz.ch

¢ ETH Zurich, KOF Swiss Economic Institute, Leonhardstrasse 21, CH-8092 Zurich, Phone:
+41 44 632 53 29, email: hollenstein@kof.ethz.ch

d  Corresponding author; ETH Zurich, KOF Swiss Economic Institute, Leonhardstrasse 21,
CH-8092 Zurich, Phone: +41 44 632 63 07, email: stucki@kof.ethz.ch

1 In this paper, the term FDI pertains to all forms of equity-based foreign activities of domes-
tic companies, i.e. wholly-owned foreign affiliates, majority/minority stakes in foreign firms;
equity-based joint ventures/alliances with foreign partners.

© Swiss Society of Economics and Statistics 2015, Vol. 151 (4) 261-298



262 ArvaniTis/ HOLLENSTEIN / STUCKI

In this paper we use firm-level data in order to explain the probability that a
firm locates FDI activities in a certain region. We investigate the relationship
between the FDI location probability and a series of firm characteristics that
according to literature are associated with the FDI propensity. This allows us to
identify differences in the characteristics of firms at time of observation, depend-
ing on where they have located their FDI activities. More concretely we will con-
sider the following three bundles of firm characteristics: (a) the type of FDI (ver-
tical, horizontal, distribution-oriented), (b) the relevance of FDI experience, and
(c) the importance of the firm’s capacity to innovate.

So far, the choice among alternative FDI locations has primarily been inves-
tigated with country data (see, e.g., BLONIGEN and WaNG, 2005; BRAINARD,
1993; EaTon and TaMURA4, 1994; ExHoLM, 1998; DuanMuy, 2012, 2014; Kang
and J1ANG, 2012; specifically for services: Py and Hatem, 2009) or with sub-
national data (see, e.g., GUIMARAES et al., 2000; BARRIOS et al., 2006; BASILE et
al., 2008). These studies analyze how country/regional characteristics affect FDI
flows. BLONIGEN and WaNG (2005), for example, find substantial differences in
the factors determining FDI in less developed host countries as compared to those
in advanced economies. However, macro-level studies do not take into account
the heterogeneity of firms within a country/region. Therefore a more disaggre-
gated analysis of the choice of FDI locations is required, which in the optimal
case combines information on the parent company, its foreign affiliates and the
relationship between them.

The scarce firm-level literature analyzing the structural characteristics of FDI
located in different host regions can be divided into two groups. The first group
of studies deals with the differences among many host regions with respect to one
or very few characteristics. Davipson (1980), for example, investigates the rela-
tionship between FDI experience of U.S.-based MNEs and their FDI locations.
SuATZ and VENABLES (2000) analyze whether the share of U.S. and Japanese
affiliate production that is sold back to the home country differs between host
countries. CHEN and MooORE (2010) analyze whether total factor productivity
of French parent firms differs between FDI locations. DEMIRBAG and GLAISTER
(2010) investigate whether FDI experience, project type (research vs. develop-
ment) and industry affiliation differ among five target regions characterized by
different location characteristics (R&D wages, availability of researchers, etc.).
SIEDSCHLAG et al. (2013) examined the factors that determine the location choice
of R&D activities of European multinational firms in the period 1999-2006.

The second category of firm-level studies in this area considers in more detail
the characteristics of firms and FDI at the expense of the number of host coun-
tries included in the analysis. MAKINO et al. (2004) investigate whether some
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specific characteristics of Japanese parent companies (R&D intensity, prior host
country experience, size) and their foreign subsidiaries (size, age, equity owner-
ship) differ between FDI in developed countries and those in less advanced econ-
omies. Further, Aw and Lee (2008) compare some characteristics of Taiwanese
MNEs investing in China with those doing so in the USA. More specifically,
they focus on differences with respect to productivity and innovation activity
of the parent firms.

We are able to differentiate between host regions in more detail than in the
second category of previous studies. Concretely, we are able to distinguish nine
host regions (EUI5/EFTA, Eastern Europe, Southeast Europe, Russia, North
America, Latin America, China, Asian Tigers and Southeast Asia including
India)’, which differ, in the first place, in terms of demand-, cost- and knowl-
edge-related location advantages.

At the same time, we can account for the characteristics of FDI activities at
firm level in a more differentiated way than it is the case in most previous inves-
tigations of the first group.” We are in a position to do so as we have at our dis-
posal a unique firm-level data set (cross-section for 2010, 1921 firms) contain-
ing for a large number of Swiss MNEs information. More specifically, the data
includes information to the parent company (first-time FDI activity, firm age,
R&D intensity, share of employees with a degree at the tertiary level, firm size,
industry affiliation), the foreign subsidiaries (type of business function, objectives
of the functional units based on a number of motives of foreign activity), and the
two-way transactions between the parent company and its foreign affiliate(s).

This information allows us to econometrically analyze how the firm charac-
teristics differ, depending on where the firms have located their FDI activities.
Concretely we will estimate three different models. In our basic model (model
I) our focus is on differences with respect to FDI experience (measured by time
of first FDI activities and firm age) and the firms’ capability to innovate (meas-
ured by R&D intensity and share of tertiary level employees). In a second model
we add variables for intra-firm trade flows in order to reveal the role of different
types of FDI (vertical, horizontal, distribution-oriented FDI) in detail (model II).
In a third model, we use variables for different FDI motives in order to analyze
the relevance of production oriented FDI in more detail (model I1I). Multivari-
ate probit estimators are used throughout the econometric estimations.

2 In 2009, these regions held more than 95% of the total foreign capital stock of Swiss
companies.

3 An earlier version of this paper is found in ARVANTTIS et al. (2011), chapter 4 and it is part of
this study, which was financed by the State Secretariat for Economic Affairs (SECO).
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The estimation results indicate that there is low correlation between a firm’s
innovative potential and FDI experience, respectively, and the location of their
FDI activities. However, the type of FDI significantly differs between the regions.
For example, we find that Asia is a very heterogeneous host region. Some parts
(sub regions) are attractive for cheap production activities (indicating vertical FDI
in Southeast Asia/India), the more advanced “tiger countries” are important sales
markets (indicating horizontal FDI), whereas China receives a mix of vertical
and, due to its large and fast-growing market, horizontal FDIL.

The remainder of the paper is organized as follows: Section 2 provides a
detailed characterization of the regions hosting FDI. In Section 3 we present the
conceptual background of the analysis and derive the hypotheses regarding the
role of firm characteristics for locating activities in the different regions (Sec-
tion 3). In Section 4 we describe the database, and in Section 5 we discuss how
we empirically test the hypotheses. The model estimates are presented in Sec-
tion 6. Finally, we summarize and draw some conclusions.

2. Region-level Determinants of FDI: Descriptive Analysis
of the Characteristics of FDI Host Regions

To be able to formulate clear hypotheses at the micro level about the charac-
teristics of the FDI activities located in different host regions, we first have to
characterize the different FDI host regions relative to each other and relative to
Switzerland, the home country of the firms, based on a descriptive analysis of
five standard determinants of FDI at country or region level as used in gravity
models (see, e.g., NacHUM et al., 2008): level and growth rate of purchasing
power, transportation and communication costs, wage costs, innovative poten-
tial, and investment costs (see Table 1 for exact definition of used indicators).”
We distinguish five main regions (EU15/EFTA, North America, Latin Amer-
ica, Eastern Europe and Asia) that are characterized by using a set of region-level
indicators.” The values of these measures, however, are not calculated for the

4 This is not an exhaustive list of potential region-level drivers of FDI activities (e.g., exchange
rate, tax differentials, and trade protection are missing). We have focused on more structural
characteristics that do not change much. For example, exchange rates and tax differences that
fluctuate stronger than other economic factors such as purchasing power and transportation
and communication costs are not taken into consideration in Table 1. However, as we focus
in this study on differences at firm-level characteristics, we cannot go into more detail.

5  The available micro-level data used in the econometric analysis allows to distinguish nine dif-
ferent host regions of FDI, i.e. EU15/EFTA, Eastern Europe, Southeast Europe, Russia, North
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main regions themselves but only for each region’s three most important coun-
tries selected according to their share in the Swiss outward FDI capital stock.’
This procedure yields a representative picture of the characteristics of the five
main regions as it also shows the heterogeneity in terms of the underlying char-
acteristics within the same main region. The values of the relevant indicators
for the selected countries representing each main region are shown in Table 1.

The attractiveness of a region as sales market is measured by the /eve/ and the
growth rate of the purchasing power (level: measured by “GNI per capita, PPP” and
“household final consumption per capita”; growth: measured by “5-year GDP
per capita” and “household final consumption per capita growth rate”) capturing
the present and future demand potential. It is highest in EUI5/EFTA and North
America and lowest in Asia (with the exception of Singapore whose purchasing
power is more or less the same as that of the Western countries). Furthermore, we
note that some countries of Eastern Europe and Asia could significantly reduce
the gap over the last few years.

Wage costs (measured by “gross houtly pay in a big city” and “annual gross
employment income per worker”) are relevant primarily for firms with labor
intensive production processes. Compared to Western countries, these costs are
much lower in Asia, Latin America and Eastern Europe. But there are also sub-
stantial differences within these low-wage regions; for example, in Mexico as well
as in Indonesia and China wages are much lower than in the other countries of
the respective main regions.

America, Latin America, China, Asian Tigers and Southeast Asia/India (EU15/EFTA: Aus-
tria, Belgium, Britain, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Liechtenstein, Luxembourg, the Netherlands, Norway, Portugal, Spain and Sweden; Eastern
Europe: Baltic countries, Czech Republic, Hungary, Poland, Slovakia and Slovenia; Southeast
Europe: Albania, Bosnia, Bulgaria, Croatia, Macedonia, Montenegro, Romania and Serbia;
Russia: Belarus, Russia, and Ukraine; North America: Canada and the USA; Asian Tigers:
Hong Kong, Korea, Singapore and Taiwan; Southeast Asia/India: India, Indonesia, Malaysia,
Philippine and Thailand). Due to econometric reasons (see Section 5.2) we grouped them into
five “main regions”, provided that they are not too distant from each other and show similar
characteristics (selected according to their relevance in the present context). In order to test
the robustness of this aggregation econometrically, we will also present estimations for the
sub-categories of the aggregated main regions. The main regions “Eastern Europe” is made up
of Eastern Europe (in the narrow sense), Southeast Europe and Russia, and “Asia” comprises
China, Asian Tigers and Southeast Asia/India.

6 Germany, Britain and France for EU/EFTA; Poland, Russia and the Czech Republic for East-
ern Europe; Brazil, Mexico and Venezuela for Latin America; Singapore, China and Indonesia
for Asia; and, finally, Canada and USA for North America.
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The innovative potential of a region is another factor attracting FDI (knowl-
edge sourcing). In order to capture the countries’ innovative potential, we use
three indicators reflecting a country’s share of the labor force with tertiary level
education, a country’s research and development expenditures, and the number
of a country’s researchers per million inhabitants, respectively. According to these
indicators, the innovative potential is highest in EU15/EFTA and North America.

Moreover, the choice of host regions of FDI is determined by its distance.
According to the gravity model of international trade and investment (see, e.g.,
BRAINARD, 1997) long distance between two countries reduces the attractiveness
of FDI compared to exporting, since the costs of coordination and control of
foreign affiliates are higher in case of distant locations. On the other hand high
transport and communication costs (measured by the “bilateral distances between
capital cities”) are an obstacle to serving these markets by exporting and are thus
an incentive for FDI. The net effect of the two opposite forces, which may differ
by type of FDI (see below), will be revealed by the empirical analysis. According
to Table 1, distances between Switzerland and the most important countries of
the region EU15/EFTA are shorter than those to the countries of Eastern Europe.
In addition, North America is closer to Switzerland than Latin American and
Asian countries.

Investment costs (measured by the “ease of doing business index”, the “corrup-
tion perceptions index” and the inflation of consumer prices) considerably differ
among the selected countries of the five regions. They are much lower in West-
ern countries than in all other regions, once again, with the exception of Singa-
pore which, in this respect, is quite similar to EU/EFTA and North America.
In contrast, investment costs are much higher in Brazil, Indonesia, Russia and
Venezuela.

The characterization of the five regions in Table 1 serves as conceptual help
for formulating now hypotheses about the characteristics of FDI located in the
different host regions.
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Table 1: Region-Level Determinants of FDI: Characteristics of the Regions

Indicator

EU15/EFTA
GER GBR FRA

Eastern Europe

POL RUS CZE

Latin America
BRA MEX VEN

Intensity of FDI activities

Share of capital stock of Swiss FDI abroad

6.9 6.3 4.4

0.6 0.7 0.4

4.1 0.7 0.2

Purchasing power
GNI per capita, PPP (current international $)

Household final consumption expenditure per capita
(constant 2000 US$)

35950 36240 33280
13926 19400 13761

16710 15460 22890
3801 1877 3811

10080
2904

14340
4762

12850
4096

Growth of purchasing power
5-year GDP per capita growth (% 2003-2008; constant 2000 US$)

Household final consumption expenditure per capita growth
(annual %)

9.5 8.5 5.9
0.1 1.4 1.0

30.1 428 263
5.4 11.4 3.6

19.1 122 504
7.8 1.3 7.1

‘Wage costs

Gross hourly pay in a big city (current US$/hour)

23.0 18.0 18.0

5.6 6.9 6.5

5.6 2.1 5.2

Annual gross employment income per worker (current US$) 36444 34854 11378 13020 | 9801 6143
Innovative potential

Labor force with tertiary education (% of total) 24 32 29 22 53 14 9 17 -
Research and development expenditures (% of GDP) 2.6 1.8 2.1 0.6 1.1 1.6 1.0 0.5 -
Researchers in R&D (per million people) 3453 2881 3440 | 1610 3305 2715 | 629 460 -
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EU15/EFTA Eastern Europe Latin America
Indicator GER GBR FRA | POL RUS CZE | BRA MEX VEN
Transportation and communication costs
Bilateral distances between capital cities (CH vs. respective country 504 749 436 | 1140 2296 623 | 9534 9640 7973
in kilometers)
Investment costs
Ease of doing business index (1=most business-friendly regulations) 27 6 31 72 118 66 127 55 178
Corruption Perceptions Index (1=highest (perceived) corruption) 7.9 7.7 6.9 4.6 2.1 5.2 3.5 3.6 1.9
Inflation of consumer prices (annual %) 2.6 4.0 2.8 4.3 14.1 6.4 5.7 5.1 31.4

Table 1 continued

Asia North America CH
Indicator SGP CHN IND CAN USA CH
Intensity of FDI activities
Share of capital stock of Swiss FDI abroad 1.0 0.8 0.7 4.0 18.5
Purchasing power
GNI per capita, PPP (current international $) 47970 6010 3600 38710 46790 39210
Household final consumption expenditure per capita (constant 2000 US$) 9725 727 622 15503 27378 21950
Growth of purchasing power
5-year GDP per capita growth (% 2003-2008; constant 2000 US$) 18.1 62.5 24.1 7.3 7.3 9.7
Household final consumption expenditure per capita growth (annual %) 8.2 5.3 4.5 2.7 2.1
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Asia North America CH
Indicator SGP CHN IND CAN USA CH
‘Wage costs
Gross hourly pay in a big city (current US$/hour) 7.1 3.9 1.6 17.1 26.1 30.3
Annual gross employment income per worker (current US$) 23972 4397 42028 35307
Innovative potential
Labor force with tertiary education (% of total) 24 - 7 46 61 30
Research and development expenditures (% of GDP) 2.6 1.5 0.0 2.0 2.7 2.9
Researchers in R&D (per million people) 6088 1071 205 4157 4663 3436
Transportation and communication costs
Bilateral distances between capital cities (CH vs. respective country 10399 8084 11223 6441 6272
in kilometers)
Investment costs
Ease of doing business index (1=most business-friendly regulations) 1 86 129 8 4 19
Corruption Perceptions Index (1=highest (perceived) corruption) 9.2 3.6 2.6 8.7 7.3 9.0
Inflation of consumer prices (annual %) 6.5 5.9 10.1 2.4 3.8 2.4

Notes: Country abbreviations are defined as follows: Germany (GER), United Kingdom (GBR), France (FRA), Poland (POL), Russian Federation
(RUS), Czech Republic (CZE), Brazil (BRA), Mexico (MEX), Venezuela (VEN), Singapore (SGP), China (CHN), Indonesia (IND), Canada (CAN),
United States (USA) and Switzerland (CH). To ensure a high degree of comparability with the data of our survey, the year 2008 was chosen as basis
for this information. In case of missing data for 2008, the latest available information was used (but no data is provided if it does not refer to a year
later than 2000). Most of the data comes from the Worldbank (WorLDBANK 2010). Exceptions are the variables “Share of capital stock of Swiss FDI
abroad” (SNB 2010), “Gross hourly pay in a big city” (UBS 2009), “Annual employment income per worker” (WoRLD SaLarIEs 2005), “Bilateral
distances between capital cities” (CEPII 2010) and “Corruption Perceptions Index” (TRANSPARENCY INTERNATIONAL 2008).
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3. Micro-Level Determinants of FDI and Host Region
Characteristics

The characterization of the different host regions now is used in order to for-
mulate hypotheses on how the firm-level characteristics may vary for firms with
FDI activities in the different host regions. In accordance with the few stud-
ies dealing with the characteristics of FDI by host regions (Aw and LEE, 2008;
DAvIDSON, 1980; MAKINO et al., 2004; SHATZ and VENABLES, 2000), we formu-
late a model that contains variables for several characteristics of the parent com-
pany in Switzerland and the relacionship with its foreign affiliates. Overall the
characterization of the FDI activities is based on three categories representing (a)
the type of FDI (vertical, horizontal, distribution-oriented), (b) the relevance of
FDI experience, and (c) the importance of the firm’s capacity to innovate. The
results from model estimation (see Section 6) will be interpreted in the light of
the hypotheses presented in this section.

Types of FDI

According to the literature, apart from knowledge sourcing, there are two main
reasons why a firm may engage in FDI, namely: (a) to better serve a local market
and (b) to get access to low-cost inputs in order to improve competitiveness on
local and international markets (SHATZ and VENABLES, 2000). Case (a) is called
“horizontal FDI”, as firms typically more or less duplicate the same activities in
additional plants to supply different locations. In contrast, case (b) referred to as
“vertical FDI”, implies that the supply chain is fragmented and some parts of it
are relocated abroad in order to minimize costs.

If only firms with foreign production facilities are considered, the distinction
between horizontal and vertical FDI suffices to cover the entire range of strate-
gies among which MNEs may choose. However, one observes that many MNEs
deploy abroad exclusively distribution facilities. Therefore, in the general case,
firms have to decide not only between vertical and horizontal production-oriented
FDI, but also between “production-oriented” and “distribution-oriented” FDI
(for this distinction see Hanson et al., 2001). We thus distinguish the following
types of FDI: (a) distribution-oriented FDI, (b) vertical (production-oriented)
FDI and (c) horizontal (production-oriented) FDI.

Vertical FDI are expected to be deployed primarily in low-cost countries (see
e.g. BLONIGEN and WAaNG, 2005). As shown in Table 1, production costs — in
particular wage costs — are at lowest in Eastern Europe, Latin America and Asia.
In contrast, investment costs are relatively high in these regions. It is an empirical
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question whether the advantage of low labor costs outweighs the disadvantage of
high investment costs. We expect that, on balance, production cost advantages
dominate in case of the three aforementioned regions. Accordingly, we expect
them to attract primarily vertical FDI.

Horizontal FDI are associated with higher fixed costs and might thus be most
common in host countries with large markets. The same is true for distribution-
oriented FDI. However, the incentive for a firm to engage in distribution-ori-
ented rather than horizontal FDI is lower if trade barriers of the host country
are high. Transportation costs are another relevant factor (see, e.g., HarTaRI and
RajaN, 2009 or Mopy et al., 2003). As they can be reduced by horizontal FDI,
the distance between host and home country is expected to be positively cor-
related with the cost savings resulting from horizontal FDI compared with the
distance-related cost savings in case of distribution-oriented FDI (see HansoN
et al., 2001 for a similar reasoning).7 EUI15/EFTA and North America are the
largest (potential) markets and thus particularly attractive for horizontal FDI.
However, given the lower trade barriers and shorter distance in case of EU15/
EFTA, the likelihood of Swiss firms to be engaged in distribution-oriented FDI
is expected to be higher in EU15/EFTA than in North America.® The above dis-
cussion on the three types of FDI implies:

H1: North America, in the first place, attracts horizontal FDI, whereas in case
of EUI5/EFTA distribution-oriented FDI is predominant. Vertical FDI
are hosted primarily by Eastern Europe, Latin America and Asia.

FDI Experience

The stages view of foreign activities of firms conceptualizes internationalization
as a sequential process, with firms exporting their products to foreign markets as
the first step. It is only later on that they seek local presence through equity-based
activities. At an early stage, MNEs tend to select a host country that is similar to
their home country. This preference may gradually change as firms gain expe-
rience in international activities. This experience enables firms to expand their
activity radius and to invest in more than one country as well as in countries that

7 Cultural distance between domestic and foreign locations may have a similar effect: cost sav-
ings in case of production-oriented FDI are higher than those that can be realized by distri-
bution-oriented FDI.

8 The distance-related cost savings in case of production-oriented FDI relative to those of dis-
tribution-oriented FDI are particularly high for FDI in knowledge-intensive industries (see
KELLER and YEAPLE, 2009), whose share in Swiss exports and FDI is very high.
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are not similar to the home country (see, e.g., JoHANSON and VAHLNE, 1977;
JonansoN and WIEDERSHEIM-PAUL, 1975). Empirical evidence for the crucial
role of foreign experience is found, for example, in Davipson (1980), and more
recently in GazanioL (2014). We thus formulate the following hypotheses:

H2a: The likelihood that a firm currently has FDI activities in a certain region
is particularly high if it has long-standing FDI experience.

H2b: Early FDI experience increases the probability that a firm invests in regions
whose characteristics are dissimilar to those of Switzerland (primarily East-
ern Europe, Latin America, and Asia). Accordingly, the effect of FDI expe-
rience on the likelihood of FDI is larger for such dissimilar regions, if we
compare the experience effects across regions.

Capabilities for Innovation

In addition to demand- and cost-related factors, knowledge acquisition is a fur-
ther important factor that drives FDI. Innovativeness is an important firm-spe-
cific characteristic that determines, among other things, the firms’ propensity to
invest in foreign locations (“ownership advantage”; see, e.g., DUNNING, 2000).
In addition, innovative firms especially from small countries are likely to seek
abroad for additional or complementary know-how (see, among many others,
Le Bas and S1erra, 2002), since its domestic knowledge base is mostly limited
and/or highly specialized. Hence, we expect that the most advanced countries
with high potential for innovation would be particulatly attractive locations for
“knowledge-seeking FDI” (see BLoNIGEN, 2005; KocuT and CHaNG, 1991).
As a consequence, we postulate the following hypothesis:

H3a: The likelihood that a firm currently has FDI activities in a certain region
is larger for firms with innovation activities at home than for those with-
out such activities.

The low production costs of less developed countries primarily attract less innova-
tive firms. Knowledge seeking in combination with innovation-based O-advan-
tages should thus lead to a higher share of innovative firms with FDI activities
in developed than in less developed host regions. The respective hypothesis is
as follows:

H3b: Innovative firms are more prone to locate FDI in regions with a favorable
innovation environment (e.g., many innovative firms; presence of top-level
universities) such as North America and EU15/EFTA. We thus expect that

the innovation effect is at largest for these regions.
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4. Data

The firm data used in this investigation have been collected in the course of a
postal survey on the “Internationalization of the Swiss Economy” carried out in
spring 2010. The questionnaire has been addressed to a sample of about 4500
firms (with at least five employees) covering the business sector (i.e. including
services) of the Swiss economy and is stratified by 29 industries and three indus-
try-specific firm size classes (with full coverage of large companies). The survey
yielded valid information for 1921 enterprises, implying a response rate of 42 %,
what is satisfactory given the very demanding questionnaire. Due to selective
reminding calls among firms that were underrepresented in a first round of
data collection, the final structure of the responding firms in terms of size and
industry affiliation is quite similar to that of the underlying sample. 545 firms
are engaged in FDI (about 28 % of all valid responses). A non-response analysis
indicated that this share is representative for the whole sample. Depending on
the number of missing values of the explanatory variables that differs consider-
ably across the estimated models (see below) 334 to 473 observations could be
used to analyze econometrically the characteristics of the FDI firms.

On average the MNEs in our sample (i.e., the firms with FDI activities) have
814 employees, whereupon the distribution is strongly right-skewed. 51 % of the
firms have between 50 and 250 employees and only 22 % employ more than
250 employees.

72 % of the firms belong to the manufacturing sector, 26 % to the service sector
and only 2% to the construction sector. In the service sector the sub-sector of
modern (knowledge-intensive) services (e.g., banking and insurance, business
services) has a larger share than the sub-sector of traditional services (e.g., trade,
hotels and catering) (53 % vs. 47 %). In the manufacturing sector there are more
high-tech than low-tech firms (66 % vs. 34 %).

The available data are to a high extent qualitative in nature (nominal or ordinal
measures). The survey yielded information on international activities differenti-
ated by type (e.g., exports, licensing, as well as FDI related to distribution, pro-
duction, R&D), degree of ownership control (e.g., wholly-owned affiliate, joint
ventures), regional orientation of FDI, motives for and obstacles to FDI, and type
and extent of the (two-way) trade flows between parent companies and their for-
eign subsidiaries. Firms that reported the existence of (only) production plants
for final products or services (full ownership or joint venture) in foreign locations
belong to the group of firms with “horizontal production-oriented” FDI; firms
that reported that they have affiliates for production of final products or services
and intermediate products or services and/or R&D activities (fully-owned or joint
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ventures) in countries other than Switzerland belong to the firms with “vertical
FDI”. Finally, firms reporting only distribution activities abroad build the group
of forms with “distribution-oriented” FDI. In addition, we collected informa-
tion about innovative activities and some basic characteristics of the firm (e.g.,
sales, value added, employment, firm age, industry affiliation).” For descriptive
information on the model variables based on the respective estimation samples
see Table A.1 in the appendix. The correlation matrix is presented in Table A.2.

5. Empirical Test of Hypotheses

5.1 Operationalization of Hypotheses

As made clear in the beginning, the goal of this study is to analyze how the char-
acteristics of firms differ at time of observation, depending on where they have
located their FDI activities at this point in time. Hence, we are not interested in
identifying determinants of starting FDI activities in a certain region, but simply
compare the characteristics of firms that have FDI activities in a certain region
with firms that have FDI activities in other regions.

Hypothesis 1 focuses on the differentiation between vertical (production-ori-
ented) FDI, horizontal (production-oriented) FDI and distribution-oriented FDI
(see also Section 4). Hypothesis 1 is tested using three different types of indi-
cators. A first variable measures the change of the parent firms’ employment in
Switzerland in the upswing period 2003-2008. Since vertical FDI involves the
relocation of parts of the supply chain, this type of FDI implies as a direct effect
a reduction of the domestic employment of the parent company."’ Therefore, in
line with H1, we expect that parent firms having invested in Eastern Europe,
Latin America and Asia, respectively, recorded a decrease of employment or a
weaker growth of employment in the reference period than those with FDI in
other regions. Of course there can be also other reasons for a reduction of domes-
tic employment, the most important of them being the general level of domestic
economic conditions.

9  The questionnaire is available in German, French and Italian on www.kof.ethz.ch/en/surveys/
structural-surveys/other-surveys/survey-internationalisation-swiss-economy-2010/.

10 In the longer run, the relocation of certain parts of the supply chain abroad may also improve
the competitiveness of a firm, leading to an increase of jobs in Switzerland (indirect effect)
(see GrossmMaN and Rossi-HaNsBERG, 2008 for this argument). However, we presume that,
on balance, the negative employment effect weighs more.
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A second measure we use to represent the three types of FDI is based on the
intensity of the two-way trade flows of goods/services between the parent com-
pany and its foreign subsidiaries (intra-firm trade flows). As distribution-ori-
ented FDI are associated with large outflows of products to the foreign sales
market, we expect considerable net outflows to regions where this type of FDI
is predominant. On the other hand, we should observe net inflows from regions
that primarily are destinations of vertical FDI (intra-firm deliveries of primary
and intermediate products to the parent company). In case of horizontal FDI,
we expect neither substantial outflows nor inflows since production takes place
locally. Accordingly, trade inflows from regions hosting horizontal FDI should
be smaller than outflows to countries having received vertical FDI. Finally, we
expect that outflows to host regions of horizontal FDI are smaller than outflows
to locations having attracted predominantly distribution-oriented FDI.

The third measure focuses on production-oriented FDI. Based on the sub-sam-
ple of firms engaged in this type of FDI, we analyze the probability of a firm
locating its production facilities in a certain region. Data on the firms’ motives
for establishing (or extending) production sites in foreign locations allow us to
distinguish between “cost-related” and “market-related” motives. Examples of
the latter are “market expansion”, “early market presence to gain a competitive
advantage” or “following customers by establishing production facilities abroad”.
Cost-oriented motives are, for example, “lower labor costs”, “more flexible labor
market regulations”, “tax advantages” or “less strict environmental laws” in host
regions as compared with Switzerland. We expect that horizontal FDI are driven
by market-related motives, whereas cost-oriented motives dominate in regions
hosting vertical FDI.

Hypothesis 2 emphasizes the impact of FDI experience. Our dataset contains
information on the period of the first-time FDI activity and the age of firms.
First-time presence is used as a direct measure of FDI experience, whereas firm
age indirectly captures FDI experience as it is expected to correlate positively
with industry and export experience.

Hypothesis 3 refers to a firm’s innovation activities. In line with previous lit-
erature (see KoguT and CHANG, 1991) the innovation potential of an MNE is
captured by variables measuring the domestic innovation intensity of the parent
company. Innovation intensity is captured by (a) the share of R&D activities in
total sales (R&D intensity) and (b) the share of employees with a tertiary-level
degree (human capital intensity).
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Table 2: Variable Definition and Measurement

sales_motive; institutional_motive;
production_cost_motive;
input_motive

size

industry

Variable Definition / measurement
¢ | EUI5/EFTA; Eastern Europe; North  The firm has foreign affiliates in a certain “main”
_\E America; Latin America; Asia region (yes/no)
3
3 | Eastern Europe; Southeast Europe; ~ The firm has foreign affiliates in a certain “sub-
§ Russia region” of Eastern Europe (yes/no)
i China; Asian Tigers; Southeast Asia/  The firm has foreign affiliates in a certain “sub-
Q | India region” of Asia (yes/no)
first_fdi_1990 The firm already had FDI activities before 1990
(yes/no)
(reference group: firms that started FDI activities
after 2000)
first_fdi_2000 The firm started FDI activities between 1990 and
2000 (yes/no)
(reference group: firms that started FDI activities
after 2000)
firm_age Number of years natural logarithm
r&d_intensity Sales share of R&D expenditures; natural
logarithm
tertiary_share Share of employees with a tertiary-level degree;
R natural logarithm
RS
S | employment_growth Change of the natural logarithm of the number of
‘; employees between 2003 and 2008
)
§ inflow Share of goods/services that the Swiss parent
3:; company imported from foreign subsidiaries
S (nine-level variable: 0%, 1-5%, 6-10%, 11-15%,
16-20%, 21-30%, 31-40%, 41-50% and
51-100%)
outflow Share of goods/services that the Swiss parent

company exported to foreign subsidiaries
(nine-level variable: 0%, 1-5%, 6-10%, 11-15%,
16-20%, 21-30%, 31-40%, 41-50% and
51-100%)

Factor scores of motives for production-oriented

FDI (see Table A.3 in the appendix)

Number of employees 2008; natural logarithm

Dummies for the industry affiliation of the firm
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5.2 Econometric Framework

The dependent variable is a dummy variable chat takes the value one for MNEs
with subsidiaries in a certain region and value zero otherwise (for a detailed def-
inition of all variables see Table 2; the descriptive statistics are shown in Table
A.1 in the appendix). Due to the fact that many parent companies invest at the
same time in several host regions, it is likely that the decisions on FDI locations
are correlated. This was confirmed by LR-tests of the multivariate probit against
independent univariate probits for all models we estimated. The residuals of the
dependent variables of the different models were thus not independent of each
other. To take account of such interdependencies we estimated a multivariate
probit model for all nine host regions. As the model did not converge when we
included all nine FDI host regions at ones, we chose a two-step approach. In a
first step, we estimated a multivariate probit model for the five “main regions”
as defined in Section 2.1 (EU/EFTA, North America, Latin America, Eastern
Europe, and Asia). In a second step, we captured, where necessary, differences
between sub-regions by estimating a multivariate probit model separately for the
three sub-regions of the main regions “Eastern Europe” (“Eastern Europe” in the
narrow sense, “Southeast Europe” and “Russia”) and “Asia” (“China”, “Asian
Tigers” and “Southeast Asia/India”).

As some of the model variables are not available for firms without FDI, we
had to restrict the estimation sample to firms having invested abroad. As a con-
sequence, we assumed that a firm’s location choice is taken independently of its
general FDI decision. Therefore, focusing on FDI performing firms should not
affect the estimation results. Nevertheless we tested for a potential selection bias.
By applying the Stata heckprob procedure, we separately tested for each of the five
“main regions” whether the firms” general FDI decision does affect its location
choice." As the LR tests of independent equations were statistically insignificant

11 The selection equation of the Heckman model is specified in the same way as the outcome
equation, with the exception of the additional identifying variable that is not in the outcome
equation. To identify the Heckman model, instrument variables are added to the selection
equations. The instruments are industry averages of variables that measure the firms’ demand
development (average of two 5-level ordinal variables that measure the firm’s expected and
past demand development, respectively; in the estimates explaining FDI activities in the USA
only information on the firms” expected demand development is used). In order to construct
the industry averages we can use the whole data set and are not restricted to firms with FDI
activities. Hence the averages are constructed on the NACE 3-digit level, which allows us
to additionally include the industry controls (aggregated 2-digit level) in our estimates. We
assume that these industry variables pick-up the effect of unobserved industry-specific attrib-
utes that contribute to the potential endogenous firm-specific variables (see, e.g., CassiMaN
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for each region, there is no evidence for a selection bias, and we conclude that
focusing on firms with FDI activities is an adequate procedure.

The analysis, as most studies in this field of research, is based on cross-sectional
data (see Section 3). Therefore, the potential problem of endogeneity cannot be
solved. As a consequence, one should be cautious in interpreting the results as
causal relationships. Hence we refrain from making causal claims, but rather
interpret the estimated coefficients as partial correlations. Furthermore, we focus
on interpreting the relative size of the correlations across the different regions
and refrain from interpreting the size of the single parameters. Hence, we also do
not present the marginal effects of the estimates. Nevertheless the results show
whether and to what extent the results are in line with the hypotheses postu-
lated in Section 2.3.

5.3 Specification of Three Empirical Models

We estimated three different models which share the variables representing FDI
experience and innovation input but differ with respect to the variables reflect-
ing the effects of the FDI type (employment growth, intensity of intra-firm trade,
motives for “production-oriented” FDI). Model I (“Basic Model”) contains (in
addition to FDI experience, innovation input and some general controls) only the
variable measuring employment growth in order to be able to exploit the maxi-
mum of available data (473 observations). Due to differing numbers of missing
values we had to estimate separately Model II (adding the variables for intra-firm
trade, thus using only 334 observations) and Model III (using the variables repre-
senting the motives for production-oriented FDI instead of the variables captur-
ing intra-firm trade, thus reducing the sample to 371 observations)."

and VEUGELERS, 2002, p. 1174 for a similar justification of the use of industry variables as
instruments). Accordingly, it can be assumed that these instruments are uncorrelated with the
error term. Furthermore, all instruments are correlated with the dependent variable in the selec-
tion equation (FDI yes/no) but uncorrelated with the dependent variable in the outcome equa-
tion (location choice). As information on specific FDI characteristics of the firms (e.g., on FDI
experience or trade flows) is only available for firms with FDI activities, we could not include
these variables in our selection model. The detailed estimation results are available on request.

12 The correlation between employment growth and the flow variables for intra-firm trade is about
0.15, between employment growth and the motive variables about 0.12. Thus, there is no issue
of multicollinearity if both variables are used in the same model. However, the flow variables
and the motive variables (particularly the inflow variable and the production cost motive vari-
able) are strongly correlated. To avoid this multicollinearity problem, the two groups of vari-
ables are thus estimated in separate models.
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Model I includes two explanatory variables describing the parent firm’s FDI
experience (first_fdi; firm_age), two types of innovation input (re&bd_intensity,
tertiary_share) and the change of domestic employment of the parent firm in the
upswing period 2003-2008 (employment_growth). Furthermore, we control for
firm size (size) and industry affiliation (industry). A formal expression of Model
I for firm 7 is as follows:

FDI ;= b+ b, first_fdi, 1990+ b, first_fdi. 2000+ b, firm_age,
+ b, r&D_intensity,+ b, tertiary_share,
+ byemployment_growth,+ b, size,+ industry_controls+e,. (1)

In Model II, we investigated the effect of the intensity of the two-way trade flows
between the parent company and its foreign subsidiaries on the selection of FDI
host regions. To this end we used the variable /nflow measuring the intensity of
flows of goods/services from foreign subsidiaries to the parent company in Swit-
zetland, whereas outflow represents the intensity of flows in the opposite direc-
tion. Apart from that we inserted the variables contained in Model I. In formal
terms is Model II as follows:

EDI = b+ b, first_fdi._ 1990+ b, first_fdi,_2000+ b, firm_age,
+ b, r&rD_intensity,+ b tertiary_share,
+ by employment_growth,+ b, size,+ by inflow + by outflow
+ industry_controls+ e, )

Finally, in Model III we analyzed whether the motives for production-oriented
FDI differ among regions. The respective data refer to 20 single motives, the
importance of which has been assessed by the firms on a five-point Likert scale.
Using principal component factor analysis of the single motives, we identified
four groups of motives for production-oriented FDI (see Table A.3 in the appen-
dix for detailed information on the individual motives and the factor pattern
matrix). Factor 1 stands for sales-oriented motives (sales_motive), whereas the
factors 2 to 4 refer to three types of cost-oriented motives: factor 2 captures the
institutional conditions in the host regions (institutional_motive) such as less
restrictive environmental laws or more flexible labor market regulations as com-
pared with Switzerland. Factor 3 depicts advantages of the host regions with
respect to production costs (production_cost_motive); finally, factor 4 represents
the host countries’ advantages with respect to the availability of certain input
factors (inpur_motive) such as natural resources or labor. The four “motive vari-
ables” extracted by factor analysis are added to the explanatory variables used
in Model I whereas the specific variables of Model II, i.e. those measuring the
intra-firm trade flows (inflow and outflow), were dropped. Formally expressed:

Swiss Journal of Economics and Statistics, 2015, Vol. 151 (4)



280 ArvaniTis/ HOLLENSTEIN / STUCKI

EDI = b+ b, first_fdi._ 1990+ b, first_fdi,_ 2000
+ b, firm_age,+ b, r&»D_intensity,+ b tertiary_share,
+ b employment_growth,+ b, size,+ bysales_motive
+ by institutional_motive+ b, production_cost_motive
+ b, inpur_motive+ industry_controls+e,. (3)

6. Estimation Results

6.1 Model I: Basic Model

Results for Model I are presented in Table 3. Columns (1) to (5) show the results
for the five main regions. Columns (6) to (8) and (9) to (10), respectively, contain,
based on the same model, the findings for the sub-regions of the two aggregated
regions. In case of Model I, the estimation results for the sub-regions of Eastern
Europe as well as those for Asia are more or less the same as for the correspond-
ing aggregated regions. Therefore, in analyzing the results of Model I, we focus
on differences among the five main regions. As we simultaneously estimate the
model for the five regions, Wald tests allow us to directly compare the coeffi-
cients across the different regions.

6.1.1 Vertical versus Horizontal FDI

Results for the variable “employment_growth” (referring to the 1990s) pro-
vide some first evidence with respect to hypothesis H1. It turns out that domes-
tic employment growth of firms having FDI at locations in the regions Eastern
Europe and Asia is significantly smaller (based on Wald tests) than for companies
with FDI in EU15/EFTA and, to a lesser extent, North America. Hence, FDI in
the former two regions serve to relocate some parts of the supply chain (“vertical
FDI”), what is in line with H1. Surprisingly, employment growth of Swiss parent
companies with FDI in Latin America is not significantly smaller than that of
firms with FDI in Western countries. This may be due to the fact that the aver-
age size of the company group (parent firm and all its affiliates) is much larger
in case of firms with FDI in Latin America than for those having invested else-
where.” Accordingly, it seems plausible that primarily a global presence, and not
the relocation of employees, motivates the firms to directly invest in this region.

13 Average employment of the company group with FDI in the EU15/EFTA is 2948, in Eastern
Europe 4274, in North America 4865, in Asia 4135 and in Latin America 7039.
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6.1.2 FEDI Experience

In line with hypothesis H2a, the probability that a firm has FDI activities in a
certain region is significantly higher (based on Wald tests) for firms that already
had FDI activities before 1990 (first_fdi_1990) than for companies that have
invested abroad only after 2000 (within region comparisons). Furthermore, this
effect increases with the extent of FDI experience as, for each region, the coeffi-
cient of first_fdi_ 1990 is significantly larger than that of firsz_fdi_2000.

In contrast, the findings referring to the differences across regions, taken as a
whole are not consistent with hypothesis H2b. The coefficients of first_fdi_ 1990
and first_fdi_2000 estimated for EU15/EFTA, North America and Asia are sig-
nificantly larger than those we found for Eastern Europe and Latin America
(confirmed by Wald tests on the equality of coefficients across region-specific
equations). Contrary to our hypothesis, less experienced firms have a higher prob-
ability to invest in the more dissimilar regions Eastern Europe and Latin Amer-
ica than in the more similar regions EUI5/EFTA and North America. Accord-
ingly, FDI experience seems to affect primarily the extent of coverage of FDI host
regions (number of regions where a firm is present) rather than the choice of a
specific FDI location itself.

The coefficients of firm age (firm_age), our second measure of FDI experience,
are insignificant for all target regions. Industry and export experience that are
associated with this variable do not seem to affect the choice of locations of FDIL.

6.1.3 Capabilities for Innovation

In most regions, highly innovative parent firms (measured by r&rd_intensity
and fertiary_share) are more likely to invest than non-innovative firms, what is
in line with hypothesis H3a. In less developed regions this is the case because
of O-advantages of the parent firms; in North America, among other things,
because of its attractiveness for knowledge-seeking FDI. In contrast to H3a, inno-
vative parent firms do not invest more often in EUI5/EFTA than other firms.

Hypothesis H3b is only partly confirmed by the estimates. As expected, the
coefficients of the two innovation input variables (r&d_intensity, tertiary_share)
are larger for North America than those for the less developed region Eastern
Europe. However, contrary to our expectations, this is not the case for the regions
Latin America and Asia and, again in contrast to H3b, the innovation potential
of firms has a significantly smaller impact on the likelihood of FDI in EU15/
EFTA. Overall, the evidence for H3b is quite weak.

As these results are surprising, we looked at the matter in some more detail
by way of a descriptive analysis of domestic and foreign R&D activities of Swiss
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Table 3: Firm Characteristics by FDI Host Regions; Model I (Basic Model); Multivariate Probit Estimates

against independent univariate probits

All regions Eastern Europe Asia
EUI15/ Eastern North Latin Eastern SE Asian SE Asia/
EFTA Europe  America  America Asia Europe Europe Russia China Tigers India
0.219 -0.775 —2.962***F  —2.695***  —2.727**| —0.995**  —1.053"* 2. 717**| —3.145*** —2.600*** -2.076™**
_cons (0.669) (0.497) (0.629) (0.636) (0.588) (0.493) (0.529) (0.620) (0.620) (0.617) (0.596)
1.066***  0.681***  1.174™*  0.458* 0.914** | 0.649***  0.664™*  0.961™*| 0.860***  1.049***  0.781***
first_fdi_1990 (0.226) (0.184) (0.231) (0.211) (0.193) (0.187) (0.208) (0.242) (0.221) (0.238) (0.215)
0.569** 0.153 0.907***  0.011 0.601***| 0.233 0.110 0.293 0.713***  0.628** 0.279
firsc_fdi_2000 0.236)  (0.203)  (0.251)  (0.242)  (0212) | (0.211)  (0.238)  (0.272) | (0.242)  (0.259)  (0.241)
—0.024 —-0.047 —0.007 —0.109 —-0.036 —-0.077 —-0.120 —0.049 —0.009 -0.042 —0.153*
firm_age 0.117) (0.087) (0.094) (0.095) (0.089) (0.087) (0.090) (0.095) (0.092) (0.091) (0.093)
-0.018 0.089***  0.113***  0.060* 0.047* 0.078***  0.093***  0.069** | 0.048* 0.054* 0.046
r&d_intensity (0.036) (0.028) (0.029) (0.031) (0.027) (0.028) (0.030) (0.032) (0.029) (0.029) (0.029)
—-0.007 —-0.108 0.220** 0.332%**  0.349*** | -0.068 —-0.059 0.121 0.259** 0.225** 0.164*
tertiary_share (0.102) (0.072) (0.100) (0.103) (0.096) 0.071) (0.079) (0.100) (0.102) (0.100) (0.096)
0.443**  -0.202 0.160 0.176 -0.214 —0.128 -0.236 —0.085 -0.014 -0.184 —0.018
employment_growth (0.213) (0.172) (0.181) (0.182) (0.177) (0.178) (0.184) (0.192) (0.177) (0.171) (0.170)
0.130* 0.172%*  0.217***  0.203***  0.193™*| 0.179**  0.150***  0.234***| 0.208***  0.137**  0.216***
size (0.069) (0.045) (0.048) (0.050) (0.046) (0.046) (0.048) (0.050) (0.047) (0.047) (0.047)
industry yes yes yes yes yes yes yes yes yes yes yes
N 473 473 473
Wald chi® 256.16* 103.05%** 137.86***
LR test of the multivariate probit 281,58+ 255,147 270.59 %%

Notes: See Table 2 for the variable definitions; standard errors are in brackets under the coefficients; ***, **, * denote statistical significance at the 1%,
5% and 10% test level, respectively. Estimates are based on 100 draws (change in estimates as the number of draws is further increased is negligible).
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firms, differentiating by host regions of FDI. The results are presented in Table 4.
The data shown in the first row of the table reveal that the share of R&D per-
forming parent firms varies across FDI host regions more or less in the same way
as the coefficients found for r&d_intensity in the model estimates (for example,
North America high share and statistically significant coefficient, EU15/EFTA
low share and insignificant coefficient). In case of EUI5/EFTA, not less than
30% of firms without own R&D are present with FDI in this region. This is
probably due to its relative attractiveness for distribution-oriented FDI (see the
estimates for Model II in subsection 6.2) as well as for reasons not explicitly
accounted for in the model (e.g. historical ties, geographic and cultural proxim-
ity, etc.). These effects seem to be much stronger than that of the high innova-
tion potential of locations in EUI5/EFTA.

The second row shows, in line with H3b, that foreign affiliates in EUI5/EFTA
and North America have much more often local R&D activities than those pre-
sent in Latin America and Eastern Europe.

China is the only country that does not fit the pattern observed for the less
advanced regions as described in H3b. There are probably two explanations for
this result. Firstly, most FDI in Chinese R&D centers are concentrated in Bei-
jing and Shanghai that have a well-developed infrastructure, highly qualified
human resources and some top-class universities (see GassMaNN and Han,
2004). Hence the innovation environment of China as a whole is not repre-
sentative for the economic core regions of this country (what to some extent is
also true for India). Besides, the quite impressive R&D activity of local affili-
ates may also reflect the policy of Chinese authorities pushing foreign firms to
transfer their technology.

Accordingly, it seems that the unexpected results with respect to H3b are pri-
marily driven by the low correlation between the firms’ propensity to perform
R&D at home and to invest abroad in such activities (row 3 of Table 4). The
respective correlation coefficient is lower than 0.2 for all regions, with the excep-
tion of EUI5/EFTA (0.36).

To sum up, the descriptive analysis documented in Table 4 allows us to dis-
tinguish three types of regions representing different combinations of domes-
tic and foreign R&D. Firstly, EUI5/EFTA attracts a much higher percentage of
Swiss firms that are not active in R&D. However, as EU15/EFTA denotes a sig-
nificantly higher correlation between R&D activities at home and abroad than
the other regions, a much higher percentage of R&D-performing parent com-
panies also invest locally in such activities. Secondly, North America and Asia
(for example China) typically host affiliates of R&D-performing parent firms, a
significant percentage of which are active in R&D also locally. Thirdly, in case
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of FDI in Latin America and Eastern Europe (most accentuated in Southeast
Europe and Russia) R&D activities remain primarily located in Switzerland.

Table 4: Descriptive Analysis of R&D Activities

All regions Eastern Europe Asia
o o .8
~ ) 38 8 s ol § o R
m2lEbe o f| L |EE2E 5|2 sy s2
S B g | % 2 | .5» 2
pE|ad|z<|3< £ |d43|838 £ | 0 |£25/ 82
Percentage share of firms with R&D
activities in Switzerland by FDI 70 80 87 83 80 80 81 86 82 81 81

location

Percentage share of firms with R&D
activities in a certain region by FDI 29 9 22 4 14 8 3 3 12 8 7
location

Correlation of R&D propensity at

0.36 | 0.16 | 0.17 |-0.02| 0.14 | 0.15 | 0.08 | 0.07 | 0.08 | 0.08 | 0.13
home and abroad

Number of observations 422 | 238 | 204 | 119 | 244 | 212 | 135 | 126 | 181 | 158 | 158

Source: Survey on the “Internationalization of the Swiss Economy” (see Section 4).

6.2 Model II: Intra-firm Trade Flows

Table 5 shows the results for Model II that extends Model I by including the
trade flow variables (inflow, outflow) that reveal the role of different types of
FDI in more detail. The intensity of trade flows from the foreign affiliates to
their parent company in Switzerland (inflow) is significantly larger for firms with
FDI in Eastern Europe or Asia (to a lesser extent also in Latin America) than for
companies that invested in EU15/EFTA or North America. If we take account
only of statistically significant differences of the coefficients of inflow, we get
the following pattern:

(Eastern Europe = Asia) > Latin America > (EU15/EFTA =North America).

On the other hand, the flows from the parent companies to their foreign sub-
sidiaries (outflow) are significantly larger for EUI5/EFTA, North America and
Eastern Europe, respectively, than for the other regions. Furthermore, outflows
to the EUI5/EFTA are significantly larger than those to North America, and
they also tend to be larger than the deliveries to foreign subsidiaries in Eastern
Europe. In sum, the differences in size among the coefficients of outflow show
the following pattern:
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EU15/EFTA > (Eastern Europe = North America) > (Latin America= Asia).

Thus, in accordance with hypothesis H1, we can observe that the firms in our
sample with FDI activities in the region EUIS/EFTA on average have small
inflows and large outflows, which is evidence for distribution-oriented FDI.
Trade inflows from North America are also small, but trade outflows are clearly
not as large as those to EUI5/EFTA. We may thus conclude that horizontal FDI
is, as expected, more common in North America than in EUI5/EFTA. Hypoth-
esis H1 receives further support by the fact that FDI in Asia is of the vertical type,
characterized by large trade inflows and small trade outflows. FDI in Eastern
Europe and Latin America also seem to be of the vertical type (larger coefficient
for trade inflows than outflows). However, this conclusion has to be qualified.
Rather unexpected, trade outflows are relatively large in case of Eastern Europe.
It seems that Eastern Europe, as a result of the strong economic growth achieved
in recent years and in view of the short distance to Switzerland, has been discov-
ered by Swiss firms not only as a favorable location for manufacturing (“vertical
FDI”) but to some extent also as a promising market for their products (“distri-
bution FDI”). The second qualification refers to Latin America as we observe
that trade flows in both directions are smaller than those of Eastern Europe
and — less accentuated — those of Asia. Thus, subsidiaries in Latin America seem
to be less dependent from their parent companies than foreign affiliates in other
regions with vertical FDI; this result is in line with what we found for the vari-
able employment_growr, M

Columns (6) to (8) and (9) to (10) of Table 5 contain the findings for Model
II for the sub-regions of Eastern Europe and Asia. Disaggregation does not much
affect the results for Eastern Europe. In accordance with the results for the aggre-
gated region, large trade inflows (inflow) as well as large trade outflows (ous-
flow) characterize all three sub-regions. More heterogeneous are the results we
find for the Asian sub-regions. Whereas the propensity to invest in China or in
Southeast Asia/India is positively correlated with the intensity of trade inflows
(inflow), the propensity to have FDI in the tiger countries is positively correlated
with the intensity of trade outflows (ouzflow). The differences between the Asian
sub-regions discussed in Section 2 thus seem to have consequences for the type
of FDI. The relatively rich tiger countries primarily actract distribution-oriented
EDI, the low wage costs in the two other Asian sub-regions lead, in the first
place, to vertical FDI.

14 FDI activities in Latin America do not affect employment growth of the parent company in
Switzerland.
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Table 5: Firm Characteristics by FDI Host Regions; Model II (Intra-Firm Trade Flows); Multivariate Probit Estimates

All regions Eastern Europe Asia
EU15/ Eastern North Latin Asia Eastern SE Russia China Asian SE Asia/
EFTA Europe America  America Europe Europe Tigers India
_cons -0.946 —0.642 =3.001***  —2.969*** -2.962*** |-1.396* -0.201 =3.010%%* [—4.137%* -2.616™* -2.069***
(1.024) (0.744) (0.778) (0.820) (0.763) (0.718) (0.738) (0.819) (0.825) (0.795) (0.764)
first_fdi_1990 1.006***  0.568** 1.138***  0.517** 1.153%* | 0.572** 0.486** 0.827*%* | 1.184™*  1.110™*  0.962***
(0.284) (0.225) (0.272) (0.258) (0.240) (0.228) (0.247) (0.294) (0.281) (0.294) (0.272)
firse_fdi_2000 0.491* 0.009 0.959***  -0.059 0.747** | 0.204 -0.027 0.239 0.980***  0.649** 0.493*
(0.291) (0.248) (0.293) (0.290) (0.260) (0.253) (0.279) (0.328) (0.303) (0.318) (0.297)
firm_age -0.025 —-0.086 -0.104 -0.064 —0.064 —-0.070 -0.166 —0.038 0.034 —-0.082 —-0.200*
(0.152) (0.116) (0.117) (0.122) (0.113) (0.110) (0.114) (0.120) (0.118) (0.118) (0.117)
r&d_intensity —0.031 0.035 0.099***  0.058 —0.003 0.028 0.075** 0.021 —0.008 0.007 0.032
(0.046) (0.036) (0.037) (0.039) (0.035) (0.036) (0.038) (0.040) (0.037) (0.037) (0.036)
tertiary_share —-0.030 —0.252** 0.114 0.336** 0.335*** |-0.129 -0.207* 0.060 0.335***  0.086 0.145
(0.173) (0.123) (0.126) (0.133) (0.123) (0.118) (0.123) (0.132) (0.128) (0.127) (0.122)
employment_growth 0.839***  —0.059 0.332 0.468* 0.006 -0.004 -0.148 0.025 0.145 0.090 0.008
0.319) (0.223) (0.245) (0.251) (0.230) (0.232) (0.236) (0.2406) (0.234) (0.230) (0.226)
size 0.265***  0.147** 0.253***  0.158** 0.177*** | 0.166***  0.058 0.218*** | 0.184***  0.137** 0.188***
(0.096) (0.060) (0.063) (0.065) (0.061) (0.060) (0.062) (0.064) (0.062) (0.063) (0.061)
inflow —0.061 0.125**  0.015 0.060* 0.084** 0.101***  0.056* 0.080** 0.080**  0.034 0.079**
(0.051) (0.036) (0.036) (0.036) (0.036) (0.034) (0.034) (0.036) (0.037) (0.035) (0.034)
outflow 0.185***  0.087***  0.076** 0.011 0.003 0.085***  0.072***  0.072** 0.044 0.073** 0.002
(0.057) (0.029) (0.030) (0.030) (0.029) (0.028) (0.028) (0.029) (0.029) (0.029) (0.029)
industry yes yes yes yes yes yes yes yes yes yes yes
N 334 334 334
Wald chi’® 235.03*** 102.24** 124.48*+
LR test of the multivariate probit 198.08*** 156.10%* 179.24**

against independent univariate probits

Notes: See Table 2 for the variable definitions; standard errors are in brackets under the coefficients; ***, **, * denote statistical significance at the 1%,
5% and 10% test level, respectively. Estimates are based on 100 draws (change in estimates as the number of draws is further increased is negligible).
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6.3 Model III: Motives for Production-oriented FDI

Model III analyzes production-oriented FDI in more detail, in order to get some
more insight into the variation across host regions by type of FDI (Table 6). In
doing so, we focus on the distinction between regions with vertical FDI and
regions with horizontal FDI. In line with hypothesis H1, cost motives (produc-
tion_cost_motive) are of low relevance for production-oriented FDI in the EU15/
EFTA region and in North America. Production in North America is primarily
driven by sales-oriented motives (sales_motive) and, rather surprisingly, the local
institutional conditions. However, the latter result becomes plausible when we
look more closely to the single motives covered by the (aggregate) variable 7nsti-
tutional_motive. The significant effect of this measure is exclusively due to the
richer endowment with highly qualified employees in North America as com-
pared with Switzerland.

Hypothesis H1 is furcher confirmed by the fact that cost motives are primarily
relevant for production in Eastern Europe and Asia, which is additional evidence
for vertical FDI in these regions. However, the results also show that a clear dis-
tinction between horizontal and vertical FDI is not possible for these regions, as
production is also motivated by local sales. While the local market in Asia is pri-
marily served by local production (Model II: small trade outflows), the market
in Eastern Europe is served by local production as well as distribution of prod-
ucts exported from Switzerland (Model II: intermediate size of trade outflows).
This is intuitively plausible as the average purchasing power is much lower in
Asia. Hence, production costs are more important in case of Asia than of Eastern
Europe; consequently, the sales of products primarily stem from local production.
The large distance to Asia is another factor favoring sales out of local production.

In case of Asia, we get a clearer picture by analyzing the motives at a more dis-
aggregated level. Similar to Model II, we find evidence for vertical FDI in case
of Southeast Asia/India (production_cost_motive is dominant). Production in the
tiger countries is primarily of the horizontal type (sales_motive is dominant). For
China, we observe a mix of horizontal and vertical FDI. In view of the large size
and the high growth (potential) of the Chinese market it is not surprising that
market-oriented motives are highly important as well.

The drivers of production-oriented FDI in Latin America are unclear. Neither
production costs nor sales motives appear to affect significantly the propensity
of production-oriented FDI in this region. However, the fact that low produc-
tion costs are significantly more important as a motive for FDI in Latin Amer-
ica than in the regions EU15/EFTA and North America indicates a certain rel-
evance of vertical FDI.
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Table 6: Firm Characteristics by FDI Host Regions; Model III (Motives for Production-Oriented FDI); Multivariate Probit Estimates

All regions Eastern Europe Asia
EU15/ Eastern North Latin Asia Eastern  Southeast ~ Russia China Asian SE Asia/
EFTA Europe America  America Europe Europe Tigers India
_cons -0.692 0.178 =2.651***  -3.202*** -1.137* —0.581 —0.249 -0.876 —1.474*  -1.365* —1.891***
(0.704) (0.617) (0.806) (0.854) (0.628) (0.606) (0.697) (0.930) (0.681) (0.770) (0.698)
firsc_fdi_1990 0.894***  —0.034 1.220"**  -0.019 0.582*** 1-0.018 —0.082 0.305 0.428* 0.867** 0.364
(0.231) (0.215) (0.327) (0.272) (0.225) (0.221) (0.266) (0.404) (0.259) (0.343) (0.263)
firse_fdi_2000 0.661**  -0.337 0.708** —-0.313 0.500* —0.155 -0.431 -0.121 0.319 0.734** 0.217
(0.265) (0.254) (0.357) (0.326) (0.256) (0.259) (0.317) (0.462) (0.290) (0.370) (0.300)
firm_age -0.143 —-0.051 -0.264**  0.018 -0.135 -0.019 -0.157 -0.348** [-0.137 -0.237**  —0.168
(0.125) (0.105) (0.115) (0.125) (0.102) (0.105) (0.120) (0.148) (0.110) (0.118) (0.114)
r&ad_intensity —0.045 0.085** 0.085** 0.010 0.045 0.061* 0.081* 0.094* 0.052 0.042 -0.002
(0.037) (0.035) (0.039) (0.044) (0.033) (0.035) (0.042) (0.056) (0.036) (0.039) (0.037)
tertiary_share 0.051 —0.208** 0.093 0.274** 0.107 -0.179**  -0.183**  -0.057 0.053 —-0.002 0.087
0.093)  (0.084)  (0.122)  (0.137)  (0.095) |(0.081)  (0.090)  (0.143) |(0.099)  (0.108)  (0.106)
employment_growth 0.129 -0.121 —-0.020 -0.095 0.124 -0.209 -0.261 —0.190 0.209 -0.056 0.028
(0.209) (0.189) (0.215) (0.217) (0.182) (0.202) (0.243) (0.325) (0.190) (0.204) (0.197)
size 0.234***  (0.088* 0.285***  0.189***  0.094* 0.123** 0.091 0.173** 0.113** 0.081 0.209***
(0.070) (0.052) (0.058) (0.064) (0.051) (0.054) (0.062) (0.073) (0.056) (0.059) (0.057)
sales_motive -0.008 0.192***  0.239**  0.136 0.260*** | 0.138* 0.316***  0.282** 0.325**  0.226"* 0.112
(0.081) (0.072) (0.084) (0.095) (0.072) (0.072) (0.090) (0.123) (0.078) (0.087) (0.080)
institutional_motive 0.049 -0.054 0.133* —-0.009 -0.018 -0.076 0.016 0.146 0.000 —0.004 0.029
0.083)  (0.073)  (0.079)  (0.093)  (0.071) |(0.075)  (0.088)  (0.113) |(0.074)  (0.086)  (0.080)
production_cost_motive —0.142* 0.358***  —0.056 0.163 0.169** 0.303***  0.211** 0.124 0.263***  -0.043 0.145*
(0.086) (0.079) (0.086) (0.101) (0.075) (0.079) (0.095) (0.122) (0.081) (0.088) (0.082)
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All regions Eastern Europe Asia

EU15/ Eastern North Latin Asia Eastern  Southeast  Russia China Asian SE Asia/

EFTA Europe  America  America Europe Europe Tigers India
input_motive -0.038 -0.008 0.094 0.010 -0.050 0.040 0.036 -0.035 0.066 -0.026 -0.009

(0.079) (0.072) (0.078) (0.086) (0.069) (0.074) (0.086) (0.114) (0.075) (0.081) (0.078)

industry yes yes yes yes yes yes yes yes yes yes yes
N 371 371 371
Wald chi2 210.01%* 86.43*** 104.25%**
LR test of the multivariate probit against 117.50%** 74.85%* 92.32*%**
independent univariate probits

Notes: See Table 2 for the variable definitions; standard errors are in brackets under the coefficients; ***, **, * denote statistical significance at the 1%,
5% and 10% test level, respectively. Estimates are based on 100 draws (change in estimates as the number of draws is further increased is negligible).
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7. Conclusions

In this paper we aim at characterizing Swiss FDI located in different regions by
drawing, at the same time, on firm-specific variables and region-specific char-
acteristics. MNEs can decide to locate FDI in one or more of nine host regions
which, in the first place, differ in terms of marketrelated, cost-related and knowl-
edge related advantages. Three bundles of firm-level variables representing (a)
the type of FDI (vertical, horizontal, distribution-oriented), (b) the relevance of
FDI experience, and (c) the importance of the firm’s capacity to innovate (R&D
intensity, human capital) were employed to characterize the FDI activities in dif-
ferent locations. The paper draws on cross-section data stemming from a survey
conducted in the year 2010. As firms may be present in several countries, model
estimations are based on the multivariate probit procedure.

Overall, the models used to determine the relationship between the zype of
FDI and the choice of the host region yielded the expected results. In case of the
economically less advanced target regions the results indicate that it is necessary
to distinguish between sub-regions; in doing so we get results that are largely in
accordance with our expectations. More specifically, we find, firstly, that North
America and EUI5/EFTA are more likely than other regions to host horizontal
FDI, and, secondly, that EU15/EFTA is more attractive than North America for
distribution-oriented FDI. Thirdly, in case of less advanced host regions, we find
that Eastern Europe primarily receives vertical FDI, but the results also point to
some relevance of distribution-oriented FDI; Eastern Europe is thus not only a
location for (cheap) production, but FDI in this region are, to some extent, also
a means to exploit the potential of this (strongly) growing market. Fourthly, Asia
as a whole seems to attract primarily vertical FDI. However a disaggregation
of this large area into three sub-regions leads to a more differentiated picture.
Horizontal FDI are more common in case of the already highly advanced “tiger
countries”, whereas Southeast Asia/India as a poorer region mostly receives ver-
tical FDI, and for China, interestingly, we find a mix of vertical and horizon-
tal FDI. It thus turns out that the fast-growing Chinese economy is not only a
cheap location for manufacturing but also a significant host country of market-
oriented FDI. In case of Latin America the results do not convey a clear picture.

FDI experience, the second group of explanatory variables, primarily affects
the level of the global expansion of Swiss MNEs rather than the selection of spe-
cific locations.

Finally, we find that the probability of a firm to investing in a certain region
is positively correlated with its innovation activities at home; an exception is the

Swiss Journal of Economics and Statistics, 2015, Vol. 151 (4)



The Characteristics of FDI Activities Located in Different Host Regions 291

EU15/EFTA region, probably reflecting the proximity of Switzerland and his-
torical ties. However, the innovation potential of a host region, unexpectedly, is
not a decisive factor for attracting FDI of innovative parent companies, expect
in case of North America with its particularly large knowledge base.

All in all, the study indicates that an analysis of outward FDI based on detailed
information on parent companies and parent-affiliate relationships (intra-firm
trade) as well as on some characteristics of host regions can significantly contrib-
ute to a better understanding of the location choice of MNEs.
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Table A.1: Descriptive Statistics

Model Model I Model IT Model ITI
Number of observations 473 334 371

Mean Standard Min. Max. Mean Standard Mean Standard

deviation deviation deviation

EUI5/EFTA binary 0.89 0.31 0 1 0.88 0.33 0.82 0.38
Eastern Europe/Russia binary 0.50 0.50 0 1 0.54 0.50 0.36 0.48
North America binary 0.43 0.50 0 1 0.46 0.50 0.26 0.44
Latin America binary 0.25 0.43 0 1 0.27 0.45 0.12 0.32
Asia binary 0.52 0.50 0 1 0.55 0.50 0.41 0.49
firse_fdi_1990 binary 0.61 0.49 0 1 0.61 0.49 0.62 0.49
first_fdi_2000 binary 0.25 0.43 0 1 0.24 0.43 0.23 0.42
firm_age continuous 68.40 46.76 3 353 71.26 47.26 68.26 46.12
r&ad_intensity continuous 2.59 6.21 0 79.44 2.89 7.09 2.50 5.45
tertiary_share continuous 28.20 20.59 0 100 29.17 20.52 28.77 20.86
employment_growth continuous 10.22 367.53 —4544 1882 10.36 369.26 10.15 413.45
size continuous 839.99 4203.90 4 62412 883.45 4598.66 1024.88 4730.17
inflow ordinal 2.86 2.29
outflow ordinal 4.44 2.91
sales_motive continuous —0.04 1.02
institutional_motive continuous 0.01 1.03
production_cost_motive continuous 0.00 1.00
input_motive continuous 0.05 0.99

xipuaddy

761

Notes: Information on firm_age, re&d_intensity firm_age, tertiary_share, employment_growth and size are presented in absolute numbers The
factor analysis that is used to identify the four groups of motives (sales_motive, institutional_motive, production_cost_motive and input_
motive) contains all observations available. Due to missing values for other model variables, the number of observations that could be used
in the regression of Model III is smaller (371 observations compared to 473 in the factor analysis). Therefore, the mean of the factor scores
in the regression differs from zero.
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Table A.2: Correlation Matrix (based on Model I; N =473)

EU15/  Eastern North Latin Asia firse_fdi_ firsc_fdi firm_age r&d_  tertiary_ employ-
EFTA Europe  America America 1990 2000 intensity  share ment_
growth

Eastern Europe 0.036

North America 0.110 0.379

Latin America 0.123 0.440 0.440

Asia 0.004 0.433 0.485 0.493

first_fdi_1990 0.198 0.239 0.266 0.193 0.225

first_fdi_2000 -0.069 -0.165 -0.094 -0.129 -0.072 -0.719

firm_age 0.038 0.082 0.088 0.003 0.025 0.221 -0.202

r&d_intensity 0.020 0.228 0.354 0.208 0.252 0.184  —0.098 0.064

tertiary_share -0.004 -0.024 0.137 0.159 0.193 0.052 -0.012  -0.110 0.239

employment_growth 0.109  -0.019 0.048 0.074 -0.029  -0.031 0.003  —0.095 0.043  -0.013

Size 0.101 0.180 0.216 0.217 0.165 0.098  -0.147 0.206 0.105 0.051 0.142
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Table A.3: Principal Components Factor Analysis of Motives for Production-Oriented
FDI (Rotated Factor Loadings; Factor Pattern Matrix)

Production Factor 1  Factor2 Factor3  Factor 4
Motives:

Using investments as a platform for exports to third

markets 0.19 —-0.02 -0.04 0.03
Securing/gaining market shares 0.24 -0.07 0.01 —-0.07
Expanding existing markets 0.26 -0.02 -0.11 -0.03
Main customer is located in target region 0.22 -0.01 -0.01 -0.13
Main competitor is located in target region 0.18 —0.02 0.03 -0.04
Seeking early market presence to gain competitive

advantages 0.22 —-0.07 —0.02 0.03
Overcoming trade barriers 0.11 -0.03 0.01 0.13
Larger supply of natural resources -0.03 -0.02 -0.14 0.49
Larger supply of intermediate products -0.07 -0.12 -0.03 0.55
Reducing transportation costs 0.06 —0.11 0.11 0.21
Larger supply of qualified personnel -0.01 0.15 0.03 -0.04
Larger supply of low qualified personnel 0.00 -0.06 0.30 -0.06
Lower labor costs -0.04 —0.10 0.43 -0.14
Better access to infrastructure services —0.02 0.01 0.26 —0.09
Supplying the parent company at low costs -0.07 -0.19 0.36 0.15
Avoiding CHF currency risk -0.03 0.12 0.04 0.06
Tax advantages / investment grants -0.05 0.28 -0.03 -0.11
More flexible labor market regulations -0.06 0.31 -0.03 -0.13
Less strict environmental laws -0.04 0.30 -0.17 0.04
Less restrictive licensing system -0.06 0.39 —-0.20 -0.05
Statistics:

Number of observations 428

Kaiser-Meyer-Olkin measure of sampling adequacy ~ 0.909

Variance explained by each factor 3.867 3.619 2.823 1.928
Final communality estimate 12.237

Characterization of the two factors based on the factor partern: Factor 1: sales_motive;

Factor 2: institutional _motive; Factor 3: production_cost_motive; Factor 4: input_motive
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SUMMARY

Based on a unique firm-level dataset for Swiss MNEs, this paper characterizes
FDI activities located in different host regions. The characterization of the FDI
activities is based on information on the parent companies, their foreign subsidi-
aries and the two-way trade flows between parent companies and foreign affili-
ates. Concretely, the study provides econometric evidence based on multivariate
probit estimates about the relationship between a firm’s choice of nine alterna-
tive host regions and the type of FDI (horizontal production-oriented, vertical
production-oriented, distribution-oriented), a firm’s FDI experience and its capa-
bilities for innovation, respectively. The estimation results indicate that there is
low correlation between a firm’s capability for innovation and FDI experience,
respectively, and the location of their FDI activities. Further, our estimates indi-
cate large heterogeneity with respect to the type of FDI activities.
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